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Àbstnct

The Ìigong Hills æpresent a uatural resource of significanr ioponance to Kenya. The hills con¡ain

valuable agricultural, vegetâriotral, hydrotogical, vizual, r€creatiooal and wildlife rtsources. These

support a number of land uses and a sizeable and quickly gmwi-og populæion. Set¡lement

expansron and ofteÃ iaappropnate use of lhe rtsource base has threatened zustai-nabitiry of

production. The study u¡dert¿kes to detefmi.ce the degree ø wbich existi-ng land uses are

6sstå6ilizing the environmeût aod what changes in either land use or ilputs art required, Il
addition, existiag habiørs aûd latrdscape eleme¡ts are evalua¡€d æ ascert¿i¡ thei¡ role i¡
safeguardi-og desired functions with particular emphasis on the factors affectiry prunary

pmduction.

The study aryues thar a.n i-ntegrared appmach to landscape plaadry; that is, holisrically examining

and responding to the biological, physical, cul$ral, and eco¡omic aspects of tbe eûviro¡ment, is

aecessary for truly sustainable rural development. In this way both co¡servation a¡d development

objecrives ma¡ be achieved, A methodology is put forwa¡d tåar qpatially relares inîormalion liom

valious <lisciplínes i-n older to design a course of aclion !hæ ís directed towards the optímum use of

tbe larìd, consüsrentwitù the highe$ sta¡s oflandscape inregrity and economic and social feasibility,

Agroforestrl'fig ures pmminently in the plar.

Permi¡sion h¡s been granted to the librrrt of the LINIVER SITY of MANïTOBA to

le¡d or sell copies of this tfresis, to tte NATIONAL LIBRAR Y OF CANÄ-DA to

¡nic¡ofilm this the¡is r¡d le¡d or ¡ell copier of tte film. r¡d rhe UNïVER.SITY

UICR.OFILIIIS to publirh ra ebrcnct of thi¡ tte¡is.
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I. INTR,ODUCTION

" The most urgent global problen today is to easurt the habitability of
the eartå's surface for man and his felloF spæies. \{itn the 6sent
pæssure of popuûation this can only be achieved if me¡ act as
guardians of tüe eûrtå i¡ a role 696þining co[sefl/ìatio¡ and
creation, , , . , so¡ctraed equally with tùe consenntiotrof trlhJral life atrd
tùe eeation of envimnmeüswheæ Bencaa realizetüeirpoæatial fora
full life i¡ çhich beauty canbe added to mere zurvival. "

IlereSy'vir
crore (1982)

lbere are few hill slopes t!* have not been øuched by the pmülems of man induced ecological

degrad*ior. In dewlopi.rg countries puticularl¡', tûe combi¡ed effecs of growiag populariom,

cmpetition for sra¡îe r€sources, and inagpropiue la¡d use, has led, all too con&ody, to a

downward qpiral of deceasing environnearal *ahilityaad dì mì nishi ¡g lerrels ofderelopnenr

l{itù erpandi.og populuiors, agriculural developmenr has occu¡red inaæ¿s pæviously not srubjea

æ inænsive cul¡ivation. I¡nd has bee¡ subdivided iaro plos, often with linle regard for quality of

soil, wa¡er availabifity, topography, eri*iqg vry*atìon, and zusceptibility to emsio¡, wirù tte
renrlt tüar plot size and fenility are ofæai¡adequate ornarginal. Inoæsing ntnbm of i¡labita¡rs

aæ anemping æ extract tùeir mos basic ¡eeds of food, shelær, and fuel fmn envi¡on'ne¡¡s whost

balaace, *ability and quilibriun a¡e tûreatened by tüose very streûpts. drarian æfcn aad

adqation to local physical and social condítio¡s bave ¡ot adquately followed the rapid iaeeases

in popoleioa aad iøemity of letrd use. A new ecological sability, reqponsive to this dynanic

¡itucio¡, is rquired, if rhe level and diveniry of sune¡t developmeat is to be sus¡i¡ed or

inproræd.

Ssssitrrble ruül devolopmecwill ooly be daiaed if plsnní"9 dlort¡ ¡re i¡ co¡cort with tle ¡ocial,

cultural , bio-physical , a¡d eco¡omic forces æ play in tåe erviñûmeût. Humao ecosysems aæ a

campler web of varioue elemflre ¡¡rd the cu¡se ¡¡d dfect d each mug be co¡sideæd i¡ a åoligic

manner, if fullyrcasoaed rld conpæteasive developneatproposals aætobenade. Esch eleraeot

is inertricably wove! çith the c{her¡, a¡d muse be co¡¡ideæd if the ûarooly a¡d bala¡ce of the

overall sysefi ic to be mai¡tai¡ed. Therefme, an integrued appmach æ plsnrxng is r€quired if úe
canplaityhlerecia the ecos¡æem irto b e adqueely adúesed.

This appoach is particularly applicable m the field of laadscrye plauing which is " a hierarchial

compler of a ¡umber of investiguioÂs leadi.ng to frmulations i¡ a ¡umber of discipliaes "

(llills, 1974) aad is necessarily coaceraed with the irnegratio¡ of man a¡d his activities with n¡tural



Focesses ffd eleEefts, Lssdscape i3 thus seetr, trcÉ a3 pufely osrud qp8ce, but as ¡he f€sult ofthe

oraipulaíoa of arrurel coaditions by tbe wort of mso. Ir ir tûe rpeial erpersioa of r paaicular

social orde¡. Jobn Bri¡ctertoffJaclsoa üæ pu it rhe followi.lg way:

" ,{. laadscape ís ¡æ a ¡¡¡ural featu¡e of the
eÃv¡¡onmefi but a qnch*ic rpace, ana¡ nsde systen
of spaces superimposed on the fsc€ of the la¡d,
fonciorhg aad evolvíng næacc¡rdirg to¡&¡al laws
bü to save a conmuaity. . ., . for the collectíve
oåúscter of tbe lüdscape ¡s sae thing that all
generuions aad poilts of view tare agæed upoo A
laadscape is thls a space deliberately cr€d€d to speed
sp or slow down the pmcess of ndur€. As Eiade
€xpresses it, it rEpr€ser& 6a¡ tqki ng upon üimself tüe
mle of tine. " (Jactson 1 9&4)

It fofows the uadersandiry of this cotrcqp, that laadscape pl¡nning seets æ u¡der*and a¡d

rcqpoad ø the exi*íng spatiat ocganizaion of a locality, it's history, and the motir¡atio¡ fm tha¡

sructure (the fcmal political ínfra*ructure, a¡d the ¡eeds and aqpirarions of the inåabiunts). A

thøough conprehension of the hio-physical couart is, of csüse, fuûda.m.*, ,o r¿ 6¡¡is¡ to t hi s,

the planner mus erulua¡e the oft€tr codlictiag denoands placed upol the land aad suggest wap of

rertapiog tbe landscape il sucå awey tåat it is more resporsive to the æqùhemeû¡s ofthe society.

As susaiaability of productio! is $seû¡isl, the plal mus be rynctroaized Ìrith the ¡a¡srsl

ecological pocessesthæ mpportit.

It ispanly thmugh an integrated agproach to landscage plaming; thæ is, holístically aamiairy and

responrfing to rhe hiological, phpical, social, culturåI and ecoaomic aspects of the e¡viro¡me¡t;

the ruly sus¿i.oable roral developmen may occur. Suct a *ræegy should yield a laadscape

frameçorf, ori¡fi:^g¡rcü¡r€ t[at bc[b prûvides favorable eavi¡o¡me¡¡s fç suit¿ble la¡d uses, a¡d,

is i¡ accord nith ecological Fûcesses that sutpüt them. I¡ this nay both c¡¡ser¡atio¡ a¡d

development objectíves may be achieved. This project seeks to rypl¡ thís rypoach in tñe

døvelopmerr of a landscape plan føthe Ngoag llills of Ketya.



tl plmpôsE

The general porpose of the *ndy is to evalu¿e tåe fads atrd processes thu frmed the landscape of

the Ngoag Hills, a¡d to desiga a framework sûd course of actio¡ tåat is dir€ct€d towa¡ú the

opimum use of the laod, co" si *mt with the highe* sate of landsc-ape iøegrity aad economic and

socíafeasibility.

ÞÞônI.Et¡ fgraTEuErrI

Tie Ngong tlills represec ¿¡*qrl rcsource of sþniúcanr inputaace æ Kerya. Tûe arca cooai-os

valuable agricultural, vegaeiooal, hy&ological, visuat, recreatio¡al a¡d wildlifereso¡¡ces, These

ruppct a ouber of la¡d ¡ses a¡d e sizeable aad quíctly gmníng popul'rlotr. The tfu'es¡ þ the

¡cu¡al ¡esoupe bæe poæd by æcent rettlement expansíor and ofte¡ cooflicting aad ina¡propri*e

lasd ¡se, is serisus, and, if left u¡¡¡¡weæd, nay pr€clüde susainnbility of podoction.

Conversion to small scale agricultural holdings and subsqueû deforesrådo¡, [as led to a decli¡e i¡
s¡ecies diversity, visual qurfíty, wildfife habit¡t, and water availobility. I¡æeased n¡¡olï, soil

erosion, and declining feftility, ¡ssocia¡€d nith poor cultívæioû techûíques and ovagraziry, arr

furtber wo'rsening tbe difficolties faciag local farmers. Low i¡come levels aad under employmer

a¡e coÍunotr a¡d the Fovisio¡ of basic human r€quir€meÂts is difficult for nary families.

Funhermore, tûe gr€a is faced with the additiooal pessure of the urôan erpa.osion and popularion

spill over ofnearby Nairobi.

Ia ligbt of these coldido¡s, çsdies a¡e required to deterniae the degr€e ro which eris.ilg laad uses

are desabilizi.og the e¡vironme¡t a¡d what cha.oges in eitåer laad use or írpus are necessary. In

addítion, al evaluation of erísti.ag habitåß aûd latrdscap€ compo¡e$s is ttecessary to ascefiaí¡

their role in compensaing for the aegæive efiects of the la¡d uses i¡ the area,

If mqe serious foture problens s¡e to be evetted, mearutes must be talea rhich inpnove tåe

sability and long tern maintenance ofthe landscape bypromoting praæices which r€flect agr€der

*ewardship of the laad .

l,
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Laldsc*pe plaaning is e rclæívely new gufessional freld a¡d ttere sr€ few comEebensive

eramples (in rerms of e percearage of tcral laad relæed pla¡ning dfcxts). Tle moac ¡m¡ble wor*

úæ bee¡ i¡ Gernary, tûe Uniæd $a¡es, Cã!sd¿, the Netåeda¡ds, the British Isles a¡d Israel

(Weddle,l97t) a¡d tas occüi€d in the la* tbirty five years, In addiriol therc hsve bee¡ some

odstatrd¡lgrecedexamplesi.odwelopilg counries.

Cettai.nly, eafighteaed land ptandng aad desþn has occorr€d h the Eorc disrtrt pûrÊ, çith such

notable eranples as the lEth a¡d l9th c€¡¡ury cr€atio! of the romac,íc English landscape by

Brown, Rqpoa aûd dhers. TÍe wort of Puctler-Mustæ ia 19th cetuy 6eenauy, although

mostly conûred to his egg¿s , demo¡sraæd " his po'fouad grasp of a tdal ecology thar i¡cl¡ded

the åuma¡ orgarfun" (Newton, f 97f ). Frtd¡ick l¡w Olmstesl's çort, panicolarly tåa¡ of the

Bact Bay Fe¡s a¡d the Rivaway in Boso¡, werc sþdfrcaat in tåeir ecologically sersítive

ueaneatof degradedl¡¡ds, ¡cto mestioatheirae*heticimpoltaace,

Charles Elliot (1859-1897) oade i.mpst¿nt c¿mributio¡s to tûe fïeld ofla¡dscape architecture and

planning, notably, his work on the Boson Metropoliran Parts s)r$em iÀ which he denon$rat€d a

site selection process based upol analysis of the hi*orical and pþnical geograpfty of the area.

Elliot repe*edly called for "compæhensive studies" aad "genaal plans" when dealiqg wirh land

related developme¡t proposals (Elliot,1E96). I¡ additio¡, his pagen were amorg the fns in the

field of "landscqe foæ*r¡' and i¡dicated the rcquiremet for adva¡ce plsnni¡g in forestry

operafioas to preserve sceaic quality.

Other eramples of eady landscape pl¡¡ning ur the effor$ of the Uniæd S¡ates Soil Co¡senatio¡

Service rvhich has do¡e m¡ch to rchabilitate laûds devasåt€d by iaappqriue agriculoral

pracices. TÍe e$ablist.Ee¡r sf coDserydio¡ di$das a¡d tte dairtioo of policies ø guide land

use i¡ ttose areas was particulady sþ¡ifica¡t. The Te¡nesee Valley Autlority, fæned il 1933,

æsulted i¡ compæhensive plsnning for a larye la¡d a¡ea that ças se¡sitive to the ¡cu¡al
eûvirc¡meût. Tûe Reseelement Admí¡isntíon, esrblished by Prrsident Roosevelt ítr 1935,

c¡'nbi¡ed agriculture a¡d land cooseneio[ prograns. The ¡eio¡¡l parf sysens of bah tûe

U¡ited Sta¡es and Ca¡ada and tùeir subsqne¡t plrrniñg effons, ûave beetr oùtstardi.og i¡ their

s¡tenpt to co¡sene large raas of publiè " unimgrired forthe eajoyneat of futuægenercions ",

Altbougû tûe importancc of this historical noú is u¡de¡iable, the details of the mahodologies

enployed were oftea lacliry or reæ tldimenrary ¡n ¡sure. Pla¡¡ers and designen, altlough

drawing on a bmad range of discipliaes, ofte¡ worked i¡ruíÉvely and or aeglected to be €flplicit itr



the descriptions of their anal¡ical processes. As the problens and conflicrs ælatiry ro la¡d use

increased i¡ both ¡umber and complerity, the need for a conpæhensive a¡d defe¡sible

environme¡t¡l ple¡ning pocess became moæ ìügeü. However, nost of the e¡vi¡o¡ment¿l

pl¡¡ ni ng that has tåten place to dae has bee¡ ói¡reed tswa¡ds problem resolutis¡ i¡ ¡ si ngle field,

ie. co¡sewa¡ion, vizual rtsources, føestry, tydrology et¡. a^¡d o¡ly rar€ly lrve thae bee¡

atteorpts to icegrate the b¡o¿d m.nge of issues reld€d to the ¡se of la¡d. Social a¡d cqltural

ffi¡s¡sssarcex¡mined eveûlessfr€quently.

Developmeaæ ia the 1960's aad early 1970's co¡cent¡aæd o¡ tåe formulcio¡ of a sy*ems nodel

d pl¡¡ning (McLougålin,l%9; ChaúFict,l97l; l{ilson,1972). This nodel pouldes rhst it is

posible to uader*aad a system ø such a degrte as to formulce con¡ol nechadms , ¡¡d thæ the

diæe a¡d i¡ói¡ea dfeøs of such iosvenio¡s c¡¡ be forecasted, ú lea,s i¡ tte geÍe¡al se¡se drhe

impact on tüe eúrir€ Ð¡se¡o, it's people a¡d thei¡ aaivities. (Hsü,1979). The EÉ€ns lpproåch

adqped a sciecific, objective positioa in wâicû the plamer derived some of the goals aad

oójectives fmm politícia¡s a¡d clíents, as well as forndari.og objectives for tåe society by virtue of

his rr*iníry aad erasi¡¡rion of "tåe facts" . Altûougt the eady systems plenni ng models were often

¡a¡ruw i¡ terms of rhe scope of issues utrder co¡siderat¡on, they indicated tåe value of aaalyzilg

the comquencm, i¡ borh the short and long tern, sl svisilg ¡¡d pla¡¡ed actio¡¡. Eramples of

landscape planning duriry thís p€riod thar adopt€d a sy$€natic aod compæüensive a¡proach

i¡clude the seßi.ûal work of McHarg, 1969; as çell as tha of Wedrlle, 1967; Wertneister, 1967;

Stei¡irz d¿l I 968; Eckbo, I 969; Hills, I 96 I, I 970, t 974; a¡d Vroon ë â1197 0.

Tte work of À G. Hills was particularly ouwtatrdi¡g and is preænæd as it has i¡Iluenced tùe

netåodology of t¡e pr€se¡t $,¡dy. It es¿blishes a hiera¡chal frameçort for the ecological

classilicarion and intcrpeadon of land uni¡s ¡ûat allow fø tùe ide¡tifica¡ioo of æsou¡r€s atrd

paneras of use at differcnt scales. The landscçeplenning proceôre is seenæ have six levels:

Level I - focmuldioa of feature pro;perties

Level 2 - lornul¡tioo d feæure gradied classes a¡d ecoÐ¡seû ÐTes

Lwel 3 - fornulæioa of regioaal raiqs of ecosyrten t¡1es

Level.l -focnul*iotr of therelativeadva¡¡ages ofmanagemeat alternatives

Lwel 5 -formulaio¡ of alternativelaadsc*pe scenarios

Level 6 - formularionofthe landscryeplaa (Iills,1974



Hifs' netåodology recogoized tbar "all types of cúaages in tte landscape ous be co¡sidered i¡
selecti.og the optunum landscape for any gívearea. " (Hills, 1974) Usi ng thosefeæures thati¡teraa

tfa¡sactiorall)¡ to co¡trol poduøioa, (iacluditg social Foducdon ie. p!¡nical and neû¡l fealth,

chaqges i¡ coû&pûity lifesfyle etc, ) üe daived his Ð¡sen forthe classiüc*ior¡, natrâgeûefr and

pla'rning of the laadscape, Tåe various icemlaiolsfrips betweea the parts of tåe ecosy*em a¡t

erplor€d, Tûese rel*iomhips a¡e s€eû ¡c as isolaed pheaoneaa but alweys çitüi¡ the

orgaaisn-ervircanec¡l rtole. Tte ecoÐ¡*em is seea as r trs¡sactioül ttole or "ci¡solar cæsal

stseû' (Hills, t 974). Fo[oFi¡g this co¡@, tüe ecos)¡stens ar€ desüibed i¡ terns of their parts

or sygens bg i¡ sucb e wey tåe the ælationship cra rcadily be seel rnd erplced. He classifies

ecoÐ¡st¡ms a¡¡ "pnoduction sy*ens" ofthefolloriry tyaes:

l. Biologicd: eg, farn, foæstry ø fishery ecoqrsems

2. Pfyriogrrpfic: eg. ñing, aquífef, or eaergydevelopilg ecg3yste$s

3. Sooietd; culsurat ecos¡¡*ens(Ilills, 1970)

Tbe objectives in levels l-5 in the plrnfting process a¡E ø ideatif those features which cont¡ol

proftaioa and whic[ may form the basis for pnqposals inlevel 6.

I{ills' metûod of laadscape ecological üqdry is based o¡ a compler of tâe followirg t¡1es of

infeË¡c€, rehich ovedaptovaryiry degrees:i¡tuitíve,i¡ductíve{eductive, ta¡sactioûsl, íEratíve,

evã¡ustíve, lormdive, a¡d co¡se¡sus. These combi¡e to yield: an ecological method fø
invesigati.ug the ecosysen web, an areal orga¡izs¡io¡ of úe sy$en, atrd anetûod of "detcrníning

societal values of specifrc ecological relarionships at swo levels of landscape synthesis, viz. the

¡cural a¡d ssltsrallaadscapes" (Hills, 1974)

Aa undersaadi.og of theprodoction paemial of the ecosysensin the plamiry areaís fu¡dament¡I,

as is a clear coacqp of tâe feasible managenerr qpions, giveo tûe limits ofthe partisula¡ æsou¡ce

managers. Thr€et)ryes ofevaluation were used:

l. Cr4rlili¡t: tte paenial of thelandforusein specified ways.

2. SútrbifitI the pesec suitability of the land for specified la¡d uses,

3. Fe¡ribility : incorpratessocio-eco¡omicconditio¡si¡ætåe above.



The n*cùi.0g of t¡e Ea¡agemeú uûiß to tûe ¡eeds of the sæi€ty can oaly ssti.lactorily be

arconrpfished if there is a.a ¡ndersaading of which segmec of the soci*y is to be sdidied. Hills

Âoted the trecessity for i¡te¡sive human ecological and athropological iavesígarions in landscape

¡lanning ald called for a typological approach ø ftuman ecorysems (altûough his sw¡ wort did

,rcÊ i¡clude it). The socio-eco¡omic a¡d cultural i.oformæioa must be gather€d i¡ such a way ¿s to

allow ít'siategrationwitû theph¡niograptíc and bicicinfocnetior.

The importance d Angu llills' rort re*s oo his foli*ic rpproacû ø aul¡nis aad evalueio¡ as

well as tis sound philoso¡hical defeace of the proces. By g*ûeriry, raalyziag, a¡d r¡¡dhesízirg

idormatio¡ i¡ sucå I Fsy that it rdlects tåe tra¡sactio¡al !åtûre of the sea uûder hvestigatioo,

landscape decisiors ca¡ be nade based upoa a ncching of the socieal, ph¡siogra¡hic and nrnral

deerni¡ans.

Ian McHarg's pla.oafug prces is coaceraed nith the icegrcioa d ecology aad aaural pnocesses

ritftia the planniry framewqk. Natural Eoceses ar€ seetrto have í¡herear qualitiæ nhich dfect

tüe godueiviry aad ecological balasc€ of the ecoÐ#em, The misuse or mismanagemeat of the

eçoÐßtem tas paenial hazards, Aocordingly, plenning mu* respoad to tûe inpliccioas to

developmen: th* laturel frocesses eúibit, "The plan can be developed only rhea thete is

adquæe hfornatior o¡ the nstur€ of dema¡d , ít's locoio¡al a¡d rcso¡rce characteri*ícs and,

iadeed tûe social goals oftüe coomunity............råeever the cta¡actrriEics oftåe dema¡d -the

fornul*ion of a plan....... should reqpond æ an uaderstanding of aæural proceses. It must plan

Fith lstr¡r€. " (McHarg,1969).

McHug enployed canographic æctniqres based o¡ an oveday pocess in which various

combinæio¡s of maps could be superimposed and photographed to yield a conposite. Tàe

æchnique also allows the weighti ng oftåe various componeat mqs. Alt[ough traaspareat oveday

æchniques wøe beiry oæd by plaaners and desigers for both anal¡rsis and preseaution after

1950, ftVhiale, 1950; Leris, 1962; Alera¡der et aI 19€,) McHarg's peseuaions were among the

mos elabors¡e úd ûad a grcat i.dluence oa the professioa. Steian ( 976) aad cåen [a;ve f¡¡tûer

¡efi¡ed the ovclay metåod ia such a way that it is suitable fc eitha catographic 6 eompüer

annl¡sis. Ia light of nodern geographic i¡fønatio¡ Ðgems aad conputa assísed catogrAhy,

the prhcipal value of tüe üa¡d drawa ovalay m*ûod lies ia tte appmacû to pmblen solviag. It

çill, of cor¡rse, co¡ti¡ue to be uæd oq small scrle pro¡eds, or by tùose lackiag acc€ss to moñe

sophisicatedsy*ens,

Frcderick R, Steiler (19E1 , 1984) ûas agplied ecological principles tothe planaiag of agriculroral

ls¡ldsc¿pes. Among otha achieveûen¡s , he has helped develop aa agricultùral lû¡d evaluatio¡ a¡d

site assessment sygem in an effort to preserve valuable farmlatrds.
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The aaivity oflaadscape pla.oni.og is well developed in Germaay and tÍere are several examples of

loable work (Werkmeiser,1967,1984; Steiæfi, 1985; Kri¡¡er er¿l; aûd others). Howeva, tbat

of.Auweck, Scfaller aad Siuard ( 1979) is panicotulyineresing as it developed awell docume¡¡ed

naùodology thæ r€ldes to the agriculrural landsca¡e, AdoÉílg an furegraæd approacb Do t¡e

¡rl"¡ni¡g of e complex sy$en, thEy sougtt to i.c¡odoce tbe cmcems of speciali* fields. Equal

weight was givea the coocenns of ecoaomí*s a¡d ecologists rith tåe overall aim being the "the

sability aad loog tcrn mafuÉea¡¡ce of lstrd lses tûrough ninimizing the pressuæs on the

envirorment(conect agricultura.l and foæ*rypractices)" (Auwect êell979)

Sy nryerinposing rnd conparing speciali* idmaio¡ for the planniag arca, tåey were able to

deerni¡e areæ of codlic. I¡ the sveråll plaa a balancæ betwee¡ tbe various i.ceregs ças

at€nptsd. Alúough theæ wereno quaadtæive staæmears regardingtte fuactioniag of tåe sygem,

there ras an *enp to qualitaively descríbe tüe value (in æms of desiæd fuacion coaservatiol)

of vario¡s elements ia the landsca¡e. TÍese functio¡ c.onserviry elemeüs were matched rith
eristi.og land uses which åad bee¡ ra¡ked i¡ terns of túeir impaa oa the fuaeio¡ of the la¡d. Ttus

a map of tbe ægion wås produced i¡ which all areas fall inlo o¡e of thæe classes: ¡esomce

consendry, in quilibrium, or resoútle consuming. Although af'pareatly lackiry a social

c.ompo¡e$, the sudy was inpoitå.ot as it asempted to inleg¡ate nultídhciplillâry dua to povide

indicæorsfmrhe planai4 of the agricoltural landsc4e.

Although mos oftûe precediag ryproaches to landscape plannfug actaowtedged tÍeimputaace of

ircluóiry a social componenr in the process, few åave í¡diccted, in a precíse fa¡hio¡, a social

rcsea¡ch mehodolog¡' which reqponds to the level of da¿il rtquired for desþr. The ¡eed for the

i.ntegration of user requiæneats [opes and aqpirations vithin the pl¡¡ni ng aad design groces åu
been recognized by e runber of researchers (Chanbers,l9E3; Oliver,l97f; Heso¡,1975;

Hydea,1983; Moore,1976: Berger,f978; LFch,1980;Loç,19E1;FAO ,1979,19E1; Focm¡¡¡ a

ll9E5; I.C,R,A.F. 1983; Mulle¡,19E4; Canpbell,1984; Rocteleæ,1964; Cbcvalgi aall9E1;

Mesæmcbmidt, l9E5),

It is only tkough ímolvemeût that ûseß wíIl be able to neaningfully participue ia the decisioa

makiry procesestha dfee ttei¡ lives. It is througb active local peoples participaion th * plaalen

çíll be able to e¡sorettæindigenous expertise, tr¡ditional beliefs, taboos, ¡orms, b eh¡viq details,

alternatíves, aad priæities sre inc.$püared into any develogment pla.ns. As v¡lues re tåe

fu¡damedal sor¡¡ces d behsvior, they mus be fdly undentood and æcou¡t€d for. The

inplicnions of che.oges in values, a¡d tterÊfore changes in behcvior, must be erplued if the

futentions of plans or deúgas aæ to be¡ealized. If theæ is a suffrcient rcalizcio¡ of culural values

and decisioas pla.olen ca¡ male allowa¡rces fq them, or beüer yet, allow them to guíde the plan.
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R evision of qdtrrsl belids aad tæditio¡s is dtm ¡ec¿ssítated by tûe reality of a cûargirg

enviro¡ment. People are forced to alt€r their values, erpectatíons, and primíties il light of such

imperaives as iacreased popula.ion,aad sca¡çity sf capital r¡d r€sour€es. Thæe are ac simple

changes æ they dca sr€ closel/ co!.oectd to p€rso¡al e&otio¡s aad nay lead to prsfou¡d

changesinpenorality, social gsfus, societ¡lbehr¿ima¡d satidaaio¡. (Peama¡, 1981)

O¡e Fpject tåc tas adoped a cultorally seositive poces is the Ke¡ya Woodfuel Develo¡neø

Progranme (KWDP) in Katenega Di$rid. If sûccæfd, it rill sígnificady inprove the

landscape of túc area- The KtilDP pm;jec is ju* geting Erdeffiay, a¡d a¡ e¡ralucioa d ir's
success is trot tet possible, bciçsyer, the i¡itíal i¡diccio¡s É€ eûc.ouragi¡g. Catainly, the

approach is a sensitive one thc has impliccioos for aher developmen projects. å, pmgra.mme was

developed based oa a sou¡d u¡der*a¡di.og of the cultural nateop of the coomuaity as well ¡s tüe

æch¡ical a¡d eco¡omic co¡sideratio¡s of the poblen. Ia this way tte requiremears dtåe people

both in a material ard cult¡ral se¡se, could be met iÀ the lesst socíaü)' disruptive a¡d ñost

be¡efïcial fashio!- Tüe tsboos atrd cultural vålues of tåe people ûave beel geveni.og them from

rerching their developnec poteatial, a¡d therefore, ¡eeded modificatíoa. A pogranme of mæs

fivare¡ess colpled nitt the use of local tnowledge a¡d slílls, fu gartílg to a¡híeve tåis

modíficatio¡ í¡ a way that does not impose a¡ e$er¡al solutio¡, but rather, builds on exí*iry

pøerns of behavior.

TÍe hsma,n ecological nethod of ptaüing sdofts the scie¡tific, replicable rppnoach to the

detemiratio¡ of social rcquiænents a¡d beliefs. anthopotogígs, worting nith planners,

sociologists, ecologi*s and cher discipli.nes evalug¡ human values, beûwior, and requirtnens

and anal¡ze tåe cog/be¡efit or suffe¡/benelir ¡esults of \¿ary¡¡g !úrnning apguaches.

Bûaographical a¡d socíal analysis is used to defi¡e groüFs ts well as identify problens and

oppatuoities çithin tåe pLlsrreing a¡ea However, little an¡o¡io¡ has beea ¡aid o "tåe spatial

¡qpects of sociel rel*iomhip and paerns of behavior" i¡ Af¡ica¡ socieies (Moller,l9&4). Tte

scale ofinve*igdioa varies accorúiag to $udy obie€tives, but it r¡æly is caried oüt t the level of

detail rcquired for small scale desþn (I-ow,1980). Ttere arc of cou¡se etcçíoc ø tåis

(¡,C.R.4.F. 1983, Rochelea¡, 19&4) in which inve*igaions occur rr ru¡ing scales inrcsponse to

bctfr the size of therna¡agemetrturits aad tûe larga conexmal idlue¡ces.

Sd,bâ M. Low (1980) üas i¡dicced a social scie¡ce nethodology ttc merges well çith tûe

laadscape desþa ald ¡lnnni ng ¡roces. Ttis netbodology doer ¡ot make ¿ dí*i¡aion betçee¡ the

physical and social esvimnmens. Recognizing üve *ages ia the landsca¡e desíga procedure

(problem focmulatio¡, dat¿ collectio¡, progrfltrme, physical design, desþn evaluaioa) , såe

ide¡¡ífied the need for a æcûrsive mùel with feedback loops that ellows for re-evaluation in fight
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of ¡ew i¡formdion gained in subsequtrl st¡ges. At each stâge, Fith the ercepríon of the püysical

design stsge, social i¡formatio¡, value decisioas aad interpretcion is requíred. Social tasts

required for each design strge are identified as a¡e possible methods a¡d æchniques for

accomplishi ngtbetqsk,

å, methodolog¡r that fras been most suece¡dul i! id€g¡ati¡g social ¡¡d soltural \¡alu$ ritt a

conpæüeosive atrd g'stenaric pl¡¡¡i¡g process ís that developed by the Internrtion¡l C,ou¡cil for

Resea¡ct i! Agrsfor€sr/ (LC.R.AF,) Tte "Diagnosis aad Desþn" @&D) netåodology ras

developed !o iderrify agrofoæsry æchnologies a¡d æseaæh piaities t¡at çert bæed upoo a

diagnosis of tåe proålens âßd pded¿els of l¡¡d use syseff, " The metüodology is directed

tfirards meeting tbe leedr, solviag the probleos, e¡ ¡e¿tid¡g the poteüials of s¡eciIíc land use

sygens. The proccdures ,.,...,.,,1ead to the desþn d one or noæ agrofae*ry æchnologies

wûich ryp€ar to have the pceltial ø effect æalisic impm'vemeß ir túe tfrg€t laûd !s€ sy$€m , "

(LC.R,A.F,, l9E3), Tåe approecå åas bee¡ pøtially derived fron Farning Sysems Research

(Coltiruon, 198f; ÍIildebrand, l98l; Z¡nsra et al, 1981; Sha¡¡er et al, 1982) and has adopted the

rapid agpraisal nahod (CÍ¡nben, 19E 1) for æaso¡s of efficieacy.

As the D & D proces is ttoroughly described elsewhere (I. C.R,A. F. , l9E3) only a brief outline

will be preseared h6s. lJtilizing a nultidisciplinary prblen solvíng appoach, the metbodology

ney be divided ioo tåe followi.og four stages (1. C. R. A F. , 1983):

Prcúírzro*icStrre:
L E¡vim¡nent¡l descripioa of the slúy arca

2. Difie¡eciario¡ of lard use sysens withi.othe sody a¡es

3. Prelininary desaípio¡ of tåe ¡elected land use sy*en(s)

DirgrorticStrge:
4. Diagno*ic Srwey

5. Diagro*ícanal¡is

6, Deriv*iouof sprcilicæioasfrappropriaeæchnology

Tecl¡otntt De¡ige Strge :

7. Techaology rypraísa.l

8. Technologydesþn

9. Designevalu*ion
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10. R.esea¡ch ¡eeds

11. Topics reguiring futthEr D &D øen¡io¡

I 2. Projectinpleneøaionplan

A ride É¡ge of fusuer ia the agricultural , social , s¡rd latoral sciea¡es are sani¡ed i¡ s sysendic

fa¡hio¡ a¡d problen ¡esolutioois based on nuttidisciplinary rynthesis.

Tüe D & D nethodology ûas been employed oa naay pcojees ttrougho¡t tûe çodd . It las beeû

combi¡ed rith la¡dsæpe anal¡nis ia the Karbama area d Kenya oa a liniæd basis (Hoek er a/,

t9u')

Much oftûe LC.R.A.F. methodology focuses on the i¡dividu¡l farm a¡d the household head as

the farn manager. Tåe logic of this agpoac[ is that, i.o many ¡reas, this is the level æ çhic[ mog

land maaagemeo decisíons æe made. This emphasis on mic¡o a¡Âllds is si ini I ar to work in huma¡

geography ia rhe lae 1960's a¡d eady 1970's. J, B. Jactsoa s¡tes; " Just as the elemedsy ürit of

nantind is the penoa, the elenentary uait of tte landscape is the i¡dividual dçellr.og. .. . . ..TÅis

or{eriag of ma¡'s mo$ inti¡nate wodd is the protæ¡4e of how he oders his larger wodd"

(Jactson, 1978). The inpoaæce of a miøo level research orie¡¡¿¡ion was recogaized by ahers ía

theregioml scieaceprofession:

" Notíng truly general can be said aboor aggregæe regularities ucil it å$ been msde clea¡âoç far

tbeyreneirínvriuewitb organizatio¡¡ldillerences attbemicrolerel" (Hâgertrand, 1970).

" À fruiftl w*y to charaemize a rçgion is ¡s a sysem of individual enærpises ø oryanizarions'

The growth r decli¡e of a single ægion is s summatio¡ of the gmwth or decli¡e of it's

compoÃe!¡s. Thersfore the only neaniagful way rhc aay deep and perceptive uodet*anding of

rcgioul cüalge cra be ¡chieyed is to focûs anetio¡ on tûe chrnge thc occlrs e the level d tte

iadividualeaterpise" (Leig¡, 1978).

Tåe mo* no* pressi4g need in túis approach , is to icegrue the nieo level disrggr€gde filúi¡gs

witÍ tåe regiøal or mbægioaal findfugs aad coûceps. Ths is particolarly troe il laadscape

gl¡nning siruaüons thal üu$ deal titå a våriety dpmblens or oppoí¡tities t[¡t occur d diffæol

scales in the landscape, brÍ are nevertheles, t¡a¡ssctio¡ålly related. Tåe inventry, analpis, aad

Ð¡måæis of idornuiømu* thertfort rdlee these relæioostips. (Rocheleo, 19E4)

The D & D nethodology leads itself to agplicaioas ar variable scales (rtgioaal, conmunity'

ecosysem, farm,inrra-household). ' Ttis hæ been fi¡¡tber detaíled by I.C.R'Ä.F.(
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Rochelear,l9E4) a¡d åas bee¡ 4plied in several pfojects ( Hoek d41984; Vo¡t,19E4,

Buck,l984). Difiereo¡ sc¡Ies ¡re co¡sidered separately and in r¡arious conbi¡¡tio¡¡ i¡ order to

fully under*ad the operatíonr and rtlaiouhips of the ry*ens u¡der consideration. This sliding

scale appoacû isparticularly suiæd toregional aad subregioaal dwelopmeøapplicdio¡swûere¡åe

dieat group encoúpa$es a ride ruge of users @ocåelear,l9&4). Althorg¡ t[e D & D

nethodology tiss developed s¡ecifcelly for the developmenr of agrofoæ*ry æchaologies, ít's

compæhensive and pmblen solving approach natesit ryplicabfe ø stgen*iclaadscape anal¡nis

a¡d tbe derivaion of a broad range ofp¡oblen soluioos, inchdiry qÉiotrs ahertbaa agrdoresry.

Laadscçe ¡l¡a¡ing has aa ecalogical basb ¡¡¡d i¡ coacer¡ed *itt tte egabli¡åme¡¡ of gable

ecosysens (Hactee,l97l). Thenfae an undersanding of túe faøn afeeiag sability and their

inplic*icnstodevelopme¡risesseúial. ltortolrnrioosaspedsof ecol€icat$rbiliry Esitr€ld€s

to the tuma¡ uæ of ecosFtef[s (pårticElady nounain ecos¡*ens) i¡cludes tåc of lveß dallgw
; B.Messetli ,1983 ; Get¡ttu,1984; P.Messerfi,1983; Gl¡ser arl,1981;Gigoa,1983; Winþa,

1983; a¡d Hrrûi,1983. Much of this has c€ü€r€d on agricultmal laadscqes a¡d methods of

assessiag *abitity with ma.ay eramplesfmm developiag cæd¡ies.

In ecent years the co¡cerû forthe visual quality oftûe avim¡meût has dsen. Iamaay arcæít has

become necesary to snalf¿e the visual resource í¡ order to proúde a basis for ít's managemeat. As

the Ngoag Hills repr€se¡¡ a valu¡ble visual ressürce, both to local idabit¡ns a¡d visitss, due

co¡side¡atio¡ should be given ít's ma¡ageûe¡¡. Although tüer€ t¿s bee¡ much çork i¡ the field of

visûal ma¡ageße¡t (Appleyard;l 9ó3; Craçe,1966; El¡ner,1979; Hizuchí, 1983;

Lí[o¡,1971,1968; U¡iæd S¡¡tes Fore* Serr¡ice, 1974, 1975, 1976: U.S. Buæar of l¡¡d
Mamgemem, 1975; Zube,1975), ttereis co¡sid ersble debae ortheprdened netûodology.

As la¡d classificuio¡ a¡d evaluatiæa¡ei¡evit¡ble i¡la¡dscryeplaming, thefollowing wo*shave

beea rcviewed: Mssh,1983; Deat a¡d Young,1981; FAO 1976 ; Young,l983,l9&{; Mitc¡eü,

l9?3; Stitea,1979; RsFe,1979; Ddfy,1979; F¡ie¡d, 1979; Ginbarzevslry,l9T9; Quin,1979;

Ldf,l979. Tåewo¡t of McDoüId *a(lgE4rpwtidesanethodologyfaweþbtingsuitability

mrps ia terns of tåeir dqree of policy satidaaion

Aa erample ol an approach ø multiple land use that inegratrs the requirements for c¡nserutioq

wir¡ tüat of other Ésou¡$es is t¡e, Michifl¡ Moua¡¿i¡ frljetl i¡ Malawi.(Ilough,l984).

Govanment departmeats, tocal læden, politicia¡s and co¡serrariotr volu!¡eers, all Tere involved

in tùe form¡lation of a plaa to rehabilitate a dqraded mountain e¡vimnmeÂL The local p€oples

Áeeds wse co¡sideæd a¡d a reasonable dqæe of zuccess bas beetr achie\¡ed.

The loegrated Project ia Aridlaads (1.P..4.. L. ) ia the Marxbit area of ¡o<thera Kenya, established
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by U.N.E.S,C.O. a¡d U.N.E.P., is pertaps the mo$ ambitious nultidiscipli¡¡ry study

¡adertalen i¡ tåa coudry. The aim of the poject was to fi¡d " dírect soluúoas to tåe mosl urge¡t

eavironnentll poblems associa¡€d with dese e¡croachme¡t a¡d ecologicål degradation of arid

la¡ds. " I¡ a¡ effort to pwide a scienific basis for tle retabiliteioa aad nanagemed of tfre lands

in que*ion, an integræed appoacû was adopted in whict surve,'s âtrd r€search çere canied out i.o

asumber of differed 6elds, lbe tunas ecol€y dtûe ûonadic psorafi*s of the a¡eawas studied

aad resouce managenec nodels a¡d plans weæ fornulced, Altåougi the project enconpassed

22500tm2 a gæadeal of dua was gmer$ed Írd some deailed errmples wer€ gû forward. The

troject is sill Eûdervay uadæthe mspices of the Keayan goveîone¡t,

In terns d the brosd objectives of tûe *udy, aad the work accomplished in the l$ong flílls to

dce, thme is a large aad obvious gap. Tüe only pftysical pkadrg tiæ Ías been canied out i¡ the

aæa is the Kaiado Disríct Development Plan a¡d tåis does ¡oü hare an ecological or for tûat

&trer, resoù¡ce based ryproach. It provides only a cunory look at tåe di$ríct as a whole and

mates no aü€mpt to under$s¡d ít's funcioai.og in a syst€ûÂtic ça)¡. The plan provídes li*s of

completed or futended pojects ia the óigriø as çell ¡s a brief ass€ssmeø dpogramme succes. It

¡cÊes the "distnal" (Gsv. of Kenya,l984) performance of both the wcer developme¡t a¡d soil

colsen'atioryrogmnmes.

Tie Digrie Focus for Rural Developmerr Ías eaptasized ¡he ¡eed for deceo¡atized planniry il
Keaya. However, this has met with varyiq degrees of success in Kajiado Di*rict
(Canpbell,19E4; Gov. of Kenye,1984). Althoug! there ûas been nidespread necognitioa of the

leed to icegrate local æsor¡rces , ¡eeds , and alpirations in the plandry procæss , this tss ¡ot been

saiously addresed ia disrie plars. The subs¡sial tuna¡ resorrces of the local populaion, il
terns of agricultoral erpatise, a¡d daâiled t¡owledge of tüe area's proôlems rnd poteatials, arr

theref oro¡d erorilized.

Otûervortir the ãrea iacludes tbe folloring;

Tûe Maziryira l¡*ipte, togetÍer ritÍ LC.R.ÀF,, ûss dæe sone agrdorecry diagaosir aad

desígn wort at Kíbito i¡ tûe ertreme ¡orthem eod of the planning area (Buek,19&4). Læcal

problens çere idetified ard sone posible solutions were desigaed. A sctool rrursery ñss

es¡blisñed a¡rt both goblic denonsr*io¡ plots a^od o¡ farm æss we¡e esablisted. This gild

¡roject had naay problems and met yÍitå limited mccess.

The Kerya Energy Non Guver¡med Organizaion (KENGO) ûas bee¡ acrively iwolved ia

desemineing agrofoæsry i¡fmuion a¡d is crrrying out aa dføesetion programme in Kajiado

Disrict. Although lot op€rarirg ia the Ngong Hills, K.E.N.G.O, is a valuable source of related
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i¡formsion,

The Kenyan R argelard Ecological MoritÐr¡lg Uûit (K.R. E. M. U. ) has eranined some as¡eas of

fore* degmdaioa in tte Ngong Ìlills. Tûey üwe næed general treads in vegeteioa change from

1967 to l9El (K.R.E.M.U.,l9E1) bût the classific¿io¡ is trot of sdñcieü detsil to be used for the

peseat planning pur¡oses.

Tûe Departnet dUórn aad Regioaal pl¡nning (D.U,R,P. ) did a developned $!dy d Kis€ristr

on tùe edge of the study aæa. Tûis prcject was lioit€d i.a it's scope a¡d did re adoF a¡

ecologicallyaiecedneåodology. @,U.R..P., 1975)

Bearice Kheycta has co¡ducted the mosl æced b ota¡ical i.nve*iga.ioas ia tûe a¡ea with ter MSc.

worl eritled "Tso¡omic and Ecological Survey d the Orchid Flora of the Ngong flills" (i¡
prepararion).

Ibe Mhisry of Agricultore has developed " Lard aad Fsrn Ma.oagemeo Cmideli.ues fu Kajiado

Disrict" (1 975)wbch cootai¡s somer¡¡luablei¡formatio¡.

Dr. J. M. Ole Tameno, a Ngong Town veterínary doctor, has put fomard a brief papet, " Ngong

Ilifs- Proposals fø Fturc Developneü"(19E5), to the Di$rict Developneø Conminee. Tfris

callsfoti¡creased developnenr, iacludiry tourism, waterdevelopment pojects and enviro¡me¡t¿l

ma¡¡gemeDt, The paperis very general iÀûahJr€.

The Mini*ry of Natunl Resources has bee¡ canyiry out a refuesaioa progranme il the Ngoqg

Ilills. The U¡iversíty of Nairobi hæ cotr¡ibuted to this dfon and a portio¡ of tåe area hæ been

named University For€$. Detåiled direaion is rtqufued íf these eflotts are to complimenr other

required stÉgiesfqthe area,

The foægoing has discused laad¡cape plamiag and relced Fort that ias û¡d a i¡Jluence on the

developmenr of the methodology of this sudy. Mog of the çort hæ oc¿ured ourside the *udy

a¡ta It is ¡c me¡¡t to be a comprche¡sive li¡t of all rccent wort, bûrrather, to i¡dicat€ thd which

is see¡ ø be mo$ relevãlr to the pr€sel! project. Yfithi ¡ this c@dt, tte¡e is seeû to be il afutilg

naùodological gry betweea aay snile wort a¡d the r€qì¡i¡eneüs d tie proiect a¡ hand. A

methodology is rquired th* û¡s a EroÁg socisl a¡d cultu¡al input, while c the sa.ne time

mdcaidry aa ecological aad s¡'stengíc *a¡ce th* allons for fuve*igeiol and incorlor*ion of

idorn*io¡ * diffae¡t scalm, This proces nu* also yield piorities and details of laÃd use tha

saidy both aatioaal aad local people's objecives. I¡a coutr¡ry such as Kenya, where the ecoaomy

and rell behg of the people is agricutorally based, it is imperative t¡Àt the Plalni¡g Focess
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address the ecological basis qf such activity. Tftis muiÊ be do¡e a¡ a scale and level of detåil tåat

yields pracrical aarnples as well as more gmeral policies, Priortp the peseût stody, Âo such work

hæ beer do¡e ín the Ngoag }fills. To accomplish thís, a¡d other sud/ objeøíves, a slmthesis of

rbe methodological aspects of several dthe studies reviered , is necesary.
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The following are the broad objectives of tûe study. All are see! tobe complementrry.

I . To exami¡e and aaal¡ze tüe chancterisics aad id€ractiors of the rrarious landscape fado$ itr a

Ð¡*enaticfashion.

2. To ideøÍfytte t¡pe a¡d spoial disribution of enisti4g laad uses.

3, To evaludethe sdtabilityaad øviroaneúrl inpad ded$i¡g aad propored hnd uses.

4, To ideûtify ¡ûd propose rcsolutioas to la¡d use codlicts.

5a To maf,e recammendations as to the mle the Ngolg landsca¡e rill play in the povision of

timba, fuel, agricultural prcducts, wd€r, F¡Idlife, u¡rism, rcc¡eation, a¡d hunansen¡lemeús a¡d

to suggest an mdedy arrâ¡gement of the la¡d uses ttc is i¡ accord rith the ecolqical aad social

procesæ that sosraia rhem.

b. To e*ablish príoriúes of la¡d use.

c. To cuggest inpoveme¡ts h the e¡vim¡me¡tal framewort (eg. soil føtiliry, microclinue)

withiawhicâ appropride Âen orsisriûg æcùaologies can operue.

d. To exasine the role rypropriæe produø.ioa tectaologies can plry ia inproving the laadscape

(vith particular enptasis otr agrdoresry).

6. To develop aplsrïing $mt€g)¡ thåt irtegra¡€s the basic needs, hopes and as¡iraíons of t[e local

itrhahitåtr¡sEíthtteoverallpl¡nning ¡squireme¡ts,

7. To cu¡ibue tothe ervi¡o¡me¡ts.l dcabase dtåe area-

E. To provide a basis for locally diæcted support and to advise hon the ¡rl¡¡ning propoxls nigtt
þ sí mf leneutedpi¡fri¡ tåelocal framerort.
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r.5. SCOPE AND LITIITATIONS

The suúy area is Z td aad is approrind€ly trecy hilooaen ve* sf tte Nairobi city ceore

aad is i¡ the Ngcng Dívisio¡ of Kajiado Disriø of the Rift Valley Province. It lies betwee¡

lo¡gitudes 36' 37' 6" a¡d 36',10' 19" Eas a¡d læimdes I' 20' 49" a¡d 1'28' 9" Soúh.

Tûe nai¡ thn¡s of the projee is the analysís a¡d evåludioû sf the Ngoag llills landscrpe ritå the

purpose of natiag reaso¡ed rccon¡e¡dcio¡s for it's fiûre !se, Accordingly, enphasis ia the

sody ûas beea placed oa those forces ¡¡d eleûeds thú pl¡y e sig¡ificant mle ía givi¡g ÉffigC
fornto thelandscape. Such are¡s as eduetioa, hdosr¡, politícal $ñct!æ, health faciliti$, 6edit

fs¡ilides etc. ûne ody beea i.ave*igaed iruofar as tüey cooribue to forn matirg. The øwl of

Ngorg itself [as trd be irvesigded ctüer thr¡ to make reconne¡dations as to it's peripheral

grorrtû areas and suct mgers that co¡cem tåe etrl'i¡ûrmet ouside of the tow¡.

Due to the size of the study area, iwe*þaions úcve followed a hier¡¡chal problen solviq

approach. Tûe detail of investigation åas aot beea equal ia all areas, bu i¡crased i¡ æqporse to

needs uposed ia pævious levels of r¡Suiry. In this manner, ¡eedless accuuløioa of dat¿ åas

bee¡avoided.

Pøhaps the greæesÊ limitålioû to lhe $!dy hâs bee¡ tbe withdr¿wal of rcsearch clearance by the

Ker¡an Covernme¡t, Temporâry r€search permits were granted for qver a year aad tûea

nithdrerm çítû no rcæon given and no possíbility of appeal. Although mo* of the field ¡vork was

coopleed by th* time, co¡siderable furtûer c¡¡¡ult*io¡ rith loc¡l fa¡mers atrd officials was ø
heve taken place (as is expldaed mme fully in túe m*todology secion). Although tåe rcasons fm

the denial of research clean¡ce ¡enain a ny$ent, the fact thc tûe wort çill be of less value to

Keoya, does not.



ln response eo tåe $ated problen aod brcad objeaiws, tåe folloning neúodology has bee¡

developed. It has been mo¡s i¡Iluenced by tûe work of McHug (1969); Hills (1974); Auweck er¿

(1979); Low (19E0); I.C.R.A.F. (1983); Rocheleau (19&4); a¡¿ MoDo¡¡ld ü d (l%4).

Coaceputally, tûe metbodology (represented on the acæmpanying llow chan) can be broadly

divided i¡to tåe followi.ng tåree sages based on ttose i¡ Fngel's opea tùeory of a¡çhiæcu¡re :

Br¡icfrrotio¡: Iathis phase tüeproöleros aæ pæseatcd, coûcqÉs

are defi¡ed, methods arr fqm¡laed, a¡d basic

te*s are ca¡ried out. I¡ all, atec¿ive basisis es¡blished.

Criticrff¡¡aior: I¡ this subsquent påase prvious assumpions aæ

criticallyrcfleaedupoa, pmblensare aaalyzed,

*í*íng theories are as¡essed and evaluged. In all

¿set of sit€riaisfcmulded.

Co¡g¡rctivefu¡stio¡: This phase is concerned with ryplicæio¡ of qiteria

in a broad se¡se. Not only are pograms fornulared

and tûeories esablíshed but also ptysically is decided oa

forn, naüod, design, a¡d congmction. In all: i¡this
phase all oiterie Ire tr$slded i.a¡co¡ciseforn..,,,. i¡
con*ructíng atheory' (Engel, 1970)

TIe follori.ng cûa¡t i¡dicdes tÍe breatduw¡ of tüe fu¡eio¡s. The inportance of tfris coaæpual

o¡tli¡e liesi¡ tbe fact thd it coatairsfeedbackloops ø allow fø comiruous impm'vemeø.
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BASIC
FTINCTION

CB,ITICAL
ruN(:TION FTINCTION

So¡¡ce: Ergel, l9?0

Tûe folloniag netbodology is aa elabocarioa of ttis pocess and drans heavily upon the diagaosis

aad design(D&D)pocedurt of I.C.R.A.F. The pædiagaostic $âge beloúgstotüe basicftlctio¡,
the dirgao*ic to the critícal fu¡ctio¡, while desþa aod rcc¡ome¡datio¡s are d the cmsnaive
fu¡ction.

After tbe geaer*ioÃ of t¡e idûal problen saæme¡¡ a¡d bmrd objeaiws of the sardy, previous

çork i¡ tåe å¡ea ras erplored aad goverament policies a¡d programmes weæ exsn¡rcd. Tbe

s¡dy area bouadary was fhalized a¡d tùe scale a¡d nethods of reproduction det¡roi¡ed. A
general environnental desoipioo of the a¡ea w¿s ca¡ded our based upon recon¡¡iss¡nce visis a¡d

an iarentory and exûmifftioÂ of erisci.trg bie.ph¡nical aad sooio-economic i¡formation The hinory

of ¡üe area wæ asembled based upon literatuæ review, archival resea¡ch and ioervieçs çitû
Maasaielders,
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Ia the Ngong Hills, very liule baselfue irfmatío¡ ãist€d, a¡d adúitio¡al sunreys were required.

Soil napping a an agpmpriue sc-ale was u¡sv¿ilable, a¡d tåerefore, a semi-deuiled soil survey

was u¡denstm. The mo$ rcced arailable aaíal photography was flowa in I 978 but as sígnificart

chaages have occoned si¡ce th* time, the area ras æphotographed c 1:10000 scale i¡ 70mm,

fornu.

The ínitial irve*iga¡ioas were dírccted towarús a¡ ecological classifrc*ioa and i.cerpretcíon of

la¡d urits tû* sflswed for tbe ideûific*ío¡ of ¡rsou¡¡es rad pcnrens of use d differ€r¡ scrles.

Ptysiogratfric $e qpes (Hills, l9?4) nitbi¡ tte â¡ea re¡e be deli¡eced o¡ tüe basis d
honogeaeity of physicel ctaract€rísics (erclusive d pæseot vegetdion aad artifa*s) ie. soils,

geology,lanttrorn, clim¡p ¡¡d fiyi¡¡logy. Lrnd use t¡pes, whích ¡eflecthe pimary use of a ract

of laad eg. anmal crops, tree a¡d shn¡b crops, etc. çere recorded. Maaagemeø types, (those

a€as of similia'nürgemeü charactaistio ie. scale, social identity, labou soürces, tÊfi¡¡e,

csltivatio¡ techniques, inpurs, products a¡d servic€s €tc. ) rere aoted and combined çith la¡d use

tlTes plus püFiographic síte types to yield attpology of la¡d use sys€Es,

Filr¡e 3: Ty¡plogicrl Conponertr

The maoageomtr¡pes were deseibed interns of tåe details of poductimie. agriculture, faestry,

livegock, agrofoæstry, ec. as well as rhe general sociologícål strücmre a¡d funaio¡. Such

suhsystems as erergy, food, ça¡er, ihelter. raw muedals fø couage indu*ries, aúd cash were
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also qamined. An ecological i¡pùt - orüprú anal¡nis of the q/stems ras undqtaf,e¡ a¡d the

ssoffes s¡.d ùses f.oted sûd r€lated in diagraos. Following this, e pretiniaary ide¡tificatio¡ of

majm land use poblens and pæeoials ocgr¡ned a¡ several scales; íe. ecosy$€n, Iand use stsÊeû

and ûousehold levels. Ge¡eral t¡etrds rere daermi¡ed by an eraminæion of g¡¡isics, aerial

photograpüy a¡d rtco¡¡aissa¡ce surve¡s. hoblems ælat¿d to prodoction, rs¡ourge co¡st¡ah¡s,

conservdionrcguirements etc. , were inve*þUed and obviouspcredal sol¡tio¡s noted .

Priociry sysens for further gecio¡ in tbe following plenning srge vere seleaed f¡om tle la¡d

Ese sys€n tl1ology bæed upoa:

1. TÍe dqgree drepreseocim d major la¡d use E¡*ems i¡tåe rcgioa.

2. Amoun¡of æchnícal æsisanccrequired, (dùerlC.R.ÀF. , 19E3)

I¡ addition, aride raage of unírs was seleeed to í¡dicate the breadth of activities in the plaming

area. The idenifio*io¡ of pr¡oriry Ð¡$ems focuses aterûios wûere it is most æquired, thus

elimiaaingunaecessa¡ydcaaccunda¡ion.

Clie¡t defiríúo¡ wss fr¡alized * this sage rith the cliert gmup (the hÍabitanrs of the Ngoag

Hills) selected or túe basis of:

" l. Fu¡ctio¡sl cr¡teria prtrec aldfutue usen, cliedutilizdioohierarrhy.

2, Value based uiteria: values qf thelocal or ægimal conmunity.

3. Eco¡omic qiteria: based ot co*s of ftIfiÍirg clielt r€quir€ne!ß. "

(Iæw, 1980)

D*ailed zurwyrcquircments and quesionnaiæs weæ prepared rrüis såge.

Ile purpoæ of this sage was "ûo !¡rive * a diagnosis of tàe pmblens and poteatiats of the

seleaed l¡¡d sse ct*€m(s) and ø use this ¡s the basis foc derivation of design specifioatio¡s for

appropnate........i¡¡erve¡tio¡si¡tùesysemorit'seûvirortme!¡"(1,C.R.A.F,,1983)

Representative ma¡agemen¡ units withi n r¡arious la¡d use s¡¡*ems, selecæd i¡ tåe previous *age,
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we¡e €ãerìri¡ed fu gr€a¡€r d4âil. Tûroügh participstrt obsenmion a¡d a saies of sorre¡n and

i¡¡en¡iews (borh srlctrJr€d a¡td ursn¡ctur€d) witû farners and eher ley idormaats (iadividua.l

aad grcups) in tåe a¡e¿, relevant diagno*ic i¡famæio¡ ¡sas colleaed. A t¡t¿l of seveûty-five

ratrdonly sampled, $ructûred, da¡iled farmer i¡tavieçs were co¡d¡a¿d. This rcpræelred a

sanplilg in¡ersiry d q¡norinacly 10.2% (732 fa¡ms were coun¡€d o! t[e 1986 ae¡iat

pnaograpts). The topia of i.cen¡ieps i¡cluded da¡ils of systeo shotfsüs (eg, shctage of
wæer, fi¡el Food e¡c. ), pmduction cno*raiats a¡d sugdnabilíty pobleas, at Eell as tåeir tocál

solutio¡s, Local needs aad a¡pirarioas were idetifred r¡d uæd ø rdae the *udy gols, objecives

and policy se. Ixrger thaa fam scale (ecosyseo , comnu¡ity) issoes rer€ ß$s€d i¡ d€tr¡l çit¡
tüe dd of aaíal phc*ograph¡ aad field suve¡n, eg, waenhed naaagenerproblems, regionel fuel

ïood r€quíreneds, ac. Theque*ío'nndæresulswene coopuaized for analysis.

Eacû latrd us€ ryseo t¡pe wæ evalu¡ted sûd assigaed an ordiaal raat (0 to 5) ia rclatim to tbe

degæe of impacr on site productivity. Inpact nas judged by the lorg term dfee of the land use

sysÊ€m o! the fartors governiqg hiological prínary productioa. hinæy pmdudio¡ ças used as an

i¡dica¡q as it matæ no suppositioas absut futur€ lse (aher tüan ttæ tbe use will be relced to

plaat productioa eg. anble agriculh¡re, grauirg, fc€sry, agrofüesry). Ttis ¡llows fm the

Eopr€dictability of füure la.od use decisio¡s. The m¡k was based upol tâe eüect ofthe la¡d use on

such factors as : soil ferrlit¡r, erosioa, water ( quantity and tímí¡g), mícroclimate, and specíes

diversity ol plarc connurities. Differera factors æceived greaer enptasis ia differe¿ la¡d use

ry*ems, eg. the inpact of annual q,o¡Fi¡g o¡ soil erosio¡ would ¡ah¡rally be grest€r on a st€€ply

slopi¡g sit€ witå hig¡ly erodible soils thaa on a gearle dope with mæ srable soils. Tte evaluåtioÀ

nâlr !cÊ fimit€d ø local specilio effects but i¡cluded the efîects on tåe coo.nunity or ægioaal

ecwyxens. (eg. væeravailability toKajiado)

Habita nappilg rlso comme¡ced during the diagnostic period a¡d covered tâe eûtir€ plsnning

rea, Habit¡t is ¡sed i¡ ¡he bmad se¡se of: the place of abode of a glalt or ctber organism,

incloding ma¡. It is atr effircûmed¡l ¡icie, çithin which, essemials for developneø aad

exi*ence are preseor (þ ¿ $ed€r or l$ser degree). Ihis includes nan made, ¡tysical, iaorgatic

sri¡ch¡r€s, I¡ is tûe combi¡cion of the physiographic site t¡1e, the biaic site type aad human

artifads. Differed Íabíte t¡aes were ideciúed based u¡oathe *i*iry laodscape conpo¡eats, ie.

ã.moutrt, qpe, a¡d c¡srn dersit/ of roplaad, ps.firer, t¡ees, orchards, hedges, roodkad,

thict€ûs, Írd nd€rr€lded eleneû¡s, OrginsÍy thehabitss Íere toiaclude thepæseace or abseace

of soil co¡semaio¡ smctrres. Howeva, due to tåe poor quafiry of the 1986 phæograpûy the

snrctures rreæ ttot ideæifiable o¡the phctographs and were tåerefore ¡ofí¡cluded.

Tie üsbitds were evaluår€d in rwo ways (see habit* erì¡luatio¡ cha¡t). Fir*ly, e¡ attânp was

made to ascertai¡tåe "bdfering capacíty" of the variouhabitattypes agai.o*the aegative efrects of
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Er.irti4g Eses i.o the area. This ræ based o¡ tåe i¡flueûce of t¡e iabit4 cosrpotreÍls o¡ the site

poductivityfaaas. The¡eí¡clsded soil fertility, erosion, wsterqür$ity¡trd t¡ñi ng, microclimste,

specier divemity, and necessary ínputs. Tåese are the s¡me faqss osed ia rhe ímpact evsJuation of

the la¡d use stgems, a¡d, as tte same ph¡'sio6r4hic siæ t¡pes and mrppirg u¡its vere used, a

spÉisllyr€t$ed coÍ€latiolwaspossible,

Altûoogû pæcíse qraeíteive rpgulr çere nc pæíble given the scope of the greent study, atr

ordi¡al scale of tte canpenscilg effect of the t¡hitãs os t¡e aegarive dfeqs d the la¡d u¡e

Ð¡sen wæ !sed. Habitats nere placed rithi¡ o¡e of îive gmup ritå i¡creasi¡g conp€ûsdiûg

efiect. Ir bcÊl the la.od lse st$€m rnd [abitú evalueio¡s, t]Te r€lded vdües aæ oût¿i¡ed and

napped. As bch the habitats å¡d tle la¡d ¡se sys€Es ü€! by ddnition, rclued m tåe

ph¡tsiograpåic site t¡rye, tåe erviroonen¡I condítioos çit&i¡ which the habir¿ componens and

la.nd uses aæ operating, a¡e accouned for, This is aecesary æ the same componeds and land uses

ûave different values for difeænt ptysiographic siæ types, Eranple: Tåe value of a s¡¡d of trees

to soil co¡servstio¡ would be directl¡rrelued to slope angle and soil enodihility.

Tûe inpaa ranted la¡d use wæ the¡ conhi¡ed çith the ranted trbit*s by ¡umçical machi¡e

methods. I¡ the ewluatioû m*rir, (based on tû* of Asrect * d 1979, LaÃd use st$ens çith

ircreasing inpactareplaced ogposiæhabitss ïithi[creasiag co¡servatíoafu¡ctiol(see evaluatíoa

ncrir), A " tteoretical compeasrtioa opimun" (Aureot erel 1 979) is sougtt wherc the impaø

of the la¡d use systen is balaaced by the coruen¡tio¡ effect of tåe habit*. Followiry rhe nuneric

overla¡n (tåe proccdure vas repeced for effect oo: soil erosion, soil inpovement, microclinde,

w*er avcilabitity, and species diversit¡'aad firEllythe wal impactwtich eocompused all faaon)

sÍ kd Erits fEü Eithin o¡e of thee ccegories:

t. - less faræable podueio¡ co¡ditio¡¡ (hcludiry agrícultorat

& Iive*ock uses)

2. Congmqire rr:r -
accepåblçroôctio¡

higû degree of biological compe¡s¡tio¡ effe€t Fit¡ prdrtable or

ûþh level of pmductio'nritû nqaive elfeas

The mrys resulting from this process (one foreach faaorplus oûe aggreg¡le msp) indicæe túe

3.
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Evtrfmdffiypes
Eürytùc
Fodurctfui¡t

deúoûloqg¡Ermdæ

deccûoúefdfurriry

fuvey d ãúftrsand gnoqiry iúo ttper

Ew¡ø¡hd

lficrodinridEea

Wær?rilúil-cy
efi€.totrqodi¡t,
quaúYüdr¡il¡ry

$tecie! end l:'¡n¡rnnit tr,'¡n¡v¡ir¡

EuturiodHúitsin
thef¡¡EúÍtartrü¡l¡¡g
to úe fdloriqgc'iæir

Erefu*iond Eúi¡¡s
fC c..t*v¡¡-tn ¡-tO

Fm¡¡io¡Otfirec¡r*qr
fc iægr*iorriú hnd ¡s ryæns

RelfiwrodAùdær¡ee
riúintñefcccdrcl

RetdgcFqlddnritùioúe

Rq4mtod€rddry

Evrlorion¡f H*i¡r<intte

ottufdlwirycduie

Esue4ïabiÞ[. Eddgnd-t@lc

Pt¡idqgicrtdinr

R¡dogicrl¿r-æic¡cs

Famulrimd

Enecdidueæ

lúibrGg'iqbrd,
sid/ølmld,vi¡al,
F@dioûæ-)
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spatial distribution of la¡ds çitb three levels of r€sourc€ $åbility. Ctaûges iû eith€r habitå!

compoûerts, eg. vegaaúoa, soil consen¡atio¡ strÌctor€s, hedgaows, crown density eæ. or

changes in the land use rill be necessary fa those a¡t¡s cla¡sified as resourre consumi.og if loag

tsrm prodoctios såbility is to be achieved. Ttese rsou¡ce $sbility maps sr€ Eos lseful ftr
ælecting poteuial intanerion areas. If, for i¡g¡ace, çd€r ffÊilability is seen as a.û impütâd
issue, tûe¡ those ar€as wtict are see¡ $ peseatly resource coasuniry, såould be selected as for

ímpovemeat. Tûe poccdure helps di¡ect sca¡ce developneü fr¡ds to thoæ rreas vhere thøy are

mogneeded.

Tåe vafio$ iservenrioa opioar reæ, of course, nodiûed by the fiadings d the f¡¡n s¡n¡eys of
problens, ¡eeds, and ofpoñûíties, Ite farm surve¡s índicaed the degree to whicÍ particular

aeeds rre bei.ng saified by the ericirg la¡d use y/Eems. Ddicie¡cies do la aecessarily imply

resorce degrad*ioaeg. tte exisilg la¡d uæ E¡gen naybe ecologically $able bw 16 providirg

needed mæerials for clnrrge indusries aad bdldrqg. Thenfoæ, the a¡eas classified as resource

c.orsurirg çere combi¡ed çith tûose where tùe p¡$ðt la¡d ¡se is ¡ot meetíqg needs and

oôjectives toleld the areasrequiring repla.n¡irg .

Tåe pocedoæ also i¡dicced tåe co¡squeÀc$ of ûridsirhg the *tas g vo,a,leas in qualitaive

terms. It spatially deli¡eated ¡åose areâs Ìrhicû c¡¡ be etpect€d to degrade if modifications a¡e ¡ot
u¡dertate¡, Tåe model does lot povide quanitaive irfamcioa oa ecos¡sem fuaøiolring æthis

*age. Honever as pos project r€sea¡ch contiaues it may beco!¡e possible to assign quatitaive
r¡alues þ the w¡io¡s t¡pes. A separ$€ râ¡ti¡g of tabitat conseraaúo¡ requir€meats was also

made, This nas based oû ûn a$e ¡neÍt of the functio¡, form, a¡d condition of the babitat's

The ínportarce Eracûed to the va¡ious cr¡teris used fathe e\ìatudio¡ Fss r€l¡¡ed to

t[e rpùere of use. In tûe fore* nea praicululy, the ælaive úd absolüe ¡res d tûe iahitrt type,

and ít's rarity ía tte åabit* qpectmn, ras co¡sidered, Tù¡ee leveb of consemeion piority were

assþed:

Co¡¡erv¡tio¡ Priority I : Tûose tabites æquiri¡g consenmio¡ of form ,¡d or fuûctio¡ whic!

celocarionspecilic.

Co¡¡etrcim Priority 2: Habitøs rrquiring special na¡rgemeûr (eg . to svert scil erosio¡ re
nei.oainaquifenechargeapability)

Cor¡ervrtio¡ Priority 3: Conmoo clrge rcaletabit*s.

All napgiry uniu riJl be assþned a corserv*ioa piority. This piority çer€ used to det€mi¡e

locarions of codlict ia the followirg pl¡nning stages aad partly deterniaed erclusíonary uses in
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priority one areæ.

Analysis of the úíagno*ic survey , as well as a rcúeç of tåe mae geaeral regional fïndings fmm

the pæ diagaocic sage, lelded the prcblens rnd p<*eøials d tåe area, c scales rangiag frm
i¡tra-farm$ead to r€ioûal. Desþn specifrcati@s for solüioús st rnrious scale were thea derived

wbich lead to la.ûd uses and æchnologies th* "scidy the proölems aÀd me€f tûe paenials "

(LC.R.A. F., 1983) of the laad use s¡*cns.

A fqurûecÊå¡e (2008 r 200n)grid cell wæ tüe u¡it to çhioû all idormcioa rss relaed. Ttis was

to facílime speíal correlcion s¡rd macfrine scti4 and ¡¡dysis. Udlizi¡g On¡is 3 dcabæe

ma¡agemeût softrare, ageographic düabase was affibledforthe are¿ I¡farcim on æch grid

cell is svsilable sinply by speoifyhg the grid cell ronber (t[e somber is the I-I[M coordi¡a¡

rumber for the sou,h we$ corner of the cell). Futuæ m¡n¡gers i¡the a¡ta ca¡ r€fer to tåe Ð¡s€û to

gcher idæmdion speciúc to the grid cell such as scil t¡rye , slope , clinae classifrc*ioa, exisriag

vegetatior, cfowl deasity, cisteace of hedgemvs, poteatial aæiø, aqriferæcåarge importance,

co¡serva¡io¡ value, la¡d use, and maaEgemet type as vell as the inpae d the grid cell's lrad use

sysen , the saJeglsrdiûg efiee of the habits atrd aa ircgraioa of the two to yield the rqeourc€

sability (see a¡pendir fm snrnple pint oot), Although the conpÍer dists ar€ ¡a i¡cluded i¡ this

report, theyaæ availablefmn theUniversity ofManitoba, DepatneatofLandsccpeArchítectrre.

Tte qpeciJiøriors for the desþn ol the la¡d use stg¡ms sùow¡ to be in ¡eed of rcplpnníqg, werr

de¡ived f¡um the diagnostic suve¡n. All possible æchaologies a¡d solutio¡s that dosely sati$ythe

specficationsforthe select¿d Ðl$ems were assembled.

Sone of tÍe desiga solutio¡srha meet rtæe qpecilicaioos, werr rcquired c r sc¡les dhç tha¡ rûc
of tte poblen analyris. eg. Desiccrti¡g Finds, idedified æ a poblen, i¡ the i¡diviú¡¡l farn
swve¡n, may have a solutio¡ i¡ a saies of ni¡dbreaås erteadiag far beyoad tûe i¡diúdsll f¡rn
bsu¡d¡¡ies. Tûe mamgemet aad solutioÀ to thb cub{€gional poblea nay be corunudty based,

lfrile the daailed desþn of tåe ri¡dbreats ocsutiÍg o¡-frrm mo$ respoad æ micro level

pmölens aad opporuúíæ. This is, d co¡¡se, ovminplilied, bût ¡¡dicses tåt the æsoluioa d
problens * one rcale (eg. farnsead) nsy be depeÂdeû¡ oû ogportunities rnd consraíns ocffiÍ¡g
lithil tûe l*ryer s¡i*en (eg, regíoml evdlabilíry of labsur, çd€r, cmmunrl grazing hnds ac. )
The invenory, aaalysis, aad rynbesis nustreflect theseæleio¡ships. ßocheleæ, 1984)

Alternqive la¡d ¡tilizatioa types were deríved from local expertise, research bodies, govemme¡t
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sources, pr€vioûs wort etc, , rhile prcfer€¡ce policies (¡rl¡nniry objectives) weæ oötri¡ed fmm
the diagno*ic surve¡n (bío-ph¡nical a¡d socio-econonic), the disria aad ¡atio¡al development

pla.os, væious coacerned govemnentbodies, group and iadividuals.

Origiaally, itwas plaoaed ttc repnæeaaives of i.ueæ*ed pøties (eg, developner c¡úmiu€es,

foreE ¡¡d ag¡icultora¡ offic¿rs, chiefs, gub c&iefs, local fa¡mers a¡d ahen) would be æted ¡o

is"ign a¡ importrnce raú to each policy, for each d the la¡d use st$ems, The aggrcgue vee of
all i¡dividuals was to be used to assess the inportaace of eacû polic¡ ø erch l¡¡d use Ð¡*en. Tbe

plaaner was aot ø have a vüe, bu raher, to fecílftr€ a clear exchatge d i.docncion so thaû

idqned cûoices could be made. Udortu¡ately, ¡es€arch clearance by the Keo¡an government

ïas rritûrl¡cwn lge ín tåe *udy, and thir integral consultatioa was not possible. I¡ order to æc the

¡nodel, tte inport¡¡ce rnlues lor the polioies wæ assþaed by the mrhor atrd ¡cÊ, as sûould hgve

beenthe case, bythe local peoples.

Túe fact tûc all policies díd not apply to all land ¡se syçsûs li.rrit€d tåe necessay evaluations,

Erclusioaary poficies, resrictiry laad ue oa a given laod unit, (daived fron the co¡servatio¡

rcings, existi¡g government policies æ well æ þdgenet of tle pagncisn of po;posed laad

uses) were assembled at this time. Tâe alt¡r¡arive la¡d ¡ses weæ túen evaluated i¡ a rwo

dime¡sional mcrix agaiæthe weþhæd prcfoeace policies fo¡ each la¡d uæ sts€m to d€termi¡e

the degree ofpoliry saidaaioo"

Tte policy inportrnc. 
"r1¡s 

reßúlting frcm this græesr wu nultiplied by the degrce of policy

satidaaío¡ of each land use. All policíes nere evalusted i¡ this ma¡nef a¡d )rielded tåe aggr€ga¡€

poliry sci$action for a givea land use ia a giveo sy*en. This portion of the methodolqgy næ

teavilyidlueaced bytüe LLJPLANnodel (eramired byMcDonald(19&4) and based onthewort
of lve (1980) aad is pesened below:

Mfümizesij=Eij r Z\t. vt
Wåe¡e; i= I,2,,,,,,,,,t = plg¡ningF¡¡çel ornrppi.og unit

j= 1,2,..,.....n = leasible la¡d uæ oÉioos
t= 1'2""""P 

;mf "u"Eûo'esstidactiotristobe
F¡(E=0ot l)

R(0<R<1)

v

S

= erclusio¡ary policy Fosaíbiry $vm uses for
someparcels

= policy sari$rctioa rafing or degree

= policy weþht m vce for a policy by given
íadividoals

= sggregat€ pofic)' satidaction for givenue on a
giveaparcel ofland



.A ¡ríne suitahilir¡ nry nas ttea prepared ba¡ed oathe cle thc beE ¡etified the policier for each

la¡d u¡it aûd whict vas ac elini¡Eed by the erclusion roles. Tte pine suitability map refleas

the speial di*ribeioa of tte land uses çhich are mos socially aad emiromerallymiuble (rs the

policy s* is derived fmm those issoes).

A¡ ¡lternaive to ttis metod çould to pr,qpare suitrbility maps based oa policy veigtti¡g by

i¡dividusl i.cer€rÊ groops eg. tùe Forestry Depntoeot, fr.nily farners, laadles pople. The na¡rs

eould the¡ be oved¡id to indicce æeas of c¡¡flict aad qgæemerr betwee¡ the various iøereg

groEps.

Da¡iled reconme¡ddio¡s çere the¡ wrineo for tûe major nsrtageneü typ€s , b¡sed o¡ tfris fi¡al
a¡s¡ysis, as well as some location specific pro;posals. Eramples ofthe poposals are ¡'rovided and

include detailed agrofore*ry sJ¡sens, and species and pl¡¡ring reconneßdatio¡s eæ,
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PolicySet
Pl.....P¡

PolicySrrifrcciolty
L¡¡rlUtiliz¡¡iorTñe¡
LUTI...LtITr

Policyllportuceto
L¡¡d U¡e Syrtear
LUSI...LUS¡

frri¡irsAggeg¡te
PolicTS*irfu;tíor

Fii¡re 6. Priae Lred U¡e Suitrbilitt Selectiol P¡ocerr Flol Cl¡¡t

1,6-¡1. Follor t¡l

M*hods of impleoeotatioa tbough etrigi¡g pro€raflres, organizations, and gmups vere be

erplored a¡d a¡ implemeotation srategy pmpod. Aeasrequidng fu¡tåerresea¡ch weæ ideuified

rnd tåe final repocwas compiled.
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ïbe meüodology of tüis pcoject pmvided foc a¡ emluatiotr of tùe dfect of exi*iry laad uses and

habiçan onthe susai¡abiliry olsiæ producivity. As the same critaia aad nappiog urirs w€¡e used,

a spatially ælaæd crnela¡ion begwæ¡ tåe nqatiræ effeots of tåe la¡d uses a¡d tbe oonpeasating

elTect of the [¡bitats, was possible, A cotse*ation piøity rating ræ givet ûo eæh nåEpilg unit

based upon ir's foro, fu¡qio¡ and condlio¡. ¡Â sdd:ltion å diagno*ic survey of æleaed landuæ

sys€ms ças caried out çhich i¡cluded daailed fa¡mer surwys. Coupled ritå tùe land use /

habiat eraluatio¡ nodel , tûe diagaofic surrey i¡dicated areas wüich requiæ repla.oning æ well æ

the problenrs and poæn¡ials of the la¡d use systems.

A polic¡l srt for eacb la¡d use sysem was assembled and raúd in inprtance for each la¡d use

sysea. This raúiag was uæd to weight tåe fi¡¡l ælecrion of feasible land uses. Witå this process

a sigtrilica¡t iqutby local people and agenciæ intobotl policygenention a¡d laod uæ selection is

possible. The methodological approach is integratiw, in tùat iÈ r€spo¡ds Âor oûly to biologioal and

physical cusiderations, b¡t also, to tåe social, culu¡¡al a¡d ecoaomic aspcts of tåe envi¡o¡men¡.

It ishoped tùat, iû this way, bot[ c-onsemarioû a¡d developnerl objeairæs naybe achiEræd.
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2.I. TEE NATIONAL COI{TETT

The Republic of Keoya, having r taal area of apporimaæly 5&2,646 quæ kilomecrs, lies

astride tte quuor iß eas Africa b€tween l¡tiodes 4' 30' Nortå a¡d 433' Soutû, and longitudes

34' Eåst aûd 42' East It is ¡unouaded by tåe Indian Ocean a¡d Sonali¿ to ea*, Ethiopia and

Sudao ø the aoch, Uganda to tåe west a¡d Ta¡zani¡ to tle south.

We* of tåe hot, hunid, easem coøs¿l s¡ea of tåe cou!¡ry, lies very dry busb taad, followed by

tåe savanna graslandc and well wa¡€rEd hþhlaads. Ken¡'a is bireced ir a amå-soutå direaìoa by

the CÍeat Rjft Valey. Ia tåe soutå wes tbe la¡d desce¡ds from tåe wegern ri.u of tåe ralley ø the

Lake Victoria basi¡, while i¡ tùe wes atrd ûdthwesÊ it is followed by the rugged Mr Hgoa and

Turkaaa areas, respectively. Tte aochea*tra portioa of tåe courry i¡ dæert or rea¡ desert çith a

notsble lack of di*i¡airæ features. Ce¡ral Keoya has a mourtåilous crre doninaæd by Mt"

Kenya and the Aberdaæ range.

Kerya does Âot po$e$ aoy sigrificaæ ni¡eral æsoorces ¡or i¡ it i¡ús$riãlized to ary gre*

erter. The vealtt of tbe oounry tûerefore ress ûp@ ít's la¡d rcsources a¡d tåese ¡esou¡c€s a¡e

tiniæd. Onty 17S d tle tdrl l¡ûd ¡rea or 99 050 quate tilmeer: ís sai¡sble for rai¡fed

agricultur€ and this area sugpats E0% of the populcioa. Foæ$ la¡d coven a¡proxíncely 35 of

tte tc¡I la¡d are¿ a l7 479 quaæ kilometers, although it mls be $r€ss€d tha¡ this is the tcrl a¡ea

classed as sucû a¡d does ¡ot mea¡ thÉ the laad is acnall¡podoaive fore*. Appmrinaely 55 of

the couatry hæ beetr set eside for çildlife gntection and tou¡isn i¡ the frm d uimrl parts aad

rcser"es, Ta¡l weer area is 13 396 or 2.3S of tåe coun¡ry. Tüe rrmai¡der of the land is dry and

aad oalynarginallypmductive.

Major uóan ceorer hclode tte cçital Naimbi ( pop. I 500 000 ), Monb¡¡¡, Ki¡unu, N¡t¡¡r,
Me¡¡, Eldoret, Thit¿and l.tyai.

Tûe pogulaion d Kerya ia 19E7 ras e*imue ó û,21 924 ó50 b¡sed o¡ the 1979 ce¡sos a¡d the

sffrdal raæ of i¡eease of 3.8 S per year. Tïis mey be u¡deresimaed as the It¡odd Bant ûas

e*imæed the øe of increæe at 4. 1ñ natiry it the highe$ i¡ the wü{d. The i¡cresses are due to a

coabi¡¡tíon d decliai4g nmalit¡ rues a¡d iúcrersítrg fertility rces, The arerage nunber of

childrc¡ bor¡ to women óuriry tteir.reproduoive years tas i¡æeased from 6.8 i¡ 1969 to ?.9 i¡
1979 rntile the cn¡de death rate has fallen fmm 20 per rholsaad populcion in 1969 to 14 iû 1979.
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The ¡opul*ion srlctw€ irdica¡€s 515 is belor tåe age of 15. (Gov. ofKerya, 1983)

The popularion snctore a¡d atami¡g ra¡e of inøease is puníng added bude¡s upon land ald

¡dural resources i¡ ¡ddition to tcyiqg se¡isos socio€coûoaic colsequeaces, Despit€ $eEd)'

i¡atases i¡ Crros Doae*ic Product tåeæ ûas beer a.a actnal decline ia pa cagita iacome due ø
population gowth. Similarly, although tùe¡e hss bee¡ a mar*ed groïtt in emplo¡ment

opporunities ia tåe pûst teÀ )reú$, tåe gmwt! in tüe labour foæe has e¡ceeded the opporonitiæ,

¡¡s¡l¡ing ia al ewi[creadrg prop$tion of the populatioa left uaenployed. This, cvupled ritå a

hþh depeadency Éte ( 40Í of tåe populuion has ø nrpport tåe reneiniry 605), creates an

un¡e¡¡ble siq¡¡tionfor maaypeople.

Alttougt tûeaarional populæionircreaseis li*ed É3,E%, tróa¡ i¡crcase¡ aæ far beyond this r*e.

Nairoôi's population iacrease has recenly bee¡ egima¿d æ 10S which is puniag an e¡onno¡s

s¡ai¡ o¡ svdlable ressorces.

tlt I-r¡á Tarn

I¡nd ænurc is often compler in Kenya as three difleænr Ð¡stemr art utilized, Thesr a¡e tüe

t¡aditiotrål or cusonary sysen, tùe freehold systen, and tbe leaæhold sysen,

The eaditiorat sy$€n is cupler and varies greatly with ethnic groups. Common to oany sueh

gror¡F, was tåe id€a tûat la¡d was cont¡olled by chiefs, fanily gmups or clans. Ï!e colcep of

i¡dividu¡l la¡d ow¡ership ïas ¡bser¡ pritr to tüe conhg of tte white mar The frcehold q¡sen

was i¡tmduced by tåe British a¡d r€trÊseils absolù¡€ possession of la¡d by a group or an

individual. ln Kenya freeheld laad is subject to tùe provisio¡s of tùe Planriag I*w and Rqul*ions

, Local Autborit,' Bylews, tåe I¡¡d CoÂrol Ac a¡d tåe tÆd Plaoni¡g A¡t. Theæ a¡e ¡o
rt*rictions on tùe amou¡t of la¡d a¡ i¡dividual may hold ia Kerya. Lea*hold laad inplies al
absoluæ i¡¡¿rest i¡ a parcel of laad fø a specilied peiod of time. Regadless of tåe s,'$€û of

ænuæ, all pmperty is smngly poteaed in law and nay only be acquiæd by gowrnmeat tùrough

tûe l,and Aquisitio¡ Act i¡ tûe caæ of fæehold aod leaæhold or by tåe Trus Art ir the case of

traditioaaltyüeldlaad
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Àgriculnre is tùe baclåone of the Kenya¡ ecoûomy, and is responsible fa owr o¡e thi¡d of tåe

Cnoss Domesio Product Past¡ral adivitiæ a¡d snallüolder agriculoæ eagage tte najoriry of úe

n¡¡al labour foær for ar leas put of the year. Eþhty seren perrent of tåe populuion live in rural

a¡eas and in mo* regions asdculoæ is the ooly source of enplo¡nent a¡d tåere a¡e fet
altematir'æ. The agriculunal secrprovides mo* of tte ¡¡tional food rcqukeneots i¡ additio¡ to

earûi¡g sigaificaû anounts of foreign exchange. Mr¡y rmallhollder plots, as rell æ the larger

pdwæ and coo,peratiræ conmerdal fa¡¡rs, groduce soc! ioport¡¡t cash crops as cltfe¿, rice, t¿4,

æuon, pyrethrun, sugar cane, maìze, wheat, sissl ard hort¡cutæaf goduc$ ncù as piaeapplæ,

flowets and rqetablæ, The *aple food in tùe oountry is ndze and narioaal ¡rodudio¡ erceeds

demand iamo*years, allowiry erports.

As much of tåe couorry is suitsble fæ m¡ching, livesock pmductioa is sigaificanr rnd large

quantities olbeef are expmed to couaties i¡ Afrioaas well as tüe mideas¡ a¡d Europe, In addition,

tüae is a healthy dairy indusry, paticularly near large cenrrcs. Tbe drþ nart* has rapidly gmwa

and locat producionis aceeded by demaûd, tùef€by eûcoucging orpaosioa. Keayaalso produces

large anounts of sheep, goats, prgs, a¡d otåer agricultr¡ral productc aucû rs pc*atoes, beans,

cashew nuts, m¡cademia nuts, onions, wool and leatåer.

Governnent objeciws il tùe agrictlaral sec{or harc been sa¡ed in tåe Fifth Dewlopnenr Plan

(1984- 1988) andiaclude tûefollowing:

".............itrcr€¿sed food producrion, gowtl ia agricul*ral
employnent, erpansion of agriculu:ral exports, rqeou¡ses
co¡saçation.

. , , , . , . Moc of ¡he neion's food requirene¡ts nuÍ oad¡¡le to
be met f¡¡m dome¡tic supplies aad, thoefoæ, anajor srary¡l
of tåe Fiftt Pla¡ is to mai¡¡air brord self súicieacy ia basic
food *rdfs. At the sane tine agricnltunl erpo* earuiags wilt
be erpanded by pmnairy sports of fruits, livegoct a¡d
hctiEultr¡al produds, cdïee a¡d teâ expofts, Agricultûral
employneæ rill be inøæsed throogh noæ ifie¡sive
åu$aaúry, inclu¿¡ng zem graziry for daþ cfiIe, aad agreater
proportio¡ d labour. in¡¡sive clofs rad rn expansioa in
asm-i¡d!$ristoroc.essi¡s activities, Resou¡cecoservaionçill

thmugû ælf telp dforts, beter
maffgemer¡t of the rangelaads aad pomctioa of labou
i¡rte¡sive t€chniq¡es. Poverty aüevicioû will be agpruached
ttnough the pr:rsuit d eaploynenr, poduction and erport
objecives rcûer thatr by coûce¡trdi¡g o¡ di¡ect C¡sy€rnnec
aaion. " (Government of Keaya, 1983)
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Altûougt tbe forr*, reserreio¡s rithin tûe couor,' ¡re €rtæûtely lirniæd, tåey ¡re €rp€ctd to
cotrtribü€ to rte ¡¿ion i¡ ¡ mûltitude of we¡æ. Ttefe aæ towever, c Íûmber d cong¡¡i¡¡s to

otrinat fce$ry development, ûot the lee^$ of which is the cooflia berweea pcteaírl uses d the

laad eg. fore*ry and agricultuæ orgrazi¡g. Multiple use naargeneot plaos are lachiag for no*
foress, as isthe rppopiü€ legildiotrto prd€e grzeued artas, rtsolting in over eTtoit¡tio¡ d
¡eso!¡ces. The dma¡d for pøticular prodûcts ruch $ fuelwood ûas oUsripped poductioa,

resulthg ia serious resowce depletion in mary aæas. Ne ody are the producrs í¡ ever de6easi4g

sug¡ly but tåe prcecioo afrorded to tåe emironneat byiadþeaoos and/or well nanaged foress is

dimi¡ished.

N*ioaal fcespolicyo6 jectivesinclude ;

".......æsen¡aûio[ of laad for fomtry pürposes; prcnection of
fore* reouæes; cooserri'atio! and managenent of foress;
developmeat of ag¡oforestry; co¡¡inued es¡bliihñ erü of fcitst
e*ates; promotioa of foæSry atrd tree Flenting otr ideûtifred
tru$ as çell as oa pivate lands; promcion of forcstry fot
public rnedties aad rldlife; ensoríng coÀti¡li¡g research in
fregry: a¡d co¡dsctiry mass publíc eihcatio¡ on the value d
forcsry' (Goveranat of Kenya, l9E3)

I¡ order to accomplish thme objectives the folloriry *rrregies tcve bee¡ pcoposed by

goYer!¡¡le¡t:

"New pl¡nting will be focused on privae and com-ounal la¡ds
becsse tte *vaitabiliry of sse ow¡ed lald ís beconiag a
coû$¡ei¡t.

Plq¡ting orprívde a¡d co¡m.nql lúdsnill serre nultipurpose
¡ses such as fuelwood, wood fa c,her domestic uses and rhe
prevetionofeovirouneataldegradatiø"

Becsse r¡id ¡¡d seni-aríd regionr aæ the no* vol¡enble to
de¡letioa of foelwood túese rill be givea qpecial enpnasis in
ellocaiæoîrcsoo¡c¡s..

For tie bener c{d¡ol of exploitarioa of tbe ui*iry forest
reso¡rces lield *df rill be inc¡eased ¡¡d idra*r¡ct¡re i¡ fore*
areasínproved.' (Gwemneat of Keaya, l9E3)

It ís to be ¡oted tfat the Ésoù¡ces av¡ùIable to the cou¡tr/ to supply irrdusriâI wood requirement",



40

d leasc h the shdt term, rypear to be adquae. The saious shordalls are occuni.ng in domestic

produc¿e cucü as fuelwood. To sddæs this problen narioul efocs hEve beea focused i[ such

Fogmnmes æ the Foægrt Plan¡¡ioa Developneat Prograøne, tte Ru¡¡l Afæg*ion a¡d

E¡æ¡siø Scheûe, the Local Alfqescioo Sc.heae, the Chids lrh¡series, tûe Kel¡a l{oodfuel

Developent Pmgraome, the Keo¡an Reaewable Energy Develo!ûd Ptrcgå¡nne a¡d v¡rioss

íoegrced developneü frojects. Tbeyå*ve nerfthrm¡iag degrees of succes.

2.1.5. Torrirr lrd Yildlifc

The tourisn portion of tåe ecoaomy is *rong and gmriry seadily. The capacity to geamte mucb

needed foreign schange is considerable a¡d tåe govtrrmeú " has pursued aa artivr policy of

i¡rolræmeat i¡ all aspectsintheiadusf'(Cov. of Kenya, l9lXt) The objuiræ of tåe government

is to considerably inc¡ease tåe ¡umber of visiton, theæby iacreasiry baü foæigo erchange aad

employmenr In order to ¡t¿lize this, ¡ew pteotial areas mus be identified a¡d tbeæ nay be

corsidered for pnrts (x rEserverì. This is ia keeping ritü tbe *ated policy of uadecaki.og neasures

"to coas€rve, protect and improræ envimnnenr aad wildlife" (Gov. of Keaya, l9E3).

tlÃ R¡dr: ìI¡p¡lr

The well being of the aatioa's people maybe neasured to some enent by ûe dqree to which basic

ne¿ds aæ satidied. The Govt¡nnent of Keaya hæ pursued a poticy of fuüi$iqg the bæic ¡eeds of

tle populuion. Giveo the raæ of popularioa incr€ase, diffeænt ¡eeds havr met Fith rr¡ious

dqreæ of satidaction.

Food r¡d N¡r¡ftioc Food is obviously the most basic d åuoa¡ ¡eeds. Tûe amilabiliry of

differec poduas fras f,ucu¿ed si¡ce i¡depe¡deace as aaed ia tte folloriry trble. Although the

per capitå ¡yailability d sone produds, nctrbly mill, wåeat, gqlses, crssaya, sorgtun and millet

has fslleû sinc€ 1970, chers srch as naize, beef, eggs, ricc, rugar, fcs/oils, rad p**oes hrs

i¡oeæed. The dail¡ per ca¡ita aurient av*ilability hu rendaed rel*iveþ Eable a¡d above the

rniai mnm æq¡i¡sûeus recogaized bythe \Yorld Health Orga¡izÉio¿ Available gaein t$ ris€r

siace 1970. Althorgh these everage figuresinply tld mi;mnm r€qûireûenlq art beiry neforthe
najcíty of the populeion , disparity cias , and coasiderable aumbers of Keaiya¡s a¡e f¡ced çith

i¡sdficie¡¡ núriec ioate. Tbe goveüme¡t has hdicrt€d ttaup m one tbrd dtûe populeionis "

erposed to the risk of deIïcíelr rutritioa " (tw. of Kerya, 19E3) Tte cæses of this deficieacy

åsve bee¡ iden¡ilied as i¡efficieor poduction üd marketing, poor food tabits, ¿s well as
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i¡suf ficienæ¡viro¡mecaþlea¡lines.

Trble l. Ncia.¡I Pe¡ Crpitr Aveilrbilirt of S€Iecr€d Food lte¡¡
(tilosiyear-pedodrverages) ssuñ€: Cw. d Kesta, l9E3

ft((,t u(;l' t965-1970 fnç75 ßnil/0
Milt
Beef
M¡ron
Port
Eggs
Psultry
Fish
Maize
Wåea
Rice
Pulses
Sugar
Fsrî/Oils
Potgoes
Casssva
Smgtunilvfilet

74_.E

1.4

3.1
95.I
t7.0
1,3

15.9
t2.2
4.2

19.2
59,8

8.0

56.0
12.5
2.5
0.5
1.4

2.5
97.4
15.7
t,9

22,6
15.9
6.4

27.0
53.3

6,7

62.5
13.5
3,6
0.3
1.6
t.9
2.8

lm.t
t3.6
2.0

17.2
19.1
7,3

24.8
49.9
5,6

Trùle 2. Nrrioed Drily prrCtpitrNrtrieat Avrilability, 1965-lgtl
sou¡ce: Gov. of Keaya, 1983

t9ó5-70
tnL?5
1976,80
1981

62.9
65.6
64.6
n.6

24tZ
2453
23E5
2428

Á|IYetlte

Slelts: Rapid incæases il poput*iol aaulrally imply the aeed lor a correspoadiry hc¡ease i¡
housing. However, tåere has bæa a shorüa1 i¡ tousing oìrer tte la* t'reaty yean, panicululy ia

tle uùan poor æctor. It has bee¡ esi¡Êa¡€d t¡at 30% of tåe uùaa population live in unplanaed

setlemenrs (Gov. of Kenya,1983). Deqpiæ the lack of adequatê ds¡¡ otrtåe *atus of rtral housiag,

it is generally agreed tåar tåe problen in tåis ar€a is o¡e of quality ratber tüaa quacity. Tùe rt¡al

households are expect€d ø provide tåe i¡itiative for imgovemenr altùough sone ¡ural home

imprcwmearloansut arailable o¡alìniædbasis.
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Hedtfr Tte provisio¡ of health sen'ices to the ge¡ersl pogulatioa has received much mecio¡ a¡d

co¡siderable fudi¡g. The improveneos have been dramaic rith death rates drvpging as nced

¡ævíously a¡d the i¡fant no'tality rce eqping fmn 120 ¡o E6 fron 1963 to 1979. Life

s¡pectåtrsy d hirth was 54 years ia 19E12 canpøed witû 40 years c iadepadæce. Tûere üsve

bee¡ coosiderable iacreæes tbroughort the coodrl i! the ¡unber of hospitals, tealti cenæs,

dispemaries, aad health worters.

Frtet The weer soppl¡ simrrioa fipns poniaecly ia bah tûe ûealth of the popul¿ion a¡d the

ecoaomic grorrt of tte coumry. Efforts tcve beeû made to i¡cæase the avaihbiliry of pcable

wder as well as decreasing the dig'nces dwaer sources f¡oûr ¡esideaces. It h¡s bee¡ e*imaed

thæ wmer in rural areas in 1975 ( it ís womea rto ú¡rv the râter i¡ nost d Keaya) spelt

rypuimarly one lifth of theirtime hmtiry naer. Deqpite the govermec claim thæ " no regioa

isoore tha¡ I.E tilom*ers eway from a waer poi.ø" (Gov. of Keaya, 1983), ttisis deadynot

the case i.o many aæas, altûough coosíderable adva¡ærs [cve beea made i¡ rcce¡r years. The nuer
developneombjeeiveinclude;

(i) to pro'vide potable raer ropplies to all r¡ral a¡d urtas
populøioos balancing these supplies betwee¡ ûuma¡ ¡eeds,
requírcme$" fa livesoc&, developmeat a¡d the ¡eeds of the
i¡du$rialsed¡r.

(ü) the ma.nrgemea of rderre so¡¡ces to achieve multipw¡ose
developmet goals such as llood nitþcíoa, þdro power
developneos, irrþaíoa aad dminrge, recregio¡ a¡d rildlife
coosen¿r¡io¡ çfiils miñimiring deleterions eavi¡o¡nenal
effects." (Guv, ofKeuya, 19E3)

A number d wster develo¡ment pogrannes erís including t[e Rural lVcer Supply Prograone,

the Live*ocl Wcer ftpply Prvgranme, a¡d the Weer CoaservÉior Pmgranme as nell ¡s
goveüneûcûpportforlocrllyinifided selfûelp pojeAs, WsterrEsoorce ass$smeút and plrnft¡¡g

is canied out for the five mai¡ dmiuge basim ia the coucry by the Mid*ry fa Wa¡er

Developneot.

Ed¡erEs! Tbe mnber d cfrildæo u¿¡ding Fínart school ûas risea úanæically bdû iû totål

¡umber: a¡d as a per€eüage of the tc¡l pogul*ior. It is ¡ow e$inded úûn* of eligíble

childr€r se ü€¡dirg pinary school'as opposed to 605 c iadepmdeacæ. Therc has bee¡ a

conespondiag i¡øeåse in afieada¡ce a secoadary and hþher educcio¡ i¡gi¡cio¡s. Howeva

saious poblens *ill plague the sysen, lot the lea$ of çtich is e shortage of qualified æachen.

Pupil to teacher raios il primary scåools çeæ 54:1 i¡ 1981 a¡d the penceatage of uorai¡ed

æ¿chers rose ø48S.
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2.1.2. Dey¿lo¡raeü fk¡ræg,

Ia July 1983 aaew thns ia dwelopneø policy came imo efiee ir Ketya" I(aoru as the DiEricr
Focos fø Rural Developert, tte policy r€sulr€d i! a shift i¡ tüe iddaion, plgrning, ard
iñflsûãlreúoLÀ of nral develo¡meat pnojear fru tåe cetmtized ninisry herdquatters to the

disriøs. Tûe digricts are oow resporsible for identifying and coordíneing developnec artivities

rith tte acçioa of those projeas which ryü mor€ ttan @e disrict o¡ å¡ve ¡nionql
intlícatians. Slch pmjecrs rcmai¡ rhe respüdbi'liry of tåe mi¡risfies i¡volved. Tte Digric
Developnear conmiuee @DC) underthe directío¡ d the Dícrict conmissioaeris now tåe chief

body in charge d development and all projects arc soppoæd to be e¡odinsed rhrvugt then. This

coñ.miüee ís conprised of the Dis¡ic Commissio¡er, Di*rict Derelopneor Offica, Minisry
Departneø Heads, Menbers of Pa{iarneû, Chairne¡ of Local Aühorities, Clerts of Locd
Au,horities, Chairme¡ of Divisioaal Delelopnmr Conmicees, Repeseocives of developnear

relced pas*als, and noagovernmeûtdevelopmertnelated orga¡dzatio¡s, Cenral to the concqp

of the DDC is strong local sopport for ary project.

The Digríct Fosus is i¡ co¡cert rith the gged theme of the curreü !Éior¡l developneat plan,

aamely, " nobilizirg dome*ic resou¡ces for quitable developmenr " . The rrrources available for
¡¡nl developmeø i¡çlsds rninisry f¡¡ds for disrie specifïc projects, nulti di5¡¡i4. mioig¡'y

prograom$, locd ærhor¡ty å¡d tow¡ cou¡cil ¡rsources, local self help, tûe Rural Development

Fund, Eutopean Eco¡omic Connuûity Micro Projects Prograome, as çell as otfrer special

prcjects aad foreþn funds. As eco¡omic pres$¡r€s oa the countty í¡qrase, often beyond the

ability d the govemm@ to address thea çith tradirioully aoquired fuds, more a¡d more
em¡iasis is beiag put oa the sgirit of " Harambee " or self åelp.
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TEE TIISTTôD ICAI. l:OlÙf ETT

" Ì{he¡ Cod [4[ finishgd shapiag tte vrld he fsund be sill
had dirt betwee¡ his firyen. He niped tlis ofr upoa tåe emb
leaviag the seqe dthe Ngong llills. "

" A giaø rho vas rudry acms Afrioa eipped ov€r Moûr¡
Kilinaljar,o aad ia t¡)'i¡g to ssve tins€If frnni feüi[g croshed
the earth to the shqe of rhe Ngoag Hílls çith one ü¡¡ä . "

" Aa eaumous giacterrorized the la¡d occopied þtûe Maasai,
c.@suni¡g va^* ¡¡nbers of their cole fa ti¡ ¡am¡l
rosteriarce. Ia desper*ioa the Marsd appoecûed vrrisss Fild
aní-als for telp, asti¡g í¡ torn the lio¡, the bdfalo, tåe
elepha.æ and the-rtinocærãs il tûey would rid tben of ttis giro.
Each of these ¡nimals was u¡¡ble to help, b¡t finelfy, çheû
they approaoúed the ao, heþ ras obt¡i¡ted. lVhil* tûe giao
ras sleeging all the ¡cs itr thd psrt of Africa csfüed snsü
pticles of eanh and bmied tbe giao leaving only the tmcles
of o¡e åand above gmuad a¡d these h¡ve si¡ce becone the
Ngoog llill'
( Maæai Legmds rh Robson, 1969)

Tûe Ngoag Hills ûave loag been considercd Ma¡s*i la¡d a¡d i¡deed ttere is i¡dic*ion of rheir

occupation of the arta as eady as túe ead of the seveaÞeûrh cernry (Hadow , I 965), Evidence of

eadiet cultsres is lacking and there ane ¡o f,norÀ sigûifica$ prehí*oric sites in the hills (Leatey,

persøal corversaioa). Tåe noucai¡ is t¡ow¡ i¡ Marsri bdh as Doeûyo Lanuyu (dtrr túe

M$sai ïord llemuya " which is another ¡aoe for rhe Eotidolg'i or Oloiboni (ritual expat ) clan"

(Robson, I 969), and Oloo L*iser, which rsfeß to the graup fmn rhich the Olqiboûi descerded.

Tûe Ngorg areaûas tmditionally beea tûe fmcierb*ween tûe B¡'cu Kitsyr ¡¡d the Nile,Hamitic

Ma$d. The r€lú¡oß betreeû t¡ese two factio¡s was, for the mos part, âo*ile, rnd Ngmg las
been the siæ of several "fea¡ful nassacres" (Iïonsoa, IEES), I[ is ¡o be ¡oted ûower¡er, that

âgreeme¡rs €dst€d tåat allowed tåe wome¡ of eitåer tribe ø trade lreely aad i.o conpl*e saf*y,

deqpiæ the 0lmosr corsa.or war. (Höhæ1,1888; Lealey, 1963?) Tåis i¡ ¡o doubt ¡ûar rhis

co!¡ribut€d lo tüe irt€rúi¡gliry of tûe uwogroups inhtcr tinæ,

Altüough tåe ¡rea was mo* defidt€b, kasai la¡d, it wæ of grcæ ætigiors impocatce to tùe

Kikuyu people who believed tüat this was the fou¡t! s¿crrd noratail used by God as o¡e of his

dwelling places on earth (ia additioa toMr Kenya, Donyo S¡bu&, and råe Aberdaæs). Tüe Ngong

Hills fþre proninently i¡ ær¡eral Kikuyu prayers, irdudi¡g tûoæ a¡ tåe dedicatioa of src¡ed

tees, tåe aski.og of blessi¡g i¡r maniage, æ family sacrilicæ, tåa¡tryivi¡g for survival or

childbi¡th, as well as i¡vocatio¡s for rail. (Leakey, 1963?) Tbe moun¡ai¡ was t¡ow¡ to tåe
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Kiluyu as Kíanbi*iro , " the very blact noo¡tai¡ " . This iû ftfæ¡ce to the dart rgpearaace of

the hill whicå is dse to the f6e$ cover a¡d sûsdows ca$ by the north-south cíeteion.

2.2"l. Lrrd U* tItle Xuni

The nonadic, pasorali* Maasai coü¡o[ed a¡d rtilized a¡ *e¡sirc a¡ea of ta¡d i¡ wiæ is now

Keaya aad Tanzlaia. Ia Keaya tåis exæ¡ded fmm tåe Tüzada¡ border to tte fochills of M¿.

Kenya and i¡cluded muct of the Rift Valley (æpeoially tåe wooded gnslaod b*neen tåe Mua

Escarpnenr and tåe Aberdares) aod tåe Athi-Kapiti Plains. Moving tleir large herds of canle in

accodance rith graziry and cli.maælogical conditions, tåe Malsai naolged tüe laadscape in a

cooperative and erkenely succesful fashio¡ ua¡il tåe advear of tåe rreûliÉå c€lhrt when tûeir

cJ¡clic moræme¡tsb€aa þbe resrict€d by the colodalistpowers.

The well wateæd Ngong Hills were used primarily as a dry seasoa graaing area. Oaty goats neæ

grazed on the upper æcio¡s of tåe hill, rhe in part ø lack of adequaæ grass, but also because of

tûe presenæ of diseaæ beariag ticks associued wit! tåe wild game. Caule weæ æ*riced o the

valley bmoms and lowland areas where grass was more plentilul. These lowa lyiry û¡?as weæ

burned at lea.* ewry thæe years to remove tåe coûr:e cured grasses and ø eocornage new growtå.

Geaerally, tûe bura was ca¡ried out a¿ tåe ead of tûe dry seasoa, resulting in hþb ænperatures snd

conp€heosive coût¡d of woody species.

The tradirío¡al la¡¡d mrnlgemeor was bas€d o¡ wef a¡d dry season gnzing areos, Ia ver¡ dry

years these a¡eas çoold be pooled rith tbe appruwl of the cla¡s i.svolved. Howevr, i¡ the

coloúiat perioa, with moveae¡t ¡r$¡ided to a¡ a¡eatta¡ the Maassi co¡sider€d ilsdücieú for tåeir

¡eedsa¡d bch ccle aad tunaa popul*io¡s i¡seasi¡g, ttesens¡agener! opio¡s decli¡ed, a¡d e

progressive process of resource degradatioa ensued.

Althoqgi tåe E¡gpians, Phoe¡e¡ia¡s, C¡æeb, a¡d Roma¡s ûad been awa¡e of Es* Africa, it wæ

tle A¡abs, utiliziry tle seasonal mo¡soon çi¡ds to trade up aad down tûe coa* tlat weæ by far

the no* i¡Iluential. (Kirg'oriah, 1980) The Porû¡ges€, sarti¡g witl Vasc¡ de Ga¡u itr 1.t97,

erenei tåeir inltuencr mainly oa the'&s, Atougl tåeir i¡¡roduction of such foods as m*ize,

bananas and sweet potatoes had a far reaching inllue¡ce on the diets of tüe hdþeaous peoples.

Compa.iq with, and ewnnallyforci.og tåe ritådrawal of tåe Pomrgeæ, tte Arab t¡ader: renu¡æd

inlaod witü large øravans (ofæl as large as 1500 nen) with the prinary ain of secuing irmry a¡d

slaves. The main carar¡a¡ rcut€s origi$ted in wha¡ is now Tanzania a¡d, if heådi¡g

nocheastwards, invadably *opped in tåe vicinity of tùe Ngong Hills at Ngongo Bagas Q,lgong
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meetllng "the eye or sd¡rce" of tte Mtagatb Rtver). Here, before coütouüg, tüey reple¡lshed

túeirgovisions by trading ritå the Kitoyu. Leatey (1963) vrites:

" Foreþn traders came to this pøt of the coutrtry I lo¡g time
ago , bu in thoae very eady days tåey never used ø eoter the
codr¡es of Kituyu t€rritory. Insead tüey would go to Ngo¡g
and wúea tåry reached thee they would lïre guns as a sþnal.
lryhea tåe KituF åeard the aoise they would go o?er to trade
for such things as beads, clotb a¡d brass çiæ.,..........the
Kituyo ¡ane fc tåese Arab a¡d Sçaûili traders ræ
thotunu, " (lærtey, 1963)

Tåe¡ came the rhiæ eTlaen aad hunren. Josepå ltomma rritiag ia fris boot Through Ma¡sai

I¡¡d - a Journry d Ergloræion Ano¡g the Snoscl¡d Volca¡ic Mcmnai¡s ¡¡d Stn¡ge T¡ibes of

4u¡aialAfric¿( 1883 - 1884) aees the folloriag while ethe Ngoog Hills;

'........,ûülly canpiqg e tte brse d a Kçe mo!ûsi¡ffmd
Ixnuyu (Ngoag Hills). Oa the rry I shot !o les ths¡ foúr
rfri¡oceros. It ras eally glorious fun to see one of tûe¡e brstes
scoering tle camna befoæ I gøve itit's goieøi'(Ihomson,
1EEs)

Tûonso¡ desqibes the laadscape æ they reaoh tte K4e plceæ fron tûe Rifl Vallry * Ngong

Hills:

".........agrand apalse of undolæiry coucry lay befrr us ,

the hollows t¡ee deep in rich ald sucoÍeat prmre, i¡ which
peeped fmå faniliady t[e ûooelike olova. The ridges were
covered Eiti tr€es of moderate size, ald Eartedlt tenperåte in
their aspec, tûougt spleadid Cqe calodendroas forned a¡
urwoated specacle rítb their gloríous canopy of flowes. The
interspaces dthe woodla¡d çeæ lïlled up rith a dease mass of
beantiful and Aogrant flowaing shrobs in gr€at rr¡iety. Túese
opeû spaces Ferc the åml¡s of large ûerds of bdalo, a¡d the
feeding grouûds of aunaous elepñants a¡d rühoceros, while
ia tûe gnssy ¡eac,hes csuld be seeû \ra$ ¡umberr of elrnds,
åa*eüeegs, zebras, rnd o*riches. " (Iboosoa,1885)

He goes on to desri6s ¡¡s ki I ling of a sleeping Rhi¡ocêtos a¡d thea comí¡ues:

"After tûis feü (the Hlling of the rtino), aa åour d nancûilg
brooght us to ¿ beacífol depssioo, sûrftrüded by wood
capped ridges, aad eaclosing a gloriots bubbliAg foudâitr of
clear, cold waer, çlích formed a chrrnilg pool ia which
ducl¡ sram âûd çcer liliæ æcli¡ed i¡ vernal bemty. This wæ
Ngongo-a-Bagas, the eye or spiqg of the Bagas, oae of tbe
chief ¡eâfuders of the Athi Riva of U-Kamba¡i. A secood of
greder dime¡sio¡s, the Ngare Murþ, meets the Bagas a little to
the east. It springs up , like the lana, i¡ co¡side¡sble volune æ
the bese of tåe east€rn side of Doayo t"rnu¡u' $lgong llills)
flfonsoa, 1885)
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Tåese desaipio[s u¡derli¡e the fact thd tte utts weæ well vegetced and very productive both

hyúologically and fami*ically. Ngongo Bagas åas siace been developed witå aco¡cnte ntentio¡

5¡asürE r¡d ¡lm o6t all tåe rees i¡ tûe a¡ea hwe beea cut. However, itis $ill the oae of the mþiru

of the Mbagathi River aad an impøtaot wat€r soûw to local ¡€sideds. Sadly, tte last Ränoceros

was sem il Ngoag Hills fifteea yean ryo.

Couo S¡¡noel Teleti's uploriqg a¡d tudi¡g apeditioa ø Africa ia tEô7-1888 passed tûrough

tåe Ngoog llills arta aad Ludrþ voa Hôhael, tis canpaaio¡, dæsibed the ¡re¡ as folloçs;

lYe ¡¡e ¡ow on the ea.sern side d Doe¡te l-amuyo, rad the
neiglborhood was moæ hilly. The lauer part of ou narch heæ
úad beea partly betweea luuriEd woods a¡d patly aaoss
bea¡¡iful meadows, or little rceito¡¡ses fringed çith soft
greeagrass, aII alitepreseating anated and delþhdul coøras
to the dreary wa¡erfesplæean of Kapotei.
\¡ite me çitü very few Mas¡i a¡d ody srr ¡rives i¡ a¡y
¡umber when we passed gwo lftsåls on the edge d the
wood. . . . . . . nary of the womao brought eleusitremeal, totacco,
sogar cane aad c. ,which they had got fmn Kituyu, a¡d offeæd
to sell then tous. " (Hchael, 1887)

2.2.3. E¡rogers Sei¡le¡e¡t r¡d ltr¡ni X.ererve¡

Althcmgh the Ngoag Hills tave ¡ever beeû senled m a¡y erüeil by fmeþners, tbe Europeaa

etpaasioa did åsve a treme¡dous e{fect o¡ the aæa Tbis ças doe to tôe i¡creased pressote placed

oa remeid4g Maasai arcas such as Ngoag which forced chaqges í¡tradi¡ion¡l la¡d müqgerned.

Tte mere prcsence d the Maasai i¡ tûe Rift Valley was aa i¡dicsioo d tûe suitability of the ar€a

for raaching. This ccupled rith the fsct thæ the rÊilwsy followed the Rift Vdley mrde muoû of

Maasi la¡d ura¡tive ro foreign tateova a¡d it çæ decided by the British tüc this would be

¡llored. Charfes EXliot, tte Commisiøs of tåe Eas, Africa¡ Pmecorue i¡ 1904 *ses i¡ the

KenyaLaad Conmissío¡ Report tE7 pûragrq'h €A2:

"......... as ¿ müer of piaciple, I c¡¡¡a ¡dmit tåæ raadering
tribes hcve a rigfrt ø teep other aad supaiæ r¡c€s oìJt of lerge
racrs merely becmse they trve acquired tte ûabit d *nggliry
ovsfsr more latrd thaathey caauilize. "

EIqptt Huley dacribes tûe øitude th* wasridespread amoqg the white seclas c thetime :

"Civilizcionwægood, savagerywas bad. Tûe logical caollary
of tåis was that anyoae who spæad civilizaioa was doiqg right,
wæ conffumiqg a belief on the pople åe heþd
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civ¡Iize,,,,Túere could b¡ ao qu*rtioo rberrfm, bÉ tb¡¡ ßho

white ms.o wes p€ramouæ strd mus temai¡ so u¡til úe rsrive
became - if erer he did - tûe icelleo¡l qual of táe Europeaa. "
(Hutey, 1935)

\{ithi¡ this c¿cex¡ large areas d the Rift Valley rere tatet from the Maasd. I¡deed, the size of

the acquisitions does lead me ø wondc abo!¡ the $raggli¡g tle ftmpears ioeaded ø do. At any

rae, tle European itapenarcion coøimed unrl tbe co¡cqÉ of ncive æsenes a¡ose. In 1904

r¡vo Ma¡sai æsemes rnqn est¡bli¡hed; oae i¡ the ¡ortü a¡d one i.û úe soûb, This rss agreed üpo!

by certain leadeæ of tüe Maas*i. Ia rcga¡d to tùe a¡ea amuod Ngoag, tte kad ConnisioaReport

oftåe 1904 û€atyp.572 sates:

'I¡ additio¡ to tåe faegcirg, t e¡q¡", as cbid L¡íbo¡, r¡d his
successoñ¡, to be allowed to occopy the laad lyiry i¡ betweer
tåe Mbagu&i aad Kiseria¡ greams fram Donyo Lanuyu to the
poiøwherr bcth sreansnea,... " (KLC, 1904)

Altåough, it ûas bee¡ $*ed ttat the move d all people a¡d *oct ø ddr¡it€ res€ndioos was

volun¡af)', the unit¡ of the Maåsri in this respea is soûewûat que*ioûable, Nevenûeles, tüe

rgreemeat was to las " fø as loag as tte Maas¡i as a ræe stell €si$ ," Seven yean lcer tûe

rgreerner¡t was "neregotiaæd" a¡d the ¡ortheñ neserrve Íasrnuch æduced i¡ fsvou d a¡ erte¡sio¡

of the ¡ouhern resave. Many of tÍe ¡otthern Maas*i seeion¡ fou¡d lsûd i¡ tÍe south, ofte¡

usur¡ing tåose wbo h¡d lived therc for maû)¡ yea¡!. The erchaoge ras catainly in tle Europea.os'

favour, as the guality uf the rich graziq la¡ds i¡ the ¡uth was clearly superior to the drt la¡ds

given in exchange. The white man's positioa ia the Rift Valley nas coosolidaed c tåe expease of

theMsasai.

In 1913 the sosthem reserve was divided iro mo diErias çitb the headqunters d the ¡ew

eastertr di$ríct locsed * Ngoqg uatil ids trander ø Kajiado i¡ 1926, Dmiry this time the æaior

Laiboaia Kerya, Leo.ana, rcsíded iaNgoag. Soae of the maja Maâsai cl¡¡s i¡ the ¡res etthe tiee
were: Lekotocysli, Kaftd, Md¡r*u, Kaagiri, Kisoago, Progu, Roliaseri, Loita, Ketoayoge,

Purta, Loidogelani, Mcobæu, ad Retisorgo.

Perüapr the fiært titenry desccípiors of the laadrcape of tûe Ngmg Hillr il tûe ü¡* thi¡d sf this

ceúüt 8€ ofeæd by Kser Bli¡e¡, ¿ Da¡isû çrita a¡¡d dåor of tüe ûtohiogr4tt Out of

Åûie¡ She lived i¡ ctose ¡crfunity to the hills fmn l9l4 to f 931. Tte folloring qocrrrioo gives a

supeó inage dthe land doriqgtåisperiod:

Fron tte Ngong llills you tave a unique view, you see to the
soutb tåe va* plai.os of the grer,t game-cou!¡ry thsl $r€Êcåes alt
the wa¡ ø Kilinarjam; to the east ¡rd ¡otth the part-life
couury of the foct-bills nith the foæs beli¡d tåem, a¡d the
¡¡d¡løing la¡d of tûe lfik¡yo Reserve, which e$€¡ds to
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Mouu Keoya a huodrtd miles eway - a mosaic d little quare
maize-fields, baraaa€rover s.od grassla¡d, with frere a¡d there
the blue smoke fipm a aative village , a small clu*er of peated
mole-c-a,gs. But towa¡ds the west, deep dorn, lies tñe dry,
moo¡-life landscape of the Africa¡ loç c{û!¡ry, Tûe b'roçÂ
desert is irægdady dmed rith little ma¡ts of tûe thor¡bushes ,

the wiadiag riva{eds are drawa up nith øooled dartgreen
frils; tiose are the çoods oî the nigt'ty, wide bradhing
rninrqß¡t¡E€Ë, riththocnlite sgites; thecarfusgrowstae, an-d

tere is the home of tie girafre riad the rftiao.

Tte hill*¡unrt itself, wúea you get i$o ít , is tref,erdsusly
bþ, picææsque a¡d mt*erisss; vsríed rítü loag v¡llep,
üictes, greea slopes, aad rocþ crags. Hþh q, uader one of
the peats tåerc is evm a bamboogrve. Túere aæ springs aad
ve[si¡tfe friüc Ibave canped up here bytten.

Ia my dry , tåe bdalo, tbe ela¡d a¡d tte ¡hi¡o lived i¡ the
Ngong Hills; the very old N*ives renembeled a time çûe¡
lhse wefe eleobaos tüere. a¡d I ç¡s sorn' the the whole
Ngorg Mountda was aot eacloæd i¡ the Gráe R eserve, Onty
a snall part of it vas G¡me Resave, e¡d tûe beacot ot the
southern peat ma¡ted the boundary of it, lilhet tåe colony
¡msoers a¡d Nairobi. the caoit¿I. srurs i¡to a bis ciw. t¡e
lfgoig Hills nigtthn¡e madeina¡ãHessgane patËfæft. Bur
doriry ny last yean ia Africa mary young Nairobi shop-people
rrlr out i¡to tlhe hills on Sundays, oa tb¿tr ncÍ${rales, s¡d
shcÊ d åsythirg they saw, and I believe the the bþ gane rill
ûsve wa¡der€d sray fmm the hills, tlmugh the tåan+hictea
and the *onygrooad fa¡tter south.

Up on tüe very ridge glf ths hills a¡d on the four peats
tåemselves it was easy to welk: tåe grass wâ¡¡ sûoí as o¡ a
lawa, rith tÍe grry *one ia places breatiag tårougt tåe sward.
Alorg tåe ridge, up a¡d dow¡ tüe ridge, líte a gecle
sritchbact, there ra¡r a ru¡flm gane-pa.h. Oaemomi4, æthe
same time thc I was canped ia the tills, I came up üere atrd
walked aloog the peh, aad I fou¡d o¡ it freså fects aad dung
of aherd of ela¡d, The bþ peaceful ¡¡i'nals mu* ûare been rp
oa the rídge æ sumise, waltiry in a long ruw, rad you caalot
imagiae thc they had come for any cther reasoa than jus to
loot, deep down on bat sides at tte lerd belor, "(Blirea)

2.2.¡l- 19i10 to tle Prcrert

Durirg this pedod tåe rumber: of Kikuyu people in tåe Ngong area begar ø xpand. This w¡s i¡
part due lo squa[¡lg by Kikuyu as well as iattrmaniage witå Maasai men. Bride paymeat to tåe

Kituyu families nas oftetr in tåe form of la¡d. I¡ additiou, p€rnission to cdli\¡at€ ças

occasionally given by iadividual Maasai. The Coloaial Sec¡et¿ry, H.M. Moore, refmiag ø the

l¡¡d ConmissionRepo<tof 1933, *ated;
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'2. Erperieace ûas shsw¡ tt* ir i¡ inposible ro keep the
Kikut' out of the Maasai Resen¡e, eveß If it is desirabte'to do
so, and I am only coacerned rith the r€gdarizi¡g of tåeir
ocsqpaffy of t[ose parts of tåe r:serve i.æo which ihey áale
peaaraed,

3. Seeias 662 mfers to tte secarious ¡¡ùore of their ttror€.
Kituyu living æ Ngoag by a fegal fictioa are on Fae* Squmer
Agæenens. I am practically catain thæ these agreemeos are
ís\¡alid, brt pñvided tûc sone cubsitut€ ca¡ be dev¡sed fa
tüen, it is in everybody's adrrsage thu tåe Kituyu shsuld
æm¡i¡ tåere. I¡ refaeoce to changes ia the Lrad Cdaoíssion
Repøt. Temre, le&sea¡e$erc............ ¡ gædly dsubt if the
Maasaí wif apprecice the ¡tæons fm rny change, but they of
coone shsuld be told. Tûey rre dmoc certrin to objee æ aay
cåange, and I rould again *res the necesity fa oveniding
powers. " (Moore, 1933)

By 1937the Disrict Olficer atNgotg, summarizing tûe Ofücetin Charge, Maas¡i, wrote:

"........,altho' inerpeaaraio¡ was rccmmended by the La¡d
Cmnission Repai, the Ki.kuyo inmigruion has iícreased so
rAidly, beiag subject to ¡o effecrive co rol tûc Ngoag, an
areahighly prized by tte Maasai but vrcced oa ¡ccout ofEa$
Coas Fever was i¡ danger of beconirg a Kituyo senlemenr,

Tte Maasai çere snr¡ous to use tåe Ngong arca, tûeir only fear
vas thc Ea$ Co€$ Fever would hill off tbeir goct. They
wo¡ld mate beüer ¡se of the la¡d ia Ngolg thea rhe Kikuyu,
a¡d moæover ttey vere the rishdd owners sf the latrd,"
(DisrictOfficær,lf37)

In tûe same year túe District Offrcer presened aplaa forthe developnert ofthe Ngotrg Area by the

Ma¡sai i¡ whict he *aæs " Nor¡ thd the Kituyu have beea ejeaed fron tûe Ngorg aæa,.."

@isrict Officer, 193?) In the plan he ouliaed possihilitíes for miyed farníng, dairyiry aûd

raaching. He soggesed tûe den¡rcatio¡ of sn¡ll åoldings d qpmrinatelytweæy acres altåough

he ¡ces tüc ifthe area would allor larger holdi.ogs tûeathe size sûoutd b e i¡c¡eased. Tte divisio¡

of tûe åoldiags were to be as follows:

Graziag,,...,,,,, 15aæs
Cbops. .. . , . .. . ... ,,. ,4 aoes
Hooegead...l2ac¡e
Tæes.,,,.,,..... l/2acre
, . . , .. ,,,... .It is sugge*ed thæ the fift¡e¡ acæs d grazirg be
planted wfth Rnodes gras or Pa¡palin , this would snpport ûve
csws. Tte area vould be paddocted,wule seed being plaoed
aloog the lines of divisioa aad bush being used as feacig e¡til
sscå time as tte vü,le fllw la¡se eroush æ sûoîüt Doles or
Fke. L{¿r these wslË poles iould Ëe usøuila tuitCing
ç¡gûthinni lg beuame necfos¡ry.
......... On the four acres for cultiva¡ion, fodda oops, maize,
potsoes etc. could begrown" (Jotoson 1937)
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The plaa also included the eacouragemed ofdsiÐ¡irg atrd tûe p,ro'visíon offacili¡¡ss for íri I king atrd

tåe cr:ring and sorage of hides. Canle dips and feacing ner€ âßoto be co!$¡l¡ct€d. Irfu iûteresing

to ¡de tte iûpùt to this plan by tte AgriculFral OfIicef c Ngoag. Ä copy of his memo ø the

Di,srict Oficer i¡ i¡cloded in tte Appeadir, Had rhe rccoøme¡datio¡s wåicb te pur forth,

iacluding rcenåed prcection mersores, fodder proóuctioa, small d¡n eongr¡cio¡, fírepood

plots, cocrolled g!åzí¡g efo., beea inplernented, the Ngoqg Hílls oþût have had a brþûær

tisry. Very few of tte reco¡me¡dæio¡s were ever r€alized, due ia large measure æ alact of rry
inpu by tüe iadþerous peoples. Ihis insensiriviry nd rirhsstrdi¡g , ir is ncreworthy thæ maay of

tbe ¡roblems and possible soluioas facing the Ngong llills today were recognized fifty yean ago,

A brief descripioa of tüe veget*ion oa the hills vas fou¡d in a 1937 governneÍ¡ merio oû East

Ooas Feva:

" Tte ftills theaselves do nct supporr s lüge peraa.aent
populatioa bu a¡e used for grazing by the local åeds. Frum
abou ¿ mile oÉside tte Boma alolg tûe old Kajiado Road rbe
lorer dopes are densely bushed for e dissrce d some üve
miles while tùe gllies ronnirg dorn fmm the upper p€rts ar€
also busbed aad in nany places sopport tr€es.' (Agúcultûral
Offica, 1937)

Tåe æcognitioa of the obvious poblems coatiaued, øgether, it a¡perrs, rith a lact of any real

success in dealing with tåem. Bah the Dist¡ict âtrd Pmvincial Agriculwraf Officers çrite i¡ 1951:

" Atthctugh advíce ¡¡d warniag and i¡sn¡ctio¡s hsve bee¡
given at frequeø Ba¡aza, little mao ¡dice is beiag tatea. I
fou¡d several new sh¡mbas opeaed up, all oa *eep dopes
where gnzing is ûcelled......Tåe speed of the or plougûirg
grecly. erceeds the abilíty of odinary hand labourto dig and
maimai¡ tenaces c ø enploy ss¡i$adtry culEral netåods.
Fir* class grazing is rAidly beiqg los rad I feel tba a systen
orf mining the laad by absecee ¡¡d dfre¡ oç¡er¡ is grrahslty
bec¿ûi¡g a meÃsce çhicÍ must be *ooæd. " @*rict
furicdúeOfficer,l95t)

"As you laow I was serioosly pertuted e the vrs i¡otase i¡
ssltivdio¡ oa tfre dopes of tåe Ngorg Hi11s....,....e large
ponioa of these pmbably had ao rigtt to cultivd€, " (Pfovhúl
Agrícultural Ofücer, I 95 I )

Measrtile tte poblen of Kifq. i";. a¡e¡ c¡ti¡¡ued. Tteæ ¡re rdere¡ces ia govmneot

ûenos to a la¡ge Kikuyu/Maasi bmle i¡ the $ea i¡ 1947 but¡o deails oa tüe subject Eeûe fouûd.

Tåe government seened to bave had corfliæilg poticy oa the Kikuyo issue. I¡ 1947 the Di*¡ie
Conmissio¡er of Kiambu removed all Kiku-/o fron Kibiko a¡d seyeral of ¡åese vere resenled i¡
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Ngoqg rher€ they refe reqBfed f6 tte culttvdlon ol lafge sùanbas. TUs ts to conrîast ùo t[e
policy of a "cloæd dis¡ict" wüich was reiterued i¡ 1949 in rhe folloning memo:

" Tûe mane¡ of illegal infiltrcion of Kikup was discqsed â¡d
it wæ agaia *tessed that ao Kitu¡r, or oiåer aliea, is alloçed
to seüle i¡ the æserve wirhuo¡ ¡he pernisioa of tte Local
Native Cou¡cil, a¡d ¡[st flrimmsdistereport sûould be made íf
¡ûeæ w¡s ary sro! persoa. ......the ¡acice d i¡diúdlsl
Maasai giyílg p€rßicsio¡ nus sop. " (lÈsric Oúicær, Ngong,
r949)

I¡ cosvers¡tiø çith local Maasai elden it becane rpparet thæ tåe sinaio¡ ritå the Kituyu ças ¡
cyclic one begiming rith illegal quaing a¡d tåoæ wåo received la¡d for bride payneût. Ma^ny

Kitryu nene mbsequecly ejected fron tûe a¡?a oûty to rËturlin greder ¡¡mhes. Tûe fiñel cycle

seeos to have begun around 1957 çåe¡ la¡d deoa¡pa¡ioa ga¡ted i¡ the a¡ea- Dmarcalioa ças

aæeleñr,d dtø iadepeldeace i¡ 1963. Land nas di$¡ibú€d mos,ly to Maasai aad many of the

Kikuyu weîe forced out c thc time. Howerver, çitü denarc*ioa a¡d title deeds cane tåe rigtt ø
sell, ¡¡d si¡ce tha¡time many peo¡le have sold theirla¡d. Mo* of the seu.lenent i¡ the areahas beetr

in the pas rweaty years.

Tte eaE úde sf the Ngøg Hills is now pædoninaatly Kituyo, albeit nith naly ¡enar ning Maasai,

Meay of those vho bought e received la¡d si¡ce demsrcstioû hsve rubdivided ít, rad the *verage

holdiry ís aow abost seve¡ acres with nknost the eûire eas slopes (excludiry the Forest Rerave)

devoted to crltiv*io¡. A¡ a+ of P¡¡liame[t r€$rict€d subdivisio¡ size ø a mi¡i mnm sf lws aqrs.

However, appro:rin*ely 235 of the fa¡ms on the eagern dopes are les tta¡ two acres. Latrd

dema¡ccior in the Rift Valley pctio¡ of the sb¡dy sre¡ was conpl*ed by 1980 and most l&d
tolders Íave title deeds for tûeir la¡d rhich raages from lm þ 3m aqrs e¡d the people ûave

adqped a sedenary life*yle. The traditioaal Maasai ra¡ dlife is qyeri! ¡åe Ngoag Hills.

IllEaI occupeioa d la¡d c¡a¡i¡ued tbñugtout tûe hill¡ dter densæcioo- Oa rhe 1978 aedal

phot¡graph)', bt¡ildirys aad cleriry are scrnered thougho!¡ the lpf€r dopes end are present evea

on tte ridge top. Seriou fore* clearing occuned and the ev¡de¡ce d ttis ¡aivity is $if Fes€û i¡
the form of pioaee aad i¡vader species, l{isely, the Governme¡t of Ketya, rccogliziry the

þdrologic inpctaace d the Ngoag llills , declared the prese$ füelt reserve , gazetted forest la¡d ,

under poclamarion order l.lunber 90 i¡ 19E5, Thoæ rcsiding i¡tûe forcs weæ æmoved. Incl¡ded

ia the origind concç of the foæ* reserve was the idea d resaliry ttce laadles people rûo tad

bee¡ i¡ rhe foæs, along a 400 met€r strip on the inside d the æseive boundary. Howerver, this

proposal net nith mray poôlems a¡d was witådrswl by the govemnenl, I¡ the me¡atime

hoçever, several families moved i¡to the bouadary laad, wåerr theyrtmain to this day.
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The hísory ofthe Ngong Hills las bee¡ one of ce¡ruries ofrelaive quilibrium followed by steady

a¡d rcle¡tless decli¡e i¡ the face of errer¡al a¡d i¡ternal åuna¡ F€ssures. Perhqs the no* *rikiag
feæure qf the e¡vi¡o¡memal degrad*ioa of the area has beea tûe sriftnes with which it ûas

occuned. It has, d¡er all, bee¡ les tha¡ rhi¡ty ye8rr si¡ce most plGs ner|e denarcd€d. It can oaly

be [oped thæ this ¿g¡lins will soos be artesed a¡d reveßed, Frnid¡C a sable pladocm fr the

fuEre.
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tt t:t¡tir .rlÎ;Y

The Ngong Hills are one of tùe mos domina¡t ¡¡p6g¡sphic feaÞ¡r€s of the Naìrobi area, rising to

an elevation of 2461 nars (8074 feet). They lie about tre!ûy kilom€ærs southwe* of tûe city

6¿¡¡¡¿, im m¿{i¡¡ely ø tåe soutå of tbe Keayaa hþhlands (æe location mç). The hills forn an

inprcssive aryoneric ridge, appærio*ely teineen tilomet€rs lotrg and five lilomet€rs wide.

They are riented slþhtly to tùe we* of ¡orth and sit agride a major scarp on tûe ear¡ra shoulder

of tåe Crrqory Rifi Valley. They rErrseat tåe eroded æn¡a¡¡s of a forma volca¡o, or srilg of

wleaoes, thatpæviously measuæd orær elerænkiloma€n i¡dianeter.

Very linle detailed geological rort has been canied out specifícally in the Ngong llills, bu the

nøe geaeral area has rrceived a¡tention The fir* to give an account of the geology of the easern

rift valley was the 6erna¡ E. Suess who desqibed it folloring his trip to the area in l8ct2. The

¡ow famous accou¡ts of J, W, Gregory, dter wtom the Cregory Rift Vatle¡ i¡ ¡¡med, were

published dter his safaris of 1893 a¡d 1919, He me¡¡ions the basic Ngoag lcaa fümatio¡s in his

190 publication. He pubtished several papers ontbe geology of the Rifl Valley.

The geologists E.E. lYalta (19ü3), G.L. Collie(1912), and Kridel (1925) also made mearion of

tûe geology of the Naimbi arra folloriry trips to the region Bailley lVillis nade I sdy of the

Cregory Rift Valley in l%6. N. L, Bowe¡ sdied fiae graiaed lav¡s fron tûe Nairobí are¿ a¡d

used tûese to íIlu$ræe his wort "Perolqgy's Residue Sysen" (f 936)

H.L. Sites (1939) nade daailed swvgn of the uadergrouad vder ¡eso¡rc¿s of the Nairoôi a¡e¿

dming his wort rith the public wats depsrtneû, Tfris rort necessarily nfened to the geology

d tte ¡¡ra rith some refereace to Ngong llows, This çort r¡s f¡¡tûer ¡drsed aad added to þ
E.L. GevaÊts fu the gublic*ions of the ni¡is¡y of Worb ilt 1969 (qÉa¡ed ia 1970). Willian

Pufrey(1948) examined soûe deposits of Ngong and Jo¡be¡t included Ngong deposits ín tis
rqport on building muerials. F.J. Me¡heso{1966) worted ia tûe sochet¡ e¡d of the a¡ta nhile

gepæirg the geologicalreportforKrjiado.

Othermoæ gmeral çor*s or Ríft v¡ll"y rot.*i* iortode t[æ of l,iyanwero (1983).

Tte most detailed vort i¡ tåe a¡ea to dee úas bee¡ thæ of E. P. Saggenoa, ( f 971) the forna chief

geologist of Kery* This í¡cluded a¡ €crt€¡sive r€port as well as mappiqg * l: 125@0. ïbe wort
(nith túe uception of the map) remaiasupublished howeva.
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The topograpþ of the Ngoag Hills rellects the aÐ¡m.Eetricsl ldur€ of the overall la¡dfqm. The

hills ¡sfressÂt tås aoded ¡tn¡ans of a fcmer voløno, or *riag of volcaaoes, thd pñvioudy

measured over eleven kilomeen i¡ diameÍ€r. Tåe volca.üo rrs bßect€d by a oajor mtth - souå

treoding faolt and the wegern [alf was dow[tû¡rwa seyeml tåoosa¡d m€Ê€n ¡od ¡ow lies bere*,h

tåe floor of the Rif¡ Valle¡' buied uader subsqueo Limuro t¡pe lma flows. Ihis dowl thrsws

sectio¡ has beea subject to repeced fæltiry æ e result of æþeaæim of moyeûeú! along tle
previous fadts. The seep, boulder Erew¡ vest€rû dopes have aa everage grade of over 25

degrees and are ín narked co¡tû¡st to the moderate slopes of the ea*rn fla¡k çhich $eep€¡

tswards the sunmit. The eastern portion is thought to æpr€seú the øþiaal undefocned lava

surface that ûas beetr subsequeúly altered by warer erosioa ( ao les than fourteea ributaryvallrys

nay be counred). This sugge$s that tbe volca¡o had ¡chieved a coosiderable heþåt (mucå higher

than ít's present elevation) beforc túe pesently rwealed lavas were laid down. The conver ridges

aad tributar¡ wlleys are noderarely lopi.og nith occasio¡al *eep sections. (See Slope and Relief

Maps)

3.1.3. S¡rar¡t of Geoloty

It ís geaerally accepted thc tåe geologic hicory of the a¡ea h¡s bee¡ domi¡ated by riftiag and

wlca¡isn associced with æcto¡ic moveme¡ts. In fact much of the landscape of Eas Ærica has

bee¡ tte result ofthe processes d frultiry and volcanic aaivity (l lyamveru l9E3). The forno.ioa

of the Ngong llills in particolar is best üßdersood i¡ the cort€rt of the overall q¡s€m of which

thry are a part, namely the E** AfrictnRift Sy$en.

Tûe Africa¡rift sy*en st¡gches fmm the Afar depession in aorttern Erhiopiato the mou¡h d the

ZÅfrheú Rive¡ i¡ Mozambique wit! a tctal lengtt of 5600 tilonaets. The Rift cts¿eû is a

depæsed a¡d fslted zo¡e n¡¡¡¡i¡g acros the Africaa co¡tinea¡ aad is very pronhe¡t i¡ sone

a¡€æ. Co¡si$entrith the tûeory of plce tectonics, it is a¡ arcs dertcnsion a¡d cmg¿l
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irs¡bitity. Gradually, tåe latrd o¡ rhe ea$€rn dde of the rlft ls movLûg easfieaflls swsy frcm the

mass to the we$. The laÂd msss of Africa is splieiag apart along rhe Rift systen a¡d volcaaic r¡ct
from belor (oflen basalúc) issues fonh to fíf the resdt trt void. This is pæciæly what has

occuffed h tte fomaion of the Ngong ce¡ral volca¡o çfrich is æsociged pith the eastern rim of

the fsult zo¡e. It's several owpouirgs of lava wert both peceded a¡d followed by æctonic

movemeûs. Withthe excçioa of tûe Ngoag volcrno and it's associced satelliæs of Ol es¡yeti a¡d

l,{gorui no aåer veats i¡ ¡[ç i mmsdide vícinity have bem found a iderred a¡d ít is tåought tåæ

the najority d tbe lsva h the N¡i¡obi aæa d the Rift åas bee¡ derived fron ûssure t¡1es of

ercpioa.

Studydthefracuezone of theRíftí¡dicoesth*theNgoirohifælra¡d the¡orth -south Kedøg

fælt are the two majr fmlt liaes. These have helped form the *eep valled, inpressive fecures of

the Ngong llílls. Tüe geological fri*ory of this aæa of the Rift cy$€n h$ be€f, of ûoflnal fmlti ng

a¡d subside¡ce with local titti.og of snall bloc&s. Tåese hsve oft¿¡ bee¡ accompanied by

sub-parallel faults. Saggenon (1971) noed tüe folloring thte periods of fælting occufütrg i¡the

Nai¡obi area oftåe Rift slgem:

" l. Majm faÍs fcned before out pourings of volca¡ic rocls whe¡ the geaerally aorth -

south fractuæ pafernçæ eg¡blisled.

2. Grid fa¡lts formed i¡ the nid Pleisocene d tåe cl6e of the main volcaaic episode.

3 . Cms fauls and minor f¡ults tb* h¡re affe.t€d åll otüer $n¡rû¡res. "

l{hen tåe Ngong rolcaÁo $bsided i.o¡o tåe Rift it appers tùat tùe no* elevaæd part of the area

was asociaæd witå tåe large* single displactneat. Tbe cauæ of tlis great subsidence was due

botb to tåe accuo¡latio¡ of ertnrded mat€rial o¡ tte su¡{ace, as well as tåe gr¡cu¡ral weat¡ess i.n

tåe deep zoae of coatiauous tr¡sio¡" H,L. Sikes ( 192ó) describes tie í¡bsidence as follows;

". . . . . the former hþhlands conprisirg the major centæs of dispersion of tùe gmup II saies (Ngorg

Basic Seriæ) were down tåmwn aloag tåe Ngolg nain fault and tùe Ngong cros fault, forniry a

basin i¡to which tåe l¡vras of the fsutü gmup subsqueoly llored fmm tte ¡mhward. It is clear

thæ tåe formation of rhe basi¡ occuned ia tåe regioa wheæ tåe ruløaic ejua of tåe secoad gmup

of wlcanism was acrumulaæd at it's g¡næte* thictness - aamely or¡er tüe vents which garæ riæ to

iL....... "

Deqpite tbe fec thæ thi¡ is a d*ed descripioa aad roc& series ¡åoes ûrve chaaged, l*er ætûots

rypear ia ryreemeat with it's sob$sûc€ (Csvaerts 1970, Saggerson 1971) ,
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Alt¡ough tbe topograpry cf üe hr I ls lûdlca:t€s the focus ol t¡e ercpttons Fas along a nortb - soutù

line, ít is very diffrcult to deternitre whether túe several peats that forn tûe horizoa today weæ in
fact volca¡ic ceo¡es, or if theæ w¿s bu! o¡e mæsíve centre ald the undut*íng rídge line is the

rcsult of subsequed erosio¡. Tûe actoal volca¡ic veÍt has tro¿ beetr loceed but detåiled nappilg

of ' the stratífred lavas, toffs, and agglomeraæs ritû pyroclasic ejeaaoata predômiñ¡ri ng in Îåe

nesernface may reveal the recessary evideace"(Sil.æ, 1939) Oae venr iasbeen codirned; thg of

a "mi¡ot eropíve cenne æ Ka¡dizi where ult¡abasic levas" (Saggenoa,1971) brve e¡ited the

Ngoroi veo, Ma.ry flows teve issued fmn tûe Ngoag volca¡o a¡d ca¡ be recoglized wtere they

ûave øeced spurs oa tùe easæra aspect of the mou¡tai¡, The ste? westem side is deeply disseaed

a¡d grewanith saee aad boulden nrtiry i¡dividu¡I ba¡ds difücult !o see.

Tbe rise to tûe rit, as the sûoulder of the valle¡r is ap¡roacÍed fiw tÍe ea,st, is due lot ooly to tûe

¡ccumulatio¡ of volca¡ic rpck fmm ¡umeruus empioos aloqg the edge of tte Ð/s€û, bü slso, to

tÍe upliftfug and doniry of the earth's ssrfsc€ ttæ took place píor to the cþinal fæltiry. The

ce¡t¡al volca¡o of Ngong aupæd in associatio¡ wíth tbe fornæioa of the Gregory Rífr valley. The

volcaaic rocts begaa accunul*fug i¡ mid-Mioce¡e times a¡d comi¡ued igo É lea$ the ûpper

Pleistocene. (Saggenon l97l) Subsqueø to the n*ia paiod of volcanic activity, sroag nornal

f¡¡[ting occuned resulting i¡ the dissectío¡ and dow¡ thrust¡¡g of the we$ern poniol of the

volca¡o a¡d it's bur¡ing by Linun tracbpic lavas æ previoosly described. Subæquenfy tfís too

ças fsulæd resulting i¡ the formcio¡ of grabers to the we$ a¡d e¡^g of the maia ridge (see

section). Ttese truughs werc formed beween aear parallel faults. The sectioos show relatively

small scale grabeas while the Gregory Rift Valley írself erftibius t¡aical graben form oa e grand

scale.

1_ t -{- D¿trilr aî C'pnlos¡

The rocts d the Ngong aæa consi* núIy of levas rad p¡mcla,*ics of Plioceae rge vhicû ûave

been l¡id dow¡ over al eroded and slightly û¡dul¡ting cy$en of øysalliae bæenec rocls. Tâe

composition d this Pæcanbria¡ fou¡datio¡ of largely schists a¡d gaeisses fmm nithin the

Mozambique belt, i¡úicûes thd thet weæ netamaphosed by eath movemerÈriryolyi¡g foldi¡g,

pobably nue tù¡¡ JSQ milli6 years ago. It is believed the they rere maialy sediments tå¡t

metamorphosed m their preseat conditio¡ due to the conbi¡ed forces of ice¡se ùeat and pressure

aswell as the idrusioa of granitic material.

R octs of a simi l a¡' nøure forn the crtsr¿lli¡e basemeø sy*em coveriry much of eastcrn Kerya.

Boæholes i¡ the aÊa i¡dicÍ€ tûat tåe süface of this material ças unúulatiag aod had beea subject

to erosioa priø ø it's burial by lat€r depositions. These cry*alline rncks ¡¡e raæly erposed,

particularly in tåe Ngong area wiere they are below hundreds of meters of lava" Howeva they
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have beea fou¡d in some of the lsvas extn¡ded frþû the Ngong volcaoo and now erposed in the

Olohia srea. These contain fragmen¡s of horablende aad quartz feldspar goeises and indicate that

the ancient metamøphic rocks were "p€tretra¡€d at depth duri¡g the formatio¡ of tûe Ngo4g

wnt. "(Saggenon l97l). No otåer lavas i¡ the a¡ea have bee¡ fou¡d ø contaia fragmeats of
pæcanbrian rock of sr¡ch size as fouad ia the Ngoag agglo¡nerat€s,

Betrveentte latepe4anb¡iå¡ aldTertiarytimesthegeologicakecord for ceo¡ral Kenyais lackiog

ritå tåe ercepioa that follovilg tåe foldiag and neamorphism of tåe basened systen, tåe a¡ea

wæ zubjeaed to various emsion cyoles th* resulted i¡ the formuion of a peneplain. The hisory of

deposition duri.og this perio¿ ¡ss been lost a¡d it is not uo¡il the Pliocele tûæ a clear rtco(d

emerges. It was at tåe bqimiag of tbis period tûat tåe deposits of A¡åi q¡fis and lacus¡i¡e

sedime¡¡s were laid down. Tbese çço t¡ryes of materials, althongh of a wry diÍfereo ¡aq¡re, were

grouped tog€{her by Shackelæa( 195) aad subsequenr æhola¡r have mai¡tai¡ed this olasification

(Saggenon 1971). This is pobably becauæ tåe e$ent of the iatert edding of the lacus¡¡.ûe maærial

and the p¡nocla*.ic and u¡ffs is u¡tnowa as borehole evidence i¡ tùe arr¿ is iacomplete.

Volca¡ic activity bqan to play a major mle i¡ tåe ¡¡ea sating witå the outpouri.ogs of Kapiti

phoaoliæ onto the already eroded peneplain ia tùe late Miocene. These deposits abu the l,¡gong

a¡ea bu! do not exte¡d over it. In tåe early Plioceae Mbagatåi phonolitic rrach¡es, miginating in
tåe Ngorg volca¡o, c¡rææd tåe Athi u¡ffs a¡d lacustriæ deposits. The thictnes of the llows

(t¡ere appear 0o have bee¡ two or thæe) wries, rith tùe mari¡um accuo.oulations occuniag

æar€st tåe source on the shoulder of tùe Rift. This lav¡ wæ tlryically browa or grtenish browa to

pinkish bmwn It often erhibits sriting feldspar laths se ia a grey browa natrir, The outwa¡d

flows were of a relatively u¡iform thicttes a¡d boreholes i¡ the Ka¡e¡ - La¡gatE area sûow

thick¡esses of tåis nærial ranging fron 25&400 feet.. The easf€rn ert€¡t (¡ear Kabae) is narted

by erosion scarps.

Aftaeach period of volønic aeivitythere followed apaiod of ¡eldíve docmaacy dori4g which the

pessore built, fidng laer enrptions. Tte subsequeat deposits rre to var¡ilg degrees ioasrøilied
wíth weathered p¡r,oclasics. The majoity of all the Ngoag enrptions occmed i¡ the late C*i¡ozoic

period over a ftr*io¡ of about 12 000 000 yean.

Kandizi phoaoliæs of a da¡t blue to black colour overlie tle Mbagarhi ptonoliric t¡achyt¿s. These

grobably also had their origin in the Ngong vear. Tåey focmed a lcva rymn around the nort[ern

and e¡sera fla¡ls of tåe volca¡o, Tfris flow exteaded a¡ross tåe Kaæ¡ aæa whete it is frnally

hidden be¡ea.h subsquerr flows of Naimbi phonolite of difiered origi.û.

The Ngong basalts w[ich were laíd down overthe Ka¡dizi phoaofites have bee¡ differenti*ed into

upper and lowa bæals by Gevaerts(!970) although he admits the¡t is ¡o hard evideace to support
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t¡ts a¡d t¡e prese¡ce of t¡e older lower basalts ts oaly tafened. Saggeßotr (1971), hoì?ever, ¡ss

mapped tåe Ngo¡g volcanícs in amor€ detailed fashion. He s*es tåat the oldes Ngong lavas are

probably thoæ eacountered i¡ boreholes i¡ tüe Karen - Laagata areawhae they have bee¡ not€d

bçwee¡ Nai¡obi trachpe and Kandezi phonolite. I¡ terns of aposed laus fou¡d a Ngoroi,

however, tte basic lavas cleffly ova{y beh tbe Mbagehi phoaolitic tracfrF¡ aûd the Kandizi

phoaolite. I*er f,ows fmm tûe nair Ngong veo(s) cover tte lloor of t[e Kaadizi valley a¡d ¡each

Ngmci. The €mÊû of the Ngong lava apron has been clealy shown by boæhole i¡formation

l{hile tto¡sa¡ds dfeet oflar¡a ûcve accumulued o¡ tåe shoolder of the Rift the tåictnes úops to

67 neten @20 fee) æ Mbagathi Spitrgs and to 20 meters (66 feet) É west l,rngdå" The l¡v¡ ças

albseatiñ mediately eå$of tftispoim.

The Ngong lavas aæ typically dense blueólact æ blsct rith yellow am¡gdaloid¡l varieties io the

¡ochwegern flows. Tüey forn a group of l*vas whic[ range fmm ult¡abasic to basic atrd coúsist

of túe following types tb* aæ lised ir *reigrep[ic ader (Saggenoa 1971):

l. Basarites, tephites, gla.ûtit€s, a¡d tarabuscites (Lamwia, Wirelesssaioa)

2. Basanites (ea*ern slopes)

3. Tepbrites (Ololua aad Ol Keri)

4, Basanites (Ol Keri)

5. Ta¡¡busctites, melaaepheliritesaad adar*riæs(Ngoroi)

Tbe we*ern do¡es below Kipuri are foened of tephrite overtaia by basmíæs bu their loc¡rio¡ i¡
tûe geological sequeace is inpe ciæ. The foregoiry naia roct types are d variable nateup and

nage " fron b¡saûíte to aepteliae on tûe oae û¡¡d ¡¡d t€ph¡te to gl¡cites or the

a,ha"(Saggersoa t97l), On wechering no$ form disti¡ctive rccts, a fine exangle d which is

fou¡d ¡ear the Mryadi rosd rhere mela.ûocritic bsså¡¡iæs cootaiaing titrnogite e4¡sals can be

fqrnd.

Basa¡iæs ¡re the mocÊ conmo¡ ¡ocÍs of the Ngong area They forn aæ orly the mo* eastrly

slopes of the volcaao a¡ OI Keri a¡d Kiierian bu also the rpper dopes of the bills. The lavas neæ

bæic, altali¡e a¡d conrai¡ed olivi¡e a¡d a¡e ofte¡ fou¡d i¡teóedded ritû tephrit€s. At Kípr,rí,

rhicü is the mo* ¡øtûern ert€ffio¡ sf the llqws, both a,lanitm s.od melanocraic basa¡ites tave

beeonced. Augitiæs and aepheliaiæ flows are also repæsered.

Detailed napping bas confirmed Ngorci as the siæ of a former volc¡¡ic vent on the southem bank



ofthe Ka¡dizí Riversea¡ the Ka¡dizi $oûe qua¡ries. A¡ki¡t¡it€ (biotite-oüvitre mela¡epheliûit€)

aad ta.onbuschite (feldspar beariry melanephelinite) fornr the small co¡ical hill fou¡d o¡ the site. It

nas from this ve¡t thæ ultrabasic lavas werc enn¡ded o¡to an eroded surfsce. The a¡tsüriæs a¡e

$¡otrgly porptyritic ¡¡d con¡i¡ olivi.ne ia sizes up to I cn. ia lergth which frequecly has aa

oraoge alærcionrim aruuad it composed of alterciøsvar¡iryfron serpetineto ohlorite.

Ta¡¡abuschites, a simila¡ roct, is fo¡nd in tûe lsy¿ floçs to tùe eas of the Magadi road as nell as

o¡ tüe ¡stfr ba¡t d tte Ka¡dizi River. Ttese arr very similar ¡octs to ¡he a¡tr¡ariæs çith the

najc diffaeace being the pæseacc of feldspar, JusÊ to the ea¡Ê d Ngoroi theæ is a deposi¡ of I
particulalynelanocratic ruckcomposed of copious anounts oftiunmgiæ aad oliviaephe¡ocrysts

set ín afine gmined grvuad mass.

Tåe basa¡iæs aæ deose blue black rocts that oft€û coûtsitr pteaocryss of bmrn p)rroxeûe ùp to I

cm. inleagtå set ia a fine grained gmuad mass of augiæ, magn*iæ and nepheli¡e. These mcks are

exnrmely variable and contaia greatcr or lesser anoun¡s of feldspar, biotiæ, a¡alcine, olivi¡e,

chloriæ, serpeatiae and titao augiæ, Specimens tûat contahed wry snall pmpations of nepheliae

were æfened to æ atlaüi¡es.

Almost cocin¡o¡s €xpos¡res d tepbriæs occur along the easera margin of Ngoag fipm tåe

Veterinart $aion i¡ the ¡onh m Kiseria¡ i¡ tte sou,fr. Simils¡ rocts are displayed oa the seep

western scrp. The tephrites a¡€ simils¡ ir charact€r ø the basa¡iæs but do ¡ot co!¡¡iû tûe ñi nerall

olivi¡e. However, tephrite does conain pûenocry*s of range brsw¡ bartevitiæ. The mcts vary

i¡ the amount of feldspe preseot and a¡e les basic rha¡the bas¡niæs,

Only a few dykes hrve been reported i¡ the arca Sites (1939) r€port€d two verticrl dytes,

conposed of Basadte a¡d basa¡itoid, thc were erposed oa the wesera slopes, Saggenon (1971)

also found "thintephitic dykes. .. , ,in the Kaadizi Valley associeedwith the Ngmoi vent. "

In suomary tåe geological hisory of the l.lgong Hills hæ bee¡ dranaic a¡d hæ æsulæd ir
inpressiræ laadforns. Volcanic erupions produced a series of alt¡li¡e lata f,ows ald associued

tuffs which bryan acvumul*iag i¡ mid-Mioct¡e time aad conti¡ued into tåe Plei*oce¡e. This

activity oc¿un€d dori¡g apaiod of fadtirg and cmstal iæabilityi¡ úeríme ofthe fanaio¡ of the

Rift Valley, TÍe rcsulting fcneíons, nodifïed by various Foc.€ss$, aæ ron aüecing tûe líves of

the people natiag use of tbe la¡d. The fenitiry, draiaage, stability aad ultince produaiviry of the

la¡d has æ it's fundaneo¡I bgsis , geological goceses set io notio¡ millions of yean ago. It is

this violent prucess of rifting a¡d o!¡pouri¡g of lava that åas givea the Nairpbi area it's most

pominenfeæore.
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7, '' III.IIf ATE

The climate of tte Ngong Hills must be co¡side¡ed i.o the context of the more general weather

patterns existiag i¡ East Africa as a whole. Tûerefore, this section will fi¡st erami¡e the geûeral

meæorological coûdirio¡s pævaleû t¡¡oughout Ke¡ya, a¡d will tìetr look al the more specific

conditior$ of tåe Kenyan Highlaods. Finally, the da¿iled meso and mic¡oclinaric pa¡terns of the

Ngorg Hills tåemselves will be discussed.

The importance of a thorough climatological uderstardi.og ol an a¡ea co¡sidered for landscape

plaoniog, ca.ntrot be oveñrt¿æd. This is particularly tn:e in the hþblands of Keaya wherre weather

pat¡€trls are ertremely va¡iable, often withi¡ very short distatrces. Wi¡ds, rai¡fall ( timi¡g,
quanrity, iû¡€¡sity, variarioa), and æmperaturrs are dependent to a large degree oa elevation,

aspect, topography aad vegetadve cover.

a, ', I Sarrn¡rl Wa¡tfter Þ¡itp¡rr nf Íi¡<t Âf¡i r:r

Findt*er ( 19?3) has ¡oted that the sessoral çeather paæems end general armospheric circulatio¡ i¡
East Africa " is aot completely ulderstood " and that generalizatio¡s can be misleadíng, as the

effects of local modifiersmaybe dramâtic. Howevm, such geaeralizatiotrs a¡e trecessary to provide

a overall uûdeñt¿trdi¡g of the conditioas.

The trade rri¡d systems from both hemispheres cotrverge on tåe equatorial trough. Low level

vi¡ds move towards this trough and produce sþnificaat upward movenertr whict itr turn leads to

coÍder¡sation, cloudi¡ess and preoipitation. This inærtropical coavergetrce zone lies close to the

"overheqd position of the sun" (Findl*er,1973). This zone determi¡es the rainy seasons by it's

a¡¡ual moveme¡ts which follow the ¡un between the tropics (with a lag ti m s 61 ab..t five reeks).

r{ltüough ascent in this zoae gelerally leads to precipit¿¡ios or cloudi¡ess, Cochene (1973) nriæs

" Although the intertrogical cotrverEetrce zone appear'!¡ to determiae the rainy seasons by it's aonual

moveme!¡, it must ¡ot be thought of as a movi.og beh of rai¡ but rather as a moving zo¡e withi¡

which, or i¡the viciaity of , some of the mechanismswhich produce rain operate more effectively".

The receø rainfailures in Kenyaurlderli-ûe úis st$emerü.

The convergeace zone follows the path of the sun and lies appnrimately above the trogics at the

solstices, while it is above tåe equator at úe equhores. As rai¡ is associated Pith the ço¡vergence

zone, tåere are geaerally two such seaso¡s ¡ear tåe equcor (as the trougt passes it twice a year),

while there ís o¡ly otre a! the trûgics. Generally speakiag, rai-ofalls are at ¿ maximum whenthe area

is closes! to the convergetrce zotre, and at aminimum when at the furthest distãlce. Ttis simplistic



explanâtio¡is, ofcourse, greatly modified bylocal conditiois ie. altitude, and geographicfeatures.

Fi¡dtater( 1973) ¡otes thæ themeridional otie¡¡a¡ion ofthe east Africa¡coastlíae and hþhland areas

has given rise to winds thæ are moæ meridionally oriented ghan rost other equatoríal a¡eas. Tbís

has caused some distortio¡ of the convergence zore resulti.qg ia areas of divergence or e¡hanced

corverge¡ce. This dinortio¡ ûas bee¡ used ø erplaia the eriste¡ce of the arid a¡ra of eastern

Kenya, which is one of the few equatorial areas witû sparce rai.nfell,

Ia Jaroary, tåe zose of coavergence a¡d the associced i¡crease i¡ rai¡fall, is found south of east

A:frica. At this time the rains are beginni¡g il southernmost Taøania. Studies of surface prescure

have shown that while tåe llow is coûvetgent oa ¡he areas ro the south, it is divergent ia areas to

rhe aonh, notably Kenya, Sonalia, and parts of Ethio'pia, (Findlater,1973), Bylate Marrh or early

April the rai-os have moved ¡orthna¡ds i¡to ¡orthem Tanza¡ia and Keaya aad the divergeace from

¡ortheast Africa is lesse¡ed, vith an accompanying drop in viad speeds. The most aocherly

positioa ofthe raia belt is reached in JuIy, when it influences the highlands of Ethiogia. The south

easterly monsoon, which blows from April to Oútober, has litle effect on rai¡fall i¡ Kenya at this
tims, ¡5 tåe the flow is not generally zubjea to co¡vergeû lifti.trg. This south easterly flow may

however, be iallueaced by orographic liftiag aod occasionally gíves rise to cloud aad precipitarion

on wind faciag slopes. ln October a¡d Novembm the rains begintheir move southwa¡d a¡d stsrt to

affeæ Kenya. Tûe winds shift more !o the east and ¡ortheast, As these are mo¡e corvergerr, liftilg
occurs atrd precipitarioa iacreases, at first or the coast a¡d then progressilg ialaad. The oycle is

conplet€d byJatruary.

Although givilg a geaeral picnre of the climate ofthe area, this erplanation does aot adequately

accourt for rhe greæ va¡iation túat occus throughout tûe area. Variatio¡s i¡ seaso¡al and yearly

rai-ofall totåls are commo¡ and can be partially explaiaed bylarge scale circularion changes. lntåe
drier areas of Kenya, long term moatåly rai¡fall mea.os aæ [ot alçE/s agood guide ø erpected

values, as reliability of the rai¡s is ofte¡ low, Furtåermoæ, local variatio¡s çithin vsÐ/ short.

dist¿nces are coø-mon especiallyinthe hþhlaod areas.

qrt (lcrplrl ílli¡¡ta ¡rf t$a E¡¡¡vr¡ Eictlrrár

The climate of the Kenyan tigblands has been described by some as the fînest i¡ tåe çorld i¡ t¿rms

of huma¡ comfort. While this may be true, it is nevertheless, higbly variable over both time and

space. It is this fact thæ is of great concern to farmer: i¡ the area. The variability may be traced to

several factors, includi.ng elevation, a¡peæ, vegetarive cover, and top ography, althougb altitude,

morethan any other, üas the greatçst effecl, as it stronglyinfluences æmperature and raidall.
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Wíthout ¿ doubt, the si.ngle most I i ñisi¡g slimatslogical factor is rainfall, The vast majoriry of rhe

rain falls within the rwo rainy seaso¡s which occur berween the mo¡soo¡s; Aprl to May aad

November to December. These gwo periods are tnown locally as the "long" and "chort" rai¡s,
respectively, Tüis bimodal paeera is panicularly strorg ia tfre Nairobi (iacludiry Ngong), Tbika,

and Mechakos areas, These a¡eas a¡€ the most narked in this reqpeæ i¡ all of the highlands

(Ondingo, l9?1). The northeastmonsoon (Decemberto March) delivers noreprecipitationthanthe

southeast mo¡soon (June ø Sepæmber).(KenyaaMet. Dept. ,1980)

The highland areas characteristicallyhave high rainfalls due to orographic lifting which eacourages

precipitation. The hþhlands also aæ as high level heat sources, pomoting air parrel tifting and

subsequent condensation. Nieuwolt (1973) has sûoçn tåæ the degree æ which esch of these

factors affects raiafall is dependent or seasor and aspeæ. Orographic liftirog is responsible for

much of the rai¡fall i¡ November and December (whe¡ wi¡ds are high). Duriag the April - May

rains, the wi¡ds are of a lower velocity and convection is reqponsible for much of the lifti-cg.

Precipitation, istheæfore, verymuch affecæd by as¡eæ eqpecially duri-ngNovember and December

when tåose lopes faciag the wi¡ds receive norc rai¡, Aspect takes on less significance duri.ng

April and May whea the winds are not as st¡þ!g.

Variations in rai.ofall over space ca¡ be very grear as " air masses ....... are conditionally or

convectively unstable, so thar only a dight uplifcing cal resulr ia large artroutrls of rainfall beiag

released. " (Nieuwolr, 1973). Raidall genera[y i¡øeases with elevation to en approyi maæ

maximum of 2500-3400 meærs where this trend æverses (Nieuwolt,1973). This reversal is due

the combi¡ed i¡fluence of tåe amoun! of waier available for precigitarion and the effecriveness of
the i¡creased elevation in causirg precipitarion. At a certai¡ altitude the o'ptimum combinario¡ of
these rwo opposilg facærs is reached, beyoad which, it decreases. The increase in rai¡fall is

uzuallydue to inøeased rainfall frequenry ratåer tban i¡creased in¡ensity. Studies also indicate that

rai¡fall is mote continuous at higher altitudes. Elevation does no! appear to have an effeæ on

se asonalrai¡f q,ll distribution.

The importance of theraidall quantitt, distribution, and reliability to agriculcrne is paramonot. As

the raiay seasons ar€ separat€d by up to five mo¡¡hs of dry weather, the implications a¡e sever€.

The period of drougût rullifies ary hþh yearly rai-nfatl values , as crops arc rest¡icted to o¡e or the

otåer of the two seasons, udess th.ey are able to withst¿¡d the inremening coaditio¡s. Tùerefore,

atthough yearly totals may indicate the possibility ofgrowi-ng aparticular crop, the seasonat rai¡fatl

values a¡d the drought hardi¡ess of the crúp m¡¡$ be takeo inø åccoutrt. Tree crops, includiry

coffee a¡d sisal, which are able to wíthst¿nd tûe drought, are commooly growninthe hþhla¡ds, I¡
ro6s a¡€as ths sl i m ate does notpefßit a¡able agricr¡lgur€ and livestockgrazi.og is co¡r rn on.



AIso significantto agriculrural aaivities, isthe reliability of tûe rai¡fall. ln this rcspect, cert¿ful4r€ as

are notoriously variable and u¡reliable, based o¡ the moathly, seasonal, and yearly otals, The

reliability in some areæ is zuch that mean values car¡not be relied upon for planoirg purposes. ln

tle Ngong area, sir out of twenty years receive less tha¡ 750 nm of rain givi.og a high chance of

crcp failure and severelyreduced yields (Odi-ogo, 1971). Seasonal reliability calculations are see¡

to more valuable to the fsrmer th¡a sirnfly yearly calculario¡s. Catculatio[s on a seaso¡af basis

have been made fc most of the hþålaads (GTZ,1983) but the Ngong Hills a¡ee were excluded

from the study. Generatly ¡peakiry, the long raias are more rtliable tha¡ the ¡hort rai¡s.

It has also been es¡blished th* tåere is a defi¡ite cmelation berween altigude a¡d æmperature in

the highlaads (EastAfrica¡ Meseo'rologícal Dept, , 1959), Tenper*urt, however, is notgenerally an

agriculturally li rnitiry factoriathe hþhlands (certaialyÃot irúe Ngo¡g Hills), otherthaa choice of

crups. Frosts are u¡common below 2500 meærs, One aspeø of æmperatur€ that has managemetrt

implications is that as tenperarure aod radiuion is high year rouad, the removal of shade grearly

i¡¿teases soil tempemtures. This i¡creases the rate of o'rganic matter decomposition and results i¡
grrater nutrient leaching. This also lowers the moisn¡re holdi-og capacity of tåe soils a¡d incteases

erosion by botû wind a¡d water.

3-2.3. Detdled Climr¡e of the Ngong Eills

Meæorological iavestigations ia the Ngorg Hills area have bee¡ li mired ro rai.ofall measur€me$s at

several stalio¡s. AII of these are within 15 kilometers of the study aree although mos! are much

closer. More detaited obsenatio¡s have bee¡made at the Nairobi- Dagoreni Coroer St¿¡ionwhich

is approximarely 14 km. from the study ar€a. Urfortunately, ¡one of the obse¡vatio¡s have been

made a¡ elevatio¡s greater thaÃ,2ù42 mete$. Consideriag tåe height of the hill (2460 met€rs), and

thealmostcerçainvariatio¡si¡rrai¡fallthatthisimplies, esimates on climatological prob abilities ar€

rec€ssary. A¡other limita¡ío¡ is tûag the only measuremen¡s available for the western side of the

hill are æ Kisamis wûicfr doess'r rrceive the full effesr sf ths hi f f , (although ir is definiæly ia a raia

shadow). Vegetative indicators as well as assumptíons based upon geaeral obsavatio¡s aod fa¡mer

i¡rervieçs havebeenused to esimatethe cli¡¡aæ.
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3.2.3.1. Hæætwlo¿dalØwtrtìozfutìoes

Strtio¡

Nairobi - Dagorctti Corner

Ngong Forest Statioa

NgongDistriæOffrce

MaasaiRuralD evelopmentCeatre

Kibiko "A", Gathakos Farm

Kisamis Primary School

Apostles Semi:rary(Kiserian)

LrtitEde

t'rE's

1'18',S

t'22',5

l'28S

1" 20S

1'29S

1'265

36'458

36"+48

36'39'E

36'38E

36'38E

36'388

36'41E

t?99m

lE90m

2M2m

1762m

1752m

1707m

lE29m

Lorgihde Elevüiotr

? ), ! r, Chsìlìatìoa

The climæe of this highlands area ca¡ be classìfied ¿s [V 5, ill 5 a¡d III 6 (strongly modified by

the æpography) accordirg to the agroclimatic zone map of Kenya. The lowerRift Valley portions

of tåe area can be classified as zone V4 and V5, dependi.og on elevation. These are fairly cool

highlands dominated by grassy, open woodlands with some closed for€s Êod woodla¡d at hþher

elevæions (ia their rutural state). The clim ate varies from semi-humid æ higher elevatio¡s on the

east€rû aspect ø semi-a¡id æ the ¡o¡thern a¡d southern e¡ds of the hilfs as well as on the west

slopes.

Parts of the ares also fall withi¡ the criteria for seleeio¡ a¡ LH3 M+S: Lower Hþhland Zone

(maize zoae) vitå o¡e medium a¡d oae short growi.og periods. Ponio¡s also fall çithin ¡!s lH{
s/m + s/vs : cattle, sheep, barley zone with o¡e medium to såort growi-ng Period aod ole shott to

very short season. (GIZ, 1983). The Kóppen classification for the Ngoog DO *ation is Cw2 :

Hþhland subåumid with two wet seaso¡s.

?? e4 Pnìpfntl

Rai¡fall measurements have been aoalyzed from seven statio¡s, This shows great variabiliry with

the highest values rrcorded at Dagoretri Corner with a mean yearly toal of 1049 mm, This vas

followed by the Ngong For€st St¿tion witb 93E.2 ruü., Apostles of Jesus Semi¡a¡y at Kiseria¡

with 825. ? m m. , the Ngong Diseict Office with S20.6 m m. , the Maasai Rural Developneû Centr€



witb 648.5 ñm., Kibilo "A" with 599.3 nrrn., and finaüy, the very low value of 477.8 mm. a¡

Kis¡mis i¡ tlhe Rift Valley. The last five stations are i¡cluded, or arc very close, ø tåe srudy are a.

The beginning of the both raiay periods appears uniform to all surions with tåe long rairs starting

near the end of Ma¡ch and the short rai¡s near the e¡d of October.

tlriruli llgorg
lorr¡l

llgorg fiscrin trsd
Olfi¡r Cr¡rlt

llrrior

The variatio¡ i¡ values is high consideriag the small disønces between stalio¡s. Tbe low values æ

Kibi.ko can æ least paniatly b e anribut€d to ics posiriotr ia úat it does trot r€ceive much orographic

lifting duri¡g eitåer rai¡s and may be partially shadowed by rhe hills duriry the November to

Decembe¡ raíns. The Maqsai Cetrtr€ does ¡ot r.eceive appreciable lifting * arytiine of the year. It
appears thar Kiserian (Apostles of Jesus Statio¡), at the edge of the hills, receives the be¡efic of
orographic lifti-og duri¡g the short rai¡s of Novenber ¡o Decenber when wi¡ds arc suuger than

dufLog úe long rals. The meao r¿lues for rúe rwo raif, pedods shovn in the followlng cåans

iadicaæ the greater rela¡ive amounts received by the Kiserian area during the sùort rai¡s. Tåis may

be extrapolated to tåe entire southeastern face of the hills (albeit with rcme uncenainry) and

i¡dicaæs ¡bat the shoarains may be r€larivelymore advaotageous forplanriag il thæ area.

lllllo ll¡¡rts
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Ifrlroft lrory
lsr|rt

lf¡org
ôlft¡r

Str¡ion

IÍri¡oli Xærg ll¡Ë¡g
Forrrt Oftim

S¡¡¡io¡

Fig¡re 10. Meü nriddl. Novenber - Decenùer

The values for Ngorg Office St¿tio¡ on tùe otåer ha¡d indicate greatrr values during the lorg rai¡s.

If resources for forestry plq.otìng qæ liñited and both a¡ras caû't be plaûæd durfury both rains,

prioriry should be placed oû the south east€m llank duriry tùe short rains and on the nortåeaster¡

flanß duriry the long rafus. Further observarions arc rrquired ø co¡fi¡rn this. Noæ tte diffeænce

in raidall between Kiserian and Kisamis, a distance of only 6 km. Also ¡ot€ the difference

between Ngong District Office and Kibito. A drop ia rahfall of over 200om per year occurs over

s distarce of otrly 3 kilomeærs.

Ilrffl¡r ür l lllllo ll¡¡¡l¡

Ilr.dr¡ Xrrd lilllo
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I¡¡ l¡D Hrr l¡r tr¡ Jrr lrl Arg t.t O.t lfov Dr¡
Average Yearlytot¿l = E20. 6mm

Hontt 74 Years of records

Figure I I . Me¡n Mo¡thly R riofdl. Ngo¡g Di¡t¡icr Office

Montt /earlgotal599.3nm
7 years of records

Figure 12- Mern A¡¡url R.rinfdl - Kibilo 'A'- Grttrto¡ Fl¡n

Iu lrl Hrr A¡r Xry lrr trl fug lr¡ Olr lfov Dr¡
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Iu ftl f,rr Å¡r Hry Jrr fd Ag ftt Ott fl¡v Drr
Yearlçot¡l=825 . 7r¡ ml¡lo.tfr ? yeais of records

FiSsre 13 - Mern A¡¡srl R rfufrll. A¡rottler of Jers¡ SeninrE(Ki¡erittr)

Rai¡fall e*remes for Dagortui Cornerindicate agap of 979om. berweenråehighest yearlyvalues

and tfe lowest which are l632mm and 653mm., r€qpectively. The graph of moffåly raidall
extremes undedines rhe exr€me variability. Reliability studies iodicate tha¡ the a¡ea receives less

than 750mm. six years out of twenty. The long rai¡s are geaerally nore r€liable tûao the short

rafurs.

XT
I

I

Lrh I

hl

aa lþv DË

EÈd

Ltrrr

Dl¡xi¡m prly R*idall = 163?uu
Mi¡i¡r¡ Ytrþ Îùfoll a ôã3nu

âtâF

Fisure 14. R.rhfrll Extrerner'

Maximum 24tr, rai¡fatls have only heen recorded ar Dagoreei wÍth she highest siagle vafue of
13!. I m m . This hss i mf'licalioff forwat€r ret€ntio¡r aíd eroúon strr¡ctures.

Iu ftl f,rr Å¡r Hrl Jr¡ frl
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I¡¡ lrD År LV Hry Jrr lrf Årg l.t O.l lf¡v D¡a

llo¡¡f Maxímun:139. I'n"r

Figure 15. Mr¡i-nsn 2,fir- R.rirfr[. (Ndrûbi- Dtgo¡etti Comer)

As. noæd previoudy, no obsavatio¡s have been made either above tte elevæion of 2û42 meærs or

immediaæly to tbe west of the fiills. It is hoçever, obvious from vegetative indicatoß that these

area¡¡ ar€ a¡ varie¡rce wi¡h rhe available statio¡s. Tbe higher elevarioru¡ rtceive more pecipiurion,

although pecisely bow much mo're, is difficult ø say. Mist and ûeavy fog is much mo're common

æ higher elevario¡s and tùis co¡tribuæs ø tûe oversJl water budger. The general observatio¡s o¡
the relationship of rai¡fall ø elevarion previously discussed arÊ assumed to hold u'ue for the Ngong

Hills. However, it isnot possible wi¡h she evailable dara, to quanritatively assign raiafall values ¡o

these higher elevarions. It can only be said that they are undoubtably higher, and æ one time, were

capable of zusaioilg a robust dry moatane forest.

ln contrasr, ¡.he wesc side of tåe hif is far drier ¡han it's east€rû coutrt€rpan (see ctart for Kisamis

below). This is due maidy ø tårce factors:

- it faces away from the prevailiag rain beariry winds and is therefore i¡ tbe rai¡ sbadow.

- tbe slopes on tte west side sre very st€ep (averagi-og over 25') and runoff is acceleraæd, grvi¡g

lieletimef od¡filtra¡ion.

- the west faci.ng slopes receive the hoges¡ and most drying ra¡æ of the 2n.
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Ir¡ Erl tu A¡r H¡l ft¡ frl Ârg ltt O.t Hov Drr
Mortt

Fitrre 16. Mern Mo*tly f.ri¡fdl- Ki¡rni¡ P¡i-nr¡y Sciool YearlyToral =Q'l'l,gmm

3.2.3.1. EnpaztÌoa-Rtdfua'oa- udRclttìveüzaìditÍ

Evaporatioa ûreasurenents are only available for Nairobi-Dagorettí Corner. Evaporæion is

generally less variable t.han mi¡fall regimes (Darnhofer, 1983) and this is demonstrat¿d by the

grapb of evaporæion ex¡r€mes. It is apparent from rhe graph for mean monrbly evaporuion, thæ

the peak evaporation values are during Marcû, followed by January, February and October. Tbe

meao yearly evaporation is 1721'¡r¡. The highest annual evapomtion was 1951mm. while tåe

lowest was 15f 9mm.

t r l.D Ëü Atr trt tr¡ ¡ll Arg lrt Oü l o" D..

Hon¡h Yeafl)tot¿l= 1721r¡ m

(196¡f-19t0) Prn Type A
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Fitrre 17. Met¡ ìlonttly Evrl¡o¡rtion. Drgorctti Corne¡. Nei¡obi

Eigtert

Lore¡t

llor Drr

Yearlpotals:
Higtest=l95lmm
Lowesr=1519nm

Fit¡re lE. l{o¡tùly Ev¡ponrio¡ E¡t¡ene¡- Drgoretü Coraer. Nrirobi

Average daily radiation figurs show February to have tûe highest values, followed by Januar/,

March and Decenber. Themean dailyradiæion over tåe entire yearis 455langleys. The mean daily
su¡shi¡e ia tåe area is 6.9 hours.

Mo¡ti (1955-l9E0Records)

Fig'sre 19. Avenge DriltRrdirtioa. D¡gorctti Corûer. Nrirobi

Jr¡ ftl Ërr Afr Hry lrr td Alg f.l O.t

Jr¡ Frl llrr A¡r Hry Jrr ftl Ârg l:¡ Ort lfov Drc
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Average ¡slativs ftrrmidíty is consistenly above 90% at 0600 hrs., while at 1500hrs. the values

rangefrom 36% inAprlto6l% iaMay, The yearlyaveragefor600hrs. and l500brs, is 93% and

50ã respectively. Usi ng tåese rwo values the average relative humidþ fot tte enrire year is72%.

Heavymistis afrequentoccurr€¡ce, panicularly athigher elevatio¡s.

Percent

600 hrr.

1500 l¡r.

Itr try lrr Jrl

Mo¡tt
^la

l.t Ort llov Dr.

Temperaturrs arc fairty constant throughout the year, wirh average montbly temperatures varyilg

¡o more tha¡ a few degrees. Tåe average t€ñpemture at Dagoreüi (1799n) is 17.6'C. Usiry a

lapse rate of .55'Cper 100m i.a elevarion change, the average tenperatur€ at the sunmit of the Hifs
(2460n) is calsulated to be l4'C. Fr.osts arc ur¡oomrnon in the agrioultural zone but do very

occasionally occur at the tighest elEr¡atio¡s. The hþùest æmpera¡ores occur itr Mar€h while the

lowest are recorded ialuly. The greatest daily range ofæmperanue occutr i¡ February.

Fitqre 20. Avenge n elrtive Htniditt. D+orÉtti Concr- Nrirobi

3.2.3.5. Teapantoæ
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Ir¡ FrD ü¡r l¡rkyftr trl Al¡t trt O.t lÍo" DÍ

Filr¡e 21 - Avet¡ge Ten¡rent¡re¡. Drgore¡ti Comer- Nri¡obi

20
Degrees

c I

10

5

0
J¡¡ FrD trr A¡r liry Jrr trl AW t.t O3t ñor D.t

Itro¡tt

Fig¡rc 22 - Mel¡ tr¡i.n¡n Tenpents¡e. Dtgoreei Corner. Nri¡obi
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t
De8reer 

6

1

2

0
t¡r D.l Xrr Atr Xrt ¡l¡ Jrl Arg ft¡ Oer llov Drc

Ho¡rú

Fig¡re 23. Mer¡ Mi-ci.aun Tenle¡rture. Drgoretti Comer. Nri¡obi

I¡¡ Fú Ërr A¡r ür¡ frr ltl fug t.l Ott lloç D¡r

Morrñ

Fittre 2¡1. Tenge¡r¡u¡e Ext¡ene¡. Dtgorerú Corne¡. Nrirutí

3.2.3.6-

Wind dat¿ is oaly available from the Nairobi-Dagoreni Starioa. Frcm this it is appa¡€$ t¡at both

daily wiad rua and mean wind speed are at a maximum i¡ December. lVi¡ds remai¡ high duri¡g
Jaauary , February and March, wtích coi¡cides with tbe period of highest potential evaporation.

Novemberwi¡ds are also relatively strong.
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1500 lr¡.

900 frr.ttOtr 6

1

2

Frl Xry Jrr hl
Xonth

llr lw l¡l

Figure 25- ller¡ Wi¡d Speed. Drgoretti Cor¡er. Nriroti

Stlru¡eMile¡

tr¡ l.l !&r 
^tr 

ry hr Jrl lr¡llr¡ Ort lfovDtt

Mo¡tË

Figure 26. Drily Wind l[ua. Dfgoretti Corner- Nrirobi

Wind direction is nodified b¡r tåe prevaitiry moßooru , aad is predominantly northeast to east i.o

Oaob er ø April, vhile it is east æ southeast the rest of the year. The followi-og chart of wi¡d roses

iûdica¡es the r€lative frequency of lind directioa (represe¡¡€d byli-oe leûgth).

The general wi¡ds ir the a¡ea, reprcsented by the Nairobi data, ar€ strongly nodified by the

topog¡¿phy f,rd vegetarioa of the Ngong Hills. As the orie¡¡¿¡ion ofthe hillsis nonh-¡ortheast, t¡e
prevaili-ug aortheastedy lo southeasterly ìpiÍds often strike the hills perpendicularly, naximizing
tåe effect of the topography. The p,revailing çi¡ds blow straight up the maay side valle¡n. This

t2

l0

OL
I¡¡



does no! generally allow the development of co¡vecrive slope and valley wiads that might
otherwiseoccur.

NOTE: Liee lergtú reprereatr relrtive frequelcy of
obreryrriotr. Nunberr ir ci¡cle¡ ¡¡e c¡lai.

lil* fryr Lr D.tr

Figure 27- Wi¡d Di¡ection bJ¡ Mo¡¡h. Drgorersi Coraer. Nei¡obi
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Topography and changes in elevatíotr affect wiûds ín several wayn. Wiids, t&at irl adjacent areas

are aloft, become surface winds at higher elevations, This is evideat in the Ngorg Hills as the wind

speed rises with elevæio¡ and strong çi¡ds a¡e almsst alç¿)¡s pr€sent oear the sunmit. The

"corner effed " is also noticeable on the Ngotrg Hills . As the mou¡¡ain sta.ûds as a relatively
isola¡€d massif, airflow t€trds to move not ody over it, but arouÁd it. The r€sult¿¡! pr€ssur€

differenrial causes the wind to both s¡eed up and "wrap arouad" the corners of thq hill. fhis sffs6
co¡¡ributes to tåe ercessive wi¡ds at both the southern shoulder of tbe hifls, aod the Kibi&o ar€a at

tüe northern end of the *udy area. This is coupled with a lack of sþnificant vegetæive cover. The

flow is tåercfoæ u¡r€strict€d and high, greatly contributi-ug to deúccation. Flow overthe mouûtåi,l

prcduces some turbule¡ce and eddyirg oa the $eE) lee side, This turóule¡ce decreases wíth
distånce from t¡e summit atrd whds are significantly loçer than on the wi¡dward side.

t-2-1- Su¡nrçs

The climate of the Ngong Hills erhibits ext¡eme variabiliry, mai-nly as a rcsult of topographic

i¡fluence. Raiåfall patt€rns cause some of the area ø be classified as semi-arid wbile the higher

elevatio¡s of the eastern fla.ol are sub-humid, Thís variabiliry næurally has implications to future

planting plans. The average tempemtures dectease with elevation, and, although this rot stro¡gly
li mitilg to plaût growtå, it does affeæ qpecies selection.

As wild speed is a major factor ia the drying rue, it must be addressed i.n tåe landscape plan. Tåe

very drying northeasterly and eastmly wlnds should be modified. Thrs is partículady true for the

¡onhern shoulde¡ which erperieaces strong wiads due to it's positioa. This has bee¡ qggravat€d

by fo'rest cleariry. A reduæio¡ in wind speed cao appreciably inorease both available moisgu€ and

crop yields. As evidenced by the eristiag vegetation on wi¡d sheltered sites i¡ the hi I ls, 3ssmi¡gly

slþht improvemecs i.a shelt€r can make a large difference ia growth rates ald seedling

establishmear.

In sunmary, the major climatic constraiats to agricultur€ and silviculgure are low a¡d u¡¡eliable
ave,rage rai.ofalls and hþh winds. These factors will have to be addressed by farmer: aod forcsterr

if the full potential of the a¡rais to b e realized.
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3.3. EYDNOLOGY

Tie importance of the çæer ¡æssric€s of tûe Ngong Hills cannot be wer emphasized. Tte
s¡rings, surface waters a¡d both deep a¡d såallow aqüifers, sugply ma¿y thousa.ods ofpeople a¡d

a¡inals çith thei¡ wsrer regdrenens. In adrfitio¡ to the mral ¡ettleoed areas itr the frills

themselves, domertic w*er fium the Ngong Hills is sugplied ro Ngoog Towashíp, Bulbul,

Kibif.o , Kiseria¡ a¡d Kajiado (see Idrasmcære - Waer Suppl¡). Couøtess cher people ouside

of the study aæa, depead ùpon water havi.og its origin in the Ngoag Hills including, to some

ext€ü, those d¡awfug finm the Karen-Laagata aquifer which is thought to be coarþou with the

Ngong aquifer and recharged from that a¡ea. Water denand is rising in coacæa rfth popul*ioa

i¡creases atrd Elæaúy smious shcxtages are ocsur¡itrg. Wcer raiod¡g is occuniry in all the piped

wat€r schenes i.tr the study ar€a as vell as il Ngolg Towa itself.

There a¡e no major rivers ín the *udy area altbough tbe hills co¡tibute to tåe Mbag*hí, Nol

Choro, Ka¡dis, rivers to the east and the Loodo Ariat River ø the wesr. No less than rweary-live

small st¡eams have t&eir migi.ns high i¡ the hills o¡ both tbe easter¡ a¡d çestem fl¡nlrs. Almost all

the sprrings and mrface waÈer is seæonal Whereas, several years ago there were ten permanent

spri.ngs on the till, ¡oÌy túere ar€ onl/ rryo,

Tåe frydrology ofthe Ngong Hills is domi¡eed by the underlying geology atrd to'pography of the

area. The flows of the wæertou¡ses a¡t complex, with maay sreams ciginatiry as qpings high in

the hills, flowiag moæ or less perma.oently in the uppa orost regions, then disagpeariry in the

lower sectíors only to æ+merge downstrean, Erosio¡ i¡the $aeam bedsis rd significaar as flow

i¡ most g¡eams ûas re¡ched the lsva sfteet. Tûe she€Ès ar€ oft€¡ $?p€d due to nilæfaulting, and

alluvial nucrial bas builtrry behiûd these chaqges inlevelunil gradeisreached.

Boulders and other a[uvisl ma¡€rials h¿ve bee¡ accumulared in the nary V-shaped valle¡s. It is

futo these permeable maerials th¿ tte sæams percolate, givfug rise to corsiderãble slbsurface

flow. I¡ the allwial plairu a¡d basi¡u æ the base sf the slopes, flows a¡€ most litely i¡ buried

strÊa.m cha!¡els and gravel seams overlai¡ by sílt. Fælting a¡d subsrrfaæ dipping of tùe

mdedyiry læa flows øeates undergmuÂd sorage areår¡ a¡d ¡izeable sûallow aquifen, Ia naay

loccío¡svûeæ tûe allwial basinis appmechi.og grade, snell swanps atrd qtrirgs aæ peseat. Itis

evidetrt t¡* a coffiderable w*er voluse is sv*ilable fmm ¡!¡Ilow soüE$ mch es rflch$ s[d

wells in sresmbeds, particdarly * the øes sf the t¡ills. Curreatly the shallow wells i¡ the a¡ea a¡e
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seldom completely dry altüougù tbls Stuatlo¡ùas beeû detefto,ra¡túg 1¡ æce¡t yea¡s a.ûd wa¡€rlevel

fecovery tifi es (aftef pEmpi¡g), are hcreasi¡g,

Becæse sf ttese mbsurf*ce flows in pøous nffrerif,l, srean galging in the arta does aot give aa

adquate rcpresenratio¡ of the ça¡er svailable. St¡ean obseredioûs, caried out i¡ 1974 duriry a

sudy ofthe Ngorg wæer supply, were "higÍIy væiabte" (Bell, 1974) aad íncoaclusive, For úis
rcason tûey bwe not beenused in ary calcula¡io¡s.

As previously saed ín tte geology sectio¡, the series of Isva {lows thc occuûed in rhe Ngoag

arca Ferc separated by periods of tine sdficieatly long to allsw the fomcion of soil layen, as

well asthe accumul¿ion of ash fron ¡eaóy volcanic erupioas. These layers, in¡€rcalated betwee¡

lsv¡ ÍIsrs, provide the basis for subs¡.cial deep quifers. " TÍese dip to tûe west i.n the viciriry
of Ngorg village and pmgresively change ø a shallow dip to the east, souh rowards the Magadi

Road. " (Halse,1974)

Adrillirypogramne, idti*edi¡ l976toiwestig*etûepoælrial of tâfpilgthe deepera4uifenin

tbe a¡ea, codi¡ned th* tûe area of gr€stes potetrrial.lies aear the major aorth -south treadiry fault

which lies close to the lower road from Ngory to Kiserial (þs o¡cside the *udy arta). The

Drilli¡g Rqp¡N1#l forthe Ngong -Kajiado Wmer Supply Project sates:

". . . . . .it can be e*¿blished that t[e grouad wat€r potentísls of
t"be Ngorg-Kisaian aæa are higtly promisi ng dependi4 onthe
penetratíon of túe deeper coafined equifers. Tbe deeper aquífa
is of a flwiatile ¡atur€ and ûæ agprorimue yields of
15-20n3/h. All crhçr quifen abäve this /ield re
rypmrimately 5-l0mJ ... ,...,....,.Accordiag to recøds
awilable for borehole No. C3937, it is evided th* a üigh

leldiry aquifer eriscs at depth in the project area. Tests caffied
sû 4 this bor€holç revealedþcreasiq y'eld¡Íth deptt, Tte
yields were 2,!mrlh,2,7ß31h, end 35,7nrlú * deptbs of
127 n, 221n, and260n respeeively

Ir cao be ûd€d úa¡ the deepa coofined aquifa ia úe Ngoag -
Ololua areais mo*pmductive. However, the aquifer becones
less poduæive sôuthwa¡ds pro$ably due æ ¡eduction i¡ i¡'s
thict¡es.

It is nctpossible to e*im*e reciarge due to lack ofi¡formation
fron rhe few exi*iag boreholes a¡d he¡ce safe yield canno¡ be
asessed satidactorily. However, a.ß ab$ractio! rat€ of 20nr/h,
rhich rcnai¡s to be p'roven by furtåer erploratioa in tùe whole
s¡ea reem3 æaso¡able eaough to maicain grnuad water
balatrce."
(Miaistryof W*erDevelopnent, 1976).
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An e*ima¡e of tùe amount of waær goilg to recharge subsurface water reserves is ¡ecesa¡y if
accura¡e estimå¡es of wuer ar¡ailability for plam are to be made, aot to mentio¡ egimates of safe

ground waær wichdrawals for otåer uæs. The water b alaace equatioa is as follows:

P=E+S+Ro
where:

P = Precipitatior

E= Evapotra¡spi¡ation

S = Cha¡ge i¡ soil wat€r storage

Ro = Runoff

Hsrever, such estimates a¡e difficult ia the Ngong Hills for a mmbe¡ of reasons;

1) Stream gargirg is i¡co¡clusive ¡nd variable.

2)Raidall æhigÍer altirudesis oaly estima¡ed as ¡o permsûe¡t gauges are i¡place. (see Climæe)

3) Evapotraru¡iraionvalues are only available for Dagoretti Corna (Nairobi) and do not accurately

accouût forthe Ngong Hills environmeû i.o rhich misr å¡d cloud re frequent thereby loweriry the

evaporæionate,

4) SoiI wæer *orage cqacity is oaly estimated (using l@ an es n¡vim¿l vahes of sûil warer

resenes).

5) Conputatiom have bee¡ made ol a monthly basis only while a æa day period wo¡ld ûeve beeû

more val¡able if da¡¿was avaílable,

Deqpiæ tûese limiteions, tåe water balaace fs the a¡eaÍas bee¡ crlcdrt¿d r¡d is shor¡ i¡ Table

4. Rai¡fall records from the Ngong divisional åeadquartets tave bee¡ used i¡ the calculaio¡s as

they are the mos lengthy and reliable'figues for the arca. Tåe resutts iÃdicate th* oaly in the

noath of Mayis sufücien¡ wEer available, (dter soil rerene r€charge), for grouûd Ìrarer æcûa¡ge.

Only 32.2 mm is svailable s ttis time. For most of the year * soil nois¡re deficit esists aûd

absøüs all pecipita¡io¡. Grvu¡dw*erreoharge túeoretically occurs only during the long rai-os.
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T¡e results lndicare that tüeæ ar,e so! gr€a! amollts of wåt€r avallable for extractto¡. ln fact the

amou¡t avEilable for safe ertractíot w¡ll soot be aceeded by requireneats (accordíry to these

calcularioÃs aÍd the demaads pojeæed by Minisrry of Water Development consultanrs). lf 30 tr¡P

is used æ the area of recharge, the tctal vaer quariry available is 32.2(nm) r 30 r ld n3 =
966,000 n3 per year. Tåe demand o¡ tûe resource çill be 965 060 n3 per year by 1990 and

1,53t,540 n3 peryear by 1995 (Min. of Wæer Develçneat, 1978). Tåese are ody e*im*es but

i¡dicate the critical impottance of conserratios of wa¡errcsou¡ces. Tûe cunt¡¡ water süotages aad

lowairg of bmehole wd,erlevels i¡ the Ngong area, uadaline the importaace of sucb neasuæs.

As mo¡t of the soils over the aquifer immediarely to tûe ea.* of Ngoug næ vertisolic (blact cæoa

soils) witÍ low w*er perneability, the najoríty of the groundw*er æctarge muit tåke place inthe
hills, nhere soils a¡d fsulting etc. are morr fsvorable. Tåeref$e, every efion mustbe made to

Í¡6ease wa¡¿r Ét€¡tio! and to decrease evapor*ioa within tåe åills. In ligût of the above

calculatio¡s, the e$åbli ihlne¡! of 6ore foæsts iatÍe gazeued fae* arca aad the eacourqgement of

la¡d use sygems çith sþnifica$ water consanation components , should be giveû erdrenely figh

pioriry. Tûese efforts shoold co¡ceoræe o¡ those aæas with hþüest pceøial for impovemen.

The accompanyiag Hydrology nap i¡dicates the relcive impøtance to aquifer recharge (both

shallow and deep) ofthe various la¡d u¡its. Those arras indicucd as ûaving ertr€nely high quifer
rechargeímportatrceshould, aarurally, becomidered.

Fucter studies a¡e æquired to codrm tûese ¡esule. A ¡€twøk of raia garges túroughout the hills

should be established to pnrvide a more accura¡e measu¡e of rainfall panems. Atthe very least, a

galge should be e*ablished * the a¡te¡¡ae *ation æ the top ofthe hill.

111 f¡flrlprna af l-rr¡l f fup ar Ertcr D annrrrr:pr

Gelerally sp€akiry, the basic aims of wcershed maaagemeo coi¡cide rith lhose of soil

co¡sematio¡. /{¡ area well managed i¡ terms d ít's soil ress!¡ces, ie. prcæeioa of the soil

forming prnceses , impwement of mtriem compositíon and prtection aad e¡ha¡cement sf so¡l

strlctor€, usually is also reapiry the benefits of improved quacity, qualit¡, aad timiag of sream

s.ûd subsurface nd€rflsws. Per€irah¡s sged tåc:

" the basic æ¡ets of the ssil colservdioa discipline are thc the
soil swface should be nàintd¡ed in ErrcEtive'coadition frthe
idiltr¿io¡ ofrai¡fall and that surface waer should be led alo4g
gentle gradients rithau¡ r€aching erosive velocities, \therc a
seep fall is aecessary, co¡cr€te q other revetmed should be
povided.......,,.pepaæd draiaage roues súould be povided
. . . . . . and kept frre sf obsruciotrs. " (Percira, 1973)
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.Alt¡ougb often felded. tùe cotûctdenc€ of sotl and water cor¡servattotr obJectfves ts far from

universal. A particula¡ conservatio¡ strlrcftre mayreduce soil erosion but not reduce tot¿l ovaland

flow, eg. sut off drai.ns which, although they keç water off individual fields, do nor encourage

r?der idil¡rdiotr, In aneher exanple, water impouadmec pojeøs nay lead w co¡cenrations of

stock and mbsequeat soil degradarioa. The intenelationship of soil a¡d val€r conserre¡io¡ issues

demaads anintegrated agproach to solution generatioa,

The idluerce of laad use on tûe tydmlogic balalce is ertremety variable, puticulady in tropical

regiors, wbere higbly seasoaal and hte¡sive raidall is followed by exreaded dryperiods. Cleariry

of foress, a¡d i¡crrases í¡ cultivaríon, graziry and ¡¡ta¡ization, often lead to negatíve í¡fÏue¡ces

oû ïater r€ssurc€s. Fíre, tranpliry by stock, poor cultiv*ioa techûiques, a¡d the ha¡ded¡g of

rufñles such ai rsads and r€rideßial ãæås, trve cortributed to * rcúucrion ia the abilit¡ of the soil

to absøt water. Oveda¡d llows a¡e iaoreased, produci.og luger and more frcquent peak or qg*e

flows, le*viry liele for aquiler recûarge. The rerultant decresse h subsur{eçe rcsen'es leaves les¡

wsrer avålåble for discharge thrcugt sprirys ald boreholes, a.nd, e¡ i¡ the case of tüe Ngolg

Hills, tûese tend to dry up, Túeæ is also a deøease i¡ soil moisfi¡re rctentiotr, as conce¡trüiol
rimes a¡t decr€ased , La some cæes surface ru¡offis so arceleraæd th* freld capacityis aot reached

durirg shon rai-olalls.

The coefficie¡t of runoff chaages with la¡d use a¡d land cover. Tbe following chart indicæes the

variabiliry, These are broad generalizatio¡s and varT with cultivarioû practices, forest type, slope

(aryle and length) and soil $rucûtre.

T¡ble 3 . Coefficie¡s of n u¡off for Vtrious Lúd Covers

Lrnd Cover

Forest

Cslúvared

Reside¡rial

Urôa¡

r0 -20%

50-60
40 -50

90 - 100

80 - 100s

40-50
50-60

0 -10

Ovedrnd flor Rechr¡oe flor Coefficie¡t of lanoff
0.r -0.2

0.5 - 0.6

0.4 - 0.5

0.9 - 1,0

(source: Msfib, f 983)

3.3.3.1. F¿ñls

It bas been repeatedly srated by many authors th* there is ¡o svide¡ce that forests ca¡ effea the

total amount of pæcipiution an area receives. (Pereira, l9?3;Pe¡nao, 1963) However, the n¡h
persi*s and it is iteresting to note that many people in tle Ngoag area say tüat oae of the major
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feaso¡s tüey pla.d t¡ees ts "to ucnease fal-0fall" (see falm que$lornalf€ f€sults) of coufse, ùer€ afe

hydmlogic benefits of foæsu, but these ar€ r€la¡ed to the disposition of the precipitarion tüar does

fall. As the pnevious table shows, ru¡off is deae¡sed a¡d subsur{ace i¡fïlt¡ation is hcreæed. I¡
usdisturted forests, rveer i¡filtreion to the soil is predomiaanly tûrough the nacro porrs wtict
dominate the tcn¿l por€ s?ace (Hnnbel,1975), Ovedand ItsF is oo¡siderably rtduced , eve¡ i¡
areas of very high rafu fa[.

Molehanov ( 1960) sommarizing erænsive Russia¡ research, st¿testhat shelt¡rteltfoæss along the

coatour pro'vides s¡rim¡s wâtrf yields. 11 oily 6% of tåe çú€rshed are¿ is føeged i¡ tåis
q¡nngr, syeda¡d flon is fralved. If 30 to 40 perceat of tåe wæenbed is so t¡eated, " tûe enti¡e

surface ru¡0ffístra¡.seffed to subEoil a¡rd erosion is theæby preveûæd. " ( ¿Per€ba, 1973)

The total water napour loss i¡ a watersbed is qual to evaporatioa plus tranqpiratio¡. The effect of¿

fortst o¡ tbis loss mu$ be calculated o¡ the basis oftte i¡dividu¡l characterisics of túe fore* type

involved (canopy closue, foliage characceri*ics etc. ). Ithas bem reported that fore$s tran¡pire np

to l0s morc râ¡er t¡a¡ most gmsslands, altûough some deep rod€d g¡asses, bke C/aado¿

dactyloz,hæte higher rates. I¡ additio¡, evaporatioû rdes from the soil surface are significaoly

lowa in foregs pitû complete caoopy closure thaa ia grasda¡ds due to a ¡eductioa ia riad speed,

radi*íon,anúenperature.

Althougb total pæcipitaríoa amounts ar€ Áot i¡cr€ased, it has bee¡ shoç¡ that fore$s do idluetrce

túe preseace and frequenry of slight raidalls and mists (Panons, 1960), a common oçcurerce ir
tte Ngong HíIls. lVater vapour coadenses oa foliage a¡d stems and subsquecly drips to the

ground. Tfte beadrt of mist is threefold; firstly, it reduces ur¡¡pi¡¿ion rates; secondly, therc is

some absorption and utiliza¡io¡ tbmugh the folíage; a¡d tbirdly, ia prolonged and [eavy

co¡ditio¡s, the¡eis soil moisnre recharge.

It tas bee¡ **ed tha lþfrt dry season rais:

" falling oa a fore* caaop¡ with tnn¡pír*ion resadaed by dr¡'
soils çill greuly iaaease the ¡æe of loss of n*er vapour.
However, tûe sâme rÉ€ qf ligtßra¡dall inca¡m misy co¡ditio¡s
o! a cold w€t la.odscap€.... ... .,.. ... ...rpill tsve little dfect oÂ
the rate of vryour loss si¡ce neither hear energy o evåporat€
mor¡e vdef ¡of air moveme$ to ¡emove morr vapour is
available. "@ercira, 1973)

Deqpite the i¡c¡ease ín raidall interception aad tra.o¡pircio¡, it has been colclusively shown thc
foress æ¡d to absorb heavy raidall a¡d allow it's i¡frltratio¡ to the soil through the fore* floor

liuer. S¡ch idiltr¿ioa aad strage of çder reserves for slsw release, ¡educes rai.a seasol spae
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areas are often rcalized by downsueam water üsers i¡ the fæm of more permanett sreams,

shallow wells and qprilgs, as well as higherw*er quality.

t.t.t.2. fîinsshad

There appearto be two opposi ng factøs ar pla¡ ia tüe dea of grazilg aad grasdaad managemenr

on tåe hydrologic cycle. Fintly, if erosio¡ a¡d rapid overland nrnoff ís ro be avoided, the grass

svard must be &.ç í¡ such a c¡¡dition th* soil surface potectio¡ is nai¡¡¿i¡ed. Oversocki.og and

ercessive trampling must be rnitrimized i¡ order to allow opimun sward developmeÂt, Oû the

cnher ha¡d, tåe de¡ser and more produeive the gnssla¡d is, the moæ wæer is corsumed by tte
plants and the less is available for other purposes. Rces of wa¡¿r ¡se by African grasdaad species

vary trcmeadously. Very deep rooted species svch * Clzadoa dact¡úoa often produce and

maintah roil moistur€ deficits, ïhich í¡ drier aæås oan prechde groundwarer recharge. Tûe

optimal ti mi ng of subsurface flow, and the preeeioa of soil and w*er qualit¡ tûrough rrdueioa of

peak ovaland flows, has a price, namely the subsan¡ial ¡se of potenfial wæer reserres by the

vegetation.

If it is to provide nmrimum be¡drt, the,trartsgement of arca for bcth graziry a¡d water, must

strife a balance berweea optimal vegeanive gruwth and fodda production. Geaerally, rueryields
are directly rrlated to grazing intensity, b!¡ this msy be olTset by incrcases i¡ sedime¡t loads a¡d

loag tern reductions ín vegetative podueivíty due to soil erosio¡. I¡ several areas of tûe Ngolg

flills overgrazing, oributable naialy to poor *ock distriburioa, is calsi.og excessive amor¡ts of

barc grcund and subsqueot erosion. A system of mtstiolal graziry which €xcludes stocl duri.ûg

periods of ncimun vegetative gmwth is necessary. In addition, *oct and game trails a¡e often

poorly located and mai¡tåired, co¡tributiag to the velocit¡ of overfa¡d flow,

TÍe effeø of arable agricultore oa the tydrologic rcsoures of the rcgioa arc mary and complex.

Althougt cultivced cropshave waterrtquirtmmts which s¡5¡nally rcduce soil moistt¡re rcserves,

tüe¡e a¡e often less tûan the aatural vegetatioa tûey replaced. The najority of a^rnual crops in the

Ngong Area [ave much shorter growilg seasom and ¡se less water tha¡ the ûerts, shn¡bs a¡d

¡rees thal orce grep in their place, The erception to this is vher€ the ar€a ras natural opea

grassland.
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The dtstrlbutlotr of rd¡falt !o overla¡d flow a¡d sotl tûftltr"¡to¡, ts tåe ar€a of gr€ûtest concerû.

Overla¡d flows are considerably increased in tle abæsoe of suitable precaurions. Repe*ed tillage

changes surface soil xruæurr, reduci.og it's infiltration capacity, while æthe sane ti.ne, iacreasi.og

it's ændency o be transported by wateraad wi¡d. Sheet, rill and gully erosio¡ a¡r ofæn the result.

As mos a.ürual crops do trot conpletÊly cov€r tùe sûil surface, patticles ar€ exposed !o the full a¡d

sub*a¡¡ial kiaeic energy of irnporti.og rain dmplas. This foæe can distodge puticles and desroy

soil aggrq*es. The elTe¡t is to bctü reduce suriacc potosity, leadhg to "puddled" and conpacted

soils, a¡d to i¡crease sedime¡¡ loads i¡ sreaes a¡d reservoi¡s.

The degree of inpact thæ cultiva¡ioa hæ upon the hydrology of ao ar€a is depetrdeÂt o[ the

partictlar cops iartlved, tåe cultural practises and tåe s¡rrcq¡æs or la[dscape elemeÂts (teraces,

micro caæhme¡s etc. ) presearon tüe farn. Vilisely paæiced culdvatio¡, utiliziag a high degree of

plaar corærage of tåe soil sur{ace, proper crþp ¡uårioÁ, contour tillåge, t€naciry, and low velociry

grassed waterwa¡n (æ rcquired) , can contribute positively æ tùe overall hydmlogic characteristics

of a ægion. Those cultivatio¡s which leave tåe soil sur{ace conpleæly cove¡ed for mo* or all of

tte year, zuch as zeo tillage or zero grazing crops (napiergrass eæ. ), reduæ hydmlogic damage

even further. As in grassland naanagemerü, deep rooted crops give conflicting resuls. They nay
produce vþorous growth bur æ the cost of greaær water co¡sumgion, although this nay be soil

moisture not otùerwiæ available for agriculure, The cosc tteæfore, is not o the i¡dividual fa¡ner

but ø rhe local subsurface ra¡er res€rves.

3_3_3_4- Atmfa**t-

Agrolorestry ' is a collective ærm for laÂd use systems aûd techologies wheæ woody peænaials

(ttees, shrubs, palms, bamboos e!c.) ar€ delib$a¡ely used on the same land managemeü uÂit ss

agriculwral øops ¡¡d/sr anìmal5, eithec u¡der tle same fcn of qpatial arangement m æmporal

squence. Ia agoforesry s''gems tåere are botû ecolqgical and ecomrdc ir¡eracriols between the

dilferent componeaæ. " (labetle, I9E3).

á,groføe*ry has the potearial to addrcss many water relued issues. The effecs, of cou¡:e, a¡e

tigûIy variable as túe scope of possible i¡tenediors is large, Mary ol the pe'viously menrioned

advantages of coplands, grusslands aad foæsts, ca¡ be re¡lized with agroføenry s¡steÁs. Such

improvemeats as redoctíon of evaporadoa losses by increasi.og shade and reftci.og wiadspeeds;

ímprovemeats in soil sructur€ aad fenility; the c¡eeio¡ or rei.dorcemeü of water

reemiodharvestiag structores; rehabilit*ion of erosion feøures a¡d other degraded lands;

utilizâ¡ion of deeper soil wa¡er rcserves; a.ûd reducÊiotr of pressuæs on critical poæction areas by

ßoæ iû¡ensive produaion elsewhqre, ar€ among the possible benefits, ln the applic*ioa of
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agrofoæstry systens t¡er€ are often conflicriq results, eg. the ütilizâtion of deep rooted $aler

lovi.ng tree crops raises the iszue of local utilizatio! of wâter ¡esefles vs, rcgional be¡efits of

ground waterrechæge. As with othapossible interventiotrs, priorities mustbe established.

111q

Tûe effea of setilemeo oa tÍe hydrologic regime is oftea artremelyaegeive. Asprwioudy showa

ßûofÎ a.od s?ate flows are dranatically increased as i¡fil¡ratio¡ ¡*es a¡e Fduced. Ncr only are

rccha¡ge rates r€duced but the quality of botü surface a¡d grouadwater ís usully lowered due to

pollutiotr. In the Ngong Hills, lt latrines rr the mos commo¡ forn of seÌrage dis¡osal. While

this is acceptable ttroughsú most of the area, it is not aúvimble ia the sream corveyance zoÍes as

the risk of pollution of stallow aquilm is subsantially incre¡sed. I¡tåe co¡veya¡ce zotres, pump

oul ttnts or gas dige*ets should be encouraged.

In the high de¡siry settleme¡t a¡€as of Ngoag Township more serious problens arist. The sewage

system of the toç¡ should be rehabilitated a¡d all aew buildirys såould be co¡¡ected to it. The

Kijiji settleneu has !o Frûper sersge systen aad this p*ese¡ts a thr¡eat to çater resources trot to

mentiontåehealth haza¡d.

414 Dl¡¡r¡i ¡¡r I;¡linrria¡¡

"As the I¡cas and their descesdeÍts have succesdully
demonsrated with their irrigarioa sygems, soil a¡d wge¡
ma.oagement requiæs simple skills ald disciplhe rarher tiaa
complex aad erpensive æcbníques. " (Pereira, 19i3)

Tûe Ngoog Hills have unda gone rapid ctange in land use pmerns a¡d thl¡ has resulæd ln I
lesening in available wøer fæ both agricultur€ a¡rd dome$ic ¡se. A rapidly erpanding pogularioa

is making ever iaøtesing demands oa a drindliag resou¡c.e. As nmrioaed previously there aæ a

mmber of opions ia waer ma.ragemeo aad priuities trve to be placed. Av¡ilable water câ¡ be

dir€ct€d towa¡ds soil moiscure æse¡res for utilization bylocal agriculturalí$s, i! c8trbe i.opoutrded

in scage resewoin for use by lívestock or hume¡s 6, it c¡¡ be diæcted towards gmutrdwater

rcserves for çithdrawal b¡ morc di$ant usen. Cleatly, in tbe Ngong Hills, the widespread

importaace of tûe wderæssurces dema¡ds tû* the softcion eacompass all ofthese qpions.

Grec dema¡ds are being placed upol the gruundwder reseryes by the regioaal pogularion. Ar
enensive water pípe bfrasructure has bee¡ ing¿lled and is under erpansio¡. Such demand a¡d
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investnen¡ cennot be tgror€d aûd tmplles a coûcerted €ffort towar{s deep aquifer r€c¡arge as t¡e
giped warer is supplied by boreholes. However the oppornrnity cost involved ia na.ki.ng the

collectio¡ area st¡ictly a vatenúed Eræcrion foæg ís fa¡ æo high for a aatioa zuch æ Kerya to

absoó. The area mEst serve oher production objeeives and tte wder coo¡iderario¡s must be

integrated witt those of cther uses. Tåerefore grouadwata r€chüge should receive bigtest priority

í¡ those areas where ít would be mog effeeive a¡d wúere it doesnt c¿dlict with other dema¡ds.

This ísi¡the collectioa zones of the gazett€d fo,restr€serve aæa, particulrly ia the vicinity of fanlts

aad ia areas of deep porous soils, Apogranrne diæeed towa¡ds i¡cæased irfifutio¡, i¡¡egra¡ed

with wildlife, grazi.og, fuelwood, a¡d æcreåtioaal coaca.ns isæqui¡ed for that area"

Measores have been identifred by the gover¡nert to allevi*e the siçuarioa a¡d efiocs have bee¡

made to reforest tûe arca. However, succes has bee¡ less tha¡ sa.idactory a¡d a mme co¡certed

effort is rquired. Species selection will åave to be more ¡igorous and pla¡ti¡g æcbaiques more

approçriate if esablishment is to occu¡underthe diffrcult co¡ditions.

Soil moistu¡e rcserves arr seasoaally depleæd and 96% of all famem report ureliable timí¡g of

rai¡s a¡d mid seaso¡ moisn¡re stress. Poor crop yields are âlnog udversally blamed on wst€r

shocages. As the la¡d under agricultural productioa is tte primary mpport of a great number of
people , this issue should be addressed in the water maaageme¡t of the a¡ea. It is obvious from túe

calcul*io¡s tûæthere will ¡ever be ef,ough rcer intfre aæafor extensive irrigation eve¡íf suit¡ble

a¡eas could be ide¡tified. The gr€at€stpoæntial forimprovemeûtlies in small scale wat€rha¡?estiûg

a¡d rcduction of evapomtion. lmprovements in soil gn¡ctu¡e a¡d conpositioa (orgaaic Ea¡ter %

etc.) would also impove the soil noisuæ regirne. lViadbreaks have etrormous poteatial fø
reduciag eva¡orafíoarares particuladyi¡the Kibito area.

W*er impouadme¡t in the vallep near the foe* rcserve boundary, as grposed i¡ tûe Ole

Tomeno brief may be ver¡ dífficult give¡ the n*ure of the basi¡s. Very few re w*er rþht and,

vtile th e topqr4þ naybe *ppeafiry fon d a.n coû,srldioû, detdled irve*þarioür flE rcquired to

e¡sue thg tåe dams rvill ¡ot leak thrvugh geological fmlts or s[bsurface po{Tur naterial, Failu¡e

to carry out detailed iove*ígatio¡s could result i¡ m¡cû ïa$ed effort. Inpouadmenr is morr

practical on the venisolic soils at the verl toes of the foot ridges, These siæs could be used for a

mmber of pmposes fucludilg li m i¡s6 irrigæion d specialty aops or runeriæ.

The be¡efits from prûper water ma¡agàment art re¡lized by many otha: ouside oftúe a¡ra. For

tåis rtaso¡ farmers who i¡vesr both time a¡d capital to bring about consen'atioÃ shot¡ld ¡ot be

upeøed to bear the full costs for pojects çhicü will benefit tùe public. hdeed, if they are they

probably wo¡'t csry them ou! as the rcü¡rn oa i.avesment may ûot be sufflcieat. C¡edit a¡d otha

incentivesarrrequíred.
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In sunmary wa¡€rshed management í¡ tbe area must be multi-faceü€d, addr€ssirg not ody
hydrological concer¡s i¡ a number of wa¡n, but also other local and rngional requiæments. In this

wåI sca¡ce resoùrces will be used i¡ the most efficient ma¡.oer.
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3.4. solls

The varied topography oftûe Ngoag Ìlills bæ cont¡ibuted to the development of severûl soil rypes

i¡ the a¡ea. Although the sol genesis was ¡o doubt idloenced by túe former clim*e (which was

much moæ humid), ít is the n*oæ of the couarr¡ thæ is the domi¡a¡t force. The root fornæiols,

the¡r åltitude, themameria whicb tteyhave bee¡ diss€çted atrd eroded, tåe dlects of tte fæ¡a a¡d

flora, slope, and time, have all co¡¡ribuæd to the forma¡ion ofråe pæsear soils ofNgorg.

The soils of the area åave had a compler evolutío¡ and oft€n the proüles reveal th* they are the

rts¡lt of the weEtaing of volcadc asû t¡d fell û¡ rell developed soils, Ia several rouine æger

samplings, layen of as! have bem fou¡d i*erspened with soil, i¡dic*iry thc a suffioienr length

of time parsed betweeÃ ash falls to allow soil development, A¡h has bem fou¡d oa both ridges aad

valleys , proving the æh fell or an useven pwiously aoded laad surface (Pulfrey, I 94E). l{illiam
Pulfrey (1948) ia an ùûpublished report on the stone deposis of the Ngong arca noted the ridges

åave mucb less æh tåa¡ the valleys, which, he claimed, were fdled with deE layen of tåe

eaterial, The pr€seat soil survey hæ fou¡d commo¡ evide¡ce of esfr lall tåroughout the study area,

although neva in the copious amouûts reported by Pulfrty.

Tbe nost conmoû soils qf the arca arc andosols, lwisols, ægosols, a.nd ¡itosols on the ridges;

nitomls and luvisols on the eastern lla¡k; andospls, lithosols and rock outcrops on the we$ern

fla¡k; and vertisols rìtû some phaeozems ia tûe ralley bouons and plain areas. The soil depth is

highly variable, raagiry fmn less tha¡ l0 cn. i¡ matr)¡ areas oa tùe çesern slopes æ tùe

ertremely deep (ofæn over 2 meærs) nitosols on rhe easera slopes. As the soils hsve bee¡

developed overimpervious lava sheets they often erhibit slighr æasonal impeded drainage,

As an initial literaore search revealed, tûeæ had been no soils ilvesig*iols ia the Ngong Hills

otùer tha¡ tte resu¡¡aisance survey for tåe enti¡e cru¡t¡y do¡e at a $ale of 1: I 0@ 0@. Clearly

tûis was hadequue for pl¡nning purpoæs and a s€mi- deailed survey was cs¡ried oü by úe
aulhor. Black a¡d whiæ aeriaf photography fron 1978 at a scale of 1:12500 was aquired, and an

uncontrolled mosaic assembled. ln addition the area wæ rephotographed in 70 r¡m black and whiæ

fofmat at a scale of l: l0 000. A¡ u¡con¡¡olled mosaic was also assenbled fmn tåat phctography.

Usiry both the nosaic¡ and $ereoscogic photo pain, an iaitial iarerpreration b¿sed o¡ latdforns

was done. p¡6lir¡i¡¡? land units rpete identified a¡d muûine soil auger hole locations were

selecæd. The densiry of augeriags wæ variable with the highest aumber beìng ptaced in the
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cultiva¡ed arÊas otr tbe eastem slopes below the foæst rcserve. The logic in tlis approach is

obvious, aamely that management ioensity should degerni¡e ssopLûg densiry. Thereforc,

sanpliry de¡síties fur tfte cultivated lands a¡proached one augering per æ¡ bectar€s, while i¡ the

forest reserve atrd çesrern areas, they dropped substattially to one il frfty hectares.

A totsl rumber sf 450 rociae æger holes çere driiled with a duch alger to a depth of L2 meters

(as soil coaditiors allowed). TÍe Food and Agricrrlturc Orge¡iz¡tio¡ (FAO) Gr¡ideli¡es for Soil

ProfileDescríFio¡s rae employed. Ge¡eral observaio$ Et each ægeråole inchded: geology,

la¡dføm, mac¡o a¡d micro relief, slope, positioa oÂ dop€, drainage, pr€seü erosioû, rocti¡ess,

ls¡td use, humån influeace, preseace ofsesli¡g/cru¡ßiûg/cs.ting, vegerriontype, conposition¡nd

perteat coverofuees, shrubs, Íerts, grasæs aad bare gmuad, Eacû horizor i¡ the sample profiles

we¡e described i¡ terms of: dqp,h, colou (based o¡ tåe Mu¡sell Colour Charts, 1971) våea dr¡'

and noist, Eoü,lí.ûg, coûcretio[s, !e$ur€, a¡d co!.sisretrce, Folloring cornpletio¡ of tte ûgerûole

sa¡nphtrg, soil nappiry units were deli¡ered. Representative locatioas fmm each mrypilg unit

çerr seled¿d and soil pits to a depth of 1.5 meters (æ soil colditions allowed) were dug and

desqibed,

T[e types of iaformation acquircd æ ths routi¡g a¡gerùsles were descdbed at each soil pit, but itr

greater detail þee soil pofde and routine augerhole d æcription forms, agpendir 1) . Additioaally,

soil gructur€ was examiaed ald soil samples fmm each Íorizo¡ weæ collected for la.boratory

aoal¡nis. Although thirty such pits werc dug and described, only rwenty were a.aal¡zed in the

laboratory aad preænred ia this report, Thís was due ø duplication of soil types a¡d fi¡anciat

limitationsonlabræoryaaalysis.

3.4.2. Lrbor¡tott Mettod¡

Tte cúemical a¡d pþsical anal¡nis of the seleoed soil samples was carried out by the Departmem

of Sail Science * the Udvenity of Nairoüi, Soils weæ aaalyzed for mmrc, pH, % C, ñ N,

P(ppn), and cation euchange cepacity. The methods employed in the anal¡nis followed those

specifred by the Naional Agriculsural Laborarodes of the Kenyan Mini*ry of Agriculrure.

lnterested readers a¡e rcfenrd æ tûe mi¡is¡y psþliqdioa Pbnical and Chemic¿l Mettods of Soil

Aqsbnis E{,itors: Hirga, Mucheaa, andNjihia (1980) forfu¡ther detsils.

Tûe scil na¡pirg unit bou¡daries were fi¡alized ot the mo¡ais at s cçale of 1: 10 000, This was

then photographically æduced to a scale of 1:20 000 and the i¡fornatío¡ ra¡dered ø tåe base
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map. Ido¡matiotr rvas geÂeralized to tbe four te*are grid cell used throughout the project. Whae
napping llnit boundaries o¡ the mosaic biseaed agrid cell, the cell wæ assig¡ed tÍe soil unit with

the greatest æea- As all i¡formatio¡ was cotelæed to tåe grid, it wæ logícal to graphicallyprtsent

it in this ¡enngr. J[s pfreto mosaic hæ bee¡ Fovided i¡ o,rder ø mai¡tai¡ the more accurde

bou¡daries should future users rquire them. Altûough evay effort was nade to æla¡e the rcduæd

mosaic to the base map, it mus be rrsated túu tåe original mosaic wss uûco!¡rolled aad soroe map

rcgi*rarioa í¡accoracies a¡€ bs!trd to ûave occun€d beca$e of this, Sfope clåsses ver€ trG

ide¡¿ified oa the soil map as tùis ras t¡te¡ imo co¡sidercio¡ in the deli¡eario¡ of the

physiographic siæ qDes elsewhere inthe plan.

7,t¿ F¡¡ri an

The long tern susainability of agricutture aad, ø alarge degree, the poqperity ofthe people ofthe

Ngong ftills, nill nst o¡ the sability of the resource base, hsability in the fqm of soil erosio¡

presets a serious thrt* to agricultural yields beh in the lo¡g atrd tte sboñ tern. As soil type and

to¡ograpby vf,ry Ìrirhi.o the *udy ¡rca rc does the emsion pote$íal. Soil¡ with differe¡t

charactedgics such as wa¡er holdiry capacity, panicle size,and gn¡ctural stability are more

sersitive to cultivation a¡d *ill react dífferentty to the same managemeÃt practices. The most

se¡sitive a¡eas sûsuld tåerefor€ be left u¡cultivæed or be mauged ia such a wa¡' thæ is res¡onsive

tothe particularcha¡aderistics thatmakethe soil sensitive.

The majorfaoots dfecti.og soil emsion are:

I ) TopognphF The degæe and length of slope deterniaes the amount and rse of ruûoff,

2) Lri¡fdl The frqueacy aad intensity, (heavy *orns poduce the Eost severc ercsior)

3) Soif T'Ile: Tûe resis¿¡ce of the soil ø bæatdow¡ aad trarsport by r*iadrops orrunairy wcer

is afunctioaofparticle size, øgadc masercoûteût, pemeability, aad dEree of aggregæion,

4) YegærriveCover: Vegaaive cover, inclodi4 crop residues and caaogy prceø.ioa by trees,

pttects the soil frorn the impaa of raiadrops and ætads runoff a¡d soil movement.

Bosios has beetr ide¡¡ified *s ao irnpàunr is*e i¡ several ã¡€ås h the hills. Many farmers are

well sws¡e of the seriousness oi the situcio¡ and h¡ve t¡te¡ decisive measu¡es to comb$ it,

T¡pical conservation nea$¡r€s taken include : the co¡¡t¡uction of fanya þu terraces, a¡d tte
i¡sallation of mck wash sops, gabions (rare), grass bunds, a^od sut off dmi¡s. Other farmers,

equally aware oî the goblem, åave reacted to a leser degree for a væiety of rcasons including:
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feelfug of lack of be¡efit for work o¡ conmon lasd, Iact of available labour aad æchlology, lack
of securíty of tmuæ (ia the case of leasehotd land), or mosr conmonly, Iack of appropri*e seed

and tree seedlíngs. T[ere ís líttle use of vegetatioa for rehabilitatío¡ of degraded laads although

p'revedativemeasures uebecomilg more coÍutrofl .

SoiI erosion is occr:ring o¡ sultivated la¡ds , mad right of wa¡'s , and to a lesser degree on grazing

la¡ds and a¡ou¡d waterí¡g poi¡ts. F¡osion is of cou¡se occotri.og to sone degree on all soils due to

tte idluerce of rai.ofall a¡d assooi*ed v¡rer{lows i¡ s¡Eams, üeld funors, ditctes a.Ed across

slopes. Süea, ril, ald gdly erosion a¡e the mo* cofi-Eon ki.ods oc¿uÍitrg in the area" S[eet

eroúon, although not as obvious as the otber rwo t¡ryes,may in fact be the mos serious,ss it oc¿urs

over all slogiag lands (nith var¡i.ng consquences) in a quiet, insidious fashion. The lack of

obvious signs of sheet erosio¡ ofæ¡ lulls farnen irno a sense of false conplacency , little aware of

the physical ¡¡d ecoúoeic cs$s sssoçi*ed witù such p,rocesses. ln co¡tra$, riII and gully erosion

art very much evident, particularly on the steeper slopes. Ia some locations (eg. many of the farns

on *eep slopes), the magnitude of the cun€¡t erosio¡ is alarniry and *eps nust be tal.e¡ to anest

it if sostaiøbiliry of productioa is to be mai¡rai¡ed. In the draiaage gully belor Kijiji, erosion is so

severe that it will sooÍ lyipe out the eecess road to th e village.

The fofowiag are contdburiag to coatinued oraccelerated erosio¡:

1) ln some a¡eas notably on rhe east side of the

bill, farmers a¡r sultivuing *eE slopes with lo protective neasuæs (such u terracing etc).

2) C¡ltivtio¡ ritt lo ¡etüd to coltorn Túe simple conservarion measure of ploogfiirrg

along tüe contour is often disregarded with the result ofi¡cteased emsion.

3) Ctltivrtiol of dni¡rge clrmel¡: Manyfarners arecultiv*iry seasonal drahage cûanaels

tûeæty *posilg usprotected soils to nder flows. It rime gdlies aæ foemed a¡d the la¡d is

rende¡ed useless çitåout r€medial rneasunes. Perma¡e¡t vegetåtioÀ mu$ be Fesared io all

channels.

4) Culdvaio¡ of ¡lrllor roils: If coltiv¿io¡ occurs on sfrallo? soils the soil particles are

mor€ eas¡ly tfarqpofted when the ground becomes waærlogged a¡rd sûface flow co.nuneûces.

5) R.ordrrt r¡d tnil degr¡drtio¡: Many traíls and mads in tbe area uni¡tentioaally serve as

draiaage cåannels. Ofte¡ nder ís ûot dive$ed off tte tract frequeatly eaough a¡d llows down

lope for considerable distancæ. Not ody does aosion occor along the road or trail but orce the

w*er weúuslly is released, tte accumul*ed flow cas csse co¡sideruble damage in adjacen

fields.



97

6) U¡co¡t¡olled re¡ovd of rees fm fuel: As the use of fi¡ewood is pevaleat ,uee

removal is of course inevít¡ble. However, the lack of a co¡cen¡¡rted regeneratioa program hæ

resulled over the yean i¡ a co¡siderable reductio¡ i¡ tÍe sumber of mdu¡€ t¡ees, Tåe effeas o¡
erosion a¡e multi-fold; large trees bind soil particles and lelp preve¡¡ soil movene¡¡; iû ¡umber,

trees reduce wiadqpeeds therefore reduchg moirture loss a¡d i¡æeçoi"g the vþour of eicing
poteaive vegetatioa;Eee canopiesreduce raidall iopact;tle æmoval oft¡eesputsgr€aterpr€ssur€

o¡ otte¡ la¡ds for fodder, fuel etc, and nay lead ro furtha dqrad*ion elsewtere aad loqg tern

productioreductioa.

7) Ovefgnziry The lack of a coordineed grazíqg nanagemeat plan for the aea is contributi ng

to a progæñve decrease i.E palcable qpecies , thadore puniry greder pæssl¡res otr ever

decreæiq lands. This concent¡atio! of s¡ock oft¿¡ creates baæ pdches of soil which are the¡

subject to erosion, On conmon la¡ds outside of the forest resen'e, rights of access (iacludiag

stockí.ng numben), and æsponsíbilities (for hading, pasure rehabilitation etr.) ar€ lot cleady

defi¡ed a¡d thus are leadiry to degradarion. ffithin ¡frs forc$ rcserve, there is ao grazing

manageme4pla0

t) Oi¡túce to *ocf t*er¡¡g prirt Many famers a¡r fwred to drive their stock lotrg

distances to waeri.ng points. As stoct both tranple and graze vegetatioa ea route and d tfre water

source, these ar€as are zubject to muct pessure and, over time, vegetation is removed, soils are

compacted a¡d erosion e¡sues. This further rcóuces possible grazing a¡eas as well as ínpactilg

lr¡lnerable stream sideswhich ín turn degrades tåe water resource. (siltation erc. )

3.,{.5. Tle Cks¡ififltío¡ Ulits

T[e FAO a¡d IINESCO soil nap legetrd (FAO/[INESC0,1974) hæ bee¡ used on the project æ

this is standard practise by the Keaye SoiI Survey (KSS) ¡s well as beiag in common usage

tåroughout Africa. The classification oftûe soils was bæed rpon the following types:

1¡51

Ofte¡ rEfened to as "black coüor soils", venisols arc commody foud i.a lorer lyiry, inperfectly

drai¡ed areas, namely in v*lle¡ boeoms ard i¡ tte Rift Valle¡ portion of the rtudy sr€f,, They arc,

t¡ryically, dark, heavy cla¡rs witå very disilct large cracks, usually to a dçth of at leas 50 cm. a¡d

at least Icm. wide for pan or mo* of the year, They lack distinct hotizo¡s because of the poæss
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sf mixi¡g end cûurdrg of tte soil due to their very sroûg sbr¡lki¡g, swelling and cracking

charscterisics. The eotIrmotr preseßce of slickensides (polished aad gmoved surfaces produced by

otre Íìa:¡s rlidi¡g past aoother) is í¡dica¡ive of this pocess. Vertísols have poor eqgi¡eeri.og

cha¡aaeristics úue to theirswelliag aad shrilti¡g.

The pmcentage dmontmorillonite clay d€termi¡esto ¿large degrce the amouat of swelliag and this

is væiable between the mappiry units. I¡ several of úe units, particulæly i¡ the ext¡eme west,

swelliag of the soil when wened is truly qpeeacular, and ole sample "blossomed" to abslt 1255

of ít's origiaal volume. \[hile the cracls allow w¿eri¡filraioû du¡irg i.ûitial reting, tüe swelling

cha¡acteristíc csuses the cracks to quictly diugpear as the rai¡s con¡i¡ue. The high cl*y cooenr

ma.kes rhe soils only slþttly perneabte, aad the majcity of the rai¡s aæ diæcted ovedaad. (see

table ?) Túe w*er ûoldiqg cryEcis/ of tte soil is ver¡ high but it is held tigûtly by the clay aad

m¡ch is unavailabletoplans. Farmers conmonly conplain of warloggirg.

The wckability of vertisols may be described as hure¡dous. When wet they ue ertrenely *icky
a¡d make hoe mlture very difficult. Wûea dry they arc ertrenely hard a¡d fa¡mers qpeat of the

jembe (hoe) boulci.ng offthe concrcælike peds. Tùe shrinking and cracking charactÊristic causes

ajr pruning and brcakage of most mots and few crops do well in uninþated situ*ions, deqpite the

relatively hþh f eníliry of mo*venisols,

7,4<t Ni¡.to'llc

Túese deep, red, modercely weæhered soils ¡¡e cornmorr o¡ tåe eagern fla¡t qf the tills atrd

geaerally coincide with the Eos¡ produeive agriculture. Most ofthe nitosols i¡ the ar€atave bee¡

developed uodafores cover. They are friable to very fdable clays to clayloams a¡d have ercelle¡t

physícal characteristics. The perceatage of clay does not deøræe by æ mucfi as 20 percent within

150 cn. of the süface a¡d some of theped fac€s are úiry. Strocture is geaerallymoderæe, fi¡e to

medium , sub algdar blocþ. Tùe dtosols have weal surface cappi.og , ¡ s¡ble s¡sctpæ , a¡d sre

pcous throughour the pruüle. Tåese lger chs¡acteri*ics give them a teade¡cy to r€sis eroûio¡.

Tåey tave ver¡ good noisture holding cryacity and most of rha¡ moisture is avalable ø plants or

percol¿es to s¡bsr¡rface æserves, For tåis reæo¡ the ¡itosols arc ertremely inpoil¡¡i to the

rydmlogicna¡agenent of the arcaa¡d ofierthe best ofporbûitiesforrecharge inprûveüe$.

Wutability ís very good and the soils pesent no problems in this regard. Soíl fertiliry, although

initially quite hþh , is guictly depleæd by cominuoos cultivcion aad rquires i.nputs to naiceia

fertilit¡. Tûese inpus occur to sone exlea! as maay farmers are adding manure to the soil Ver¡

few of tûe f¡rmers a¡r using chenical fenilizers a¡d the amouot of ma¡ure added is s€ldon

adquæe to maiataia fatility. Declíniry yields have been reponed by the najority of farmm
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cultivariqgitosols.

3-1.5.1. f.aeíeJe

The lwisols ia túe study arca are moderately wea¡hered Fith a clear sEumc€ of åæizo¡s. An

argillic B ho'rizon çith a base samration of ovff 50S ütrdedies a.n Á horizoû. Texture ís geaerafly

clay a.ûd tåe stroctur€ is moderue to srcng sub angdar blocky. T[e scils arc moderaely deep with

some cases of saporitic rock within 60 cm. of the suface, Some surface oackiag is evide¡r and

thert is dight surface sealing. They are less perneable tåan the ¡iøsols and tåer€for€ sllov gr€ater

su{ac€ n¡Âoff.

Cotrsi$eace is sticky whe¡ wet, finn whe¡ moig asd hard whea dr¡, leadiry ro some Eoblems in
workabilityfor arable agricultur€, atrd compaaionif ovetgrazed.

3.1.5.1. Åzdopls

A¡dosols ar€ charact€rized by a low bulk densiry atrd ar€ derived from volcanic æh. Texture is

usually loam and tle soils are highly permeable witû little or no sr¡rface æalhg. A¡dosols have

good moisn¡r€ holdiag capaciry but rhey ar€ orly modera¡€ly deep and ofæn orærly mck.

Co¡sist€nc€ is aon-sticþ whe¿ wet, friable æ very friable when moist, and soft when dry.

Although they prtsenr no workability problems, notre of the atrdosols occur outside of the forest

rcserve a¡d aæ tåerefore not subject to cultivation. Becauæ of tåeir low bulk density and position

(oftctr on rhe st€ep west€m slopes) tåey nay be subjedto erosioÂ if disturüed. The a¡dosols i¡ the

Sudy a¡€a a¡e very dark grey and are mod erately fenile.

These a¡e wils from unconsolidaæd materials and a¡e found on the soutù ead of tåe western scarp.

They lack diagnostic horizo¡s and i¡ tte sudy a¡€a co¡sis of gravelly material in a matrir of clay.

Altåough tåe clay is fairly føtile , the position of tbe rqosols (oÃ st€ep slopæ) aad tüeir higb xoae

conte¡¡make lhem unsuitable for agciculture.

3.4.5.6. Littosls ud Rask Oataø?s

By definition litåosols are very sballow soils with continuous and coherent mck withi¡ t0 cm. of
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the surface, However, rhis !æ prwed to be someÌehaÍ inpraAical ia rhe tropios and it is

accqtable to use rock sithin 2t cm. as diagao*íc. This is the case with many of the lithosols in
the Ngorg Hills. T[ey have an A,R sequenæ of horizo¡s with ¡o B horizon. Túey a¡e fousd

predonfuantly oa the maia ridge ard the pestern slopes, often mired with roct surçrûps (trotr

soils) and occasí0trf,I pockets of deeper soils, They ûave poor poeatial for aly agricoltuæ and

should be maí¡t¡ined as grassland or foæst.

Trble 5. Eldrologic Clnsteri¡tics sf Yuiour Soilr

Srbsoil
SoifTtpe bultde¡sirt I

S¡broil Wt. f
Field Avril¡ble

cmrcits Mcirtn¡a
Toproill¡filtntioJ

Iìw rcil Yctrllil

Nitosol

Lwisol

Vertisof

1.10

1.53

1.22

27.0

18.0

t9,2

10,5

7,7

10.5

2.0 t,2

9,I 5.6

I =gm/cc 2 
=nm/mi¡uæ Source: XARI (1979)

Aveilrble E2
Soil Type Nr¡unl feniliry Drei¡rge Eoldi¡g crprciry Ero¡ionpoænrirl

¡rellicVecirol
orttic Luvi¡ol
Li¡to¡ol
dt¡t¡ic Nito¡ol
ertric* egorol

l¡vicPireozea
vitric A¡do¡ol

High

MediumtoHigh

V. Low

Medium

Medium

Medium

MediuøtoHigh

V. Poor V. High

Inperfect MediumtoHigh

Excæsive Lory

Gen. Good High

Fai¡ Medium

Gen. Good Medium

Good High

Medium

Medium

V. Low

MediunæHigh

Mediun

Low

MediunrcHþh

3.4.6. tåe SoiI M+Iri¡g U¡it¡

The soils of tle Ngoag arca are highly variable but may be geaerally described accudiry ø tåe

laadforms occuni.og i¡ ¡he a¡ea. These aæ, broadly speeking, ridges and scarps, footslopes and
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footridges, valley bonoms and volcanic plni-nr, Tåe mtire study area is volcalically de¡ived. For

deails ofrepesenrative solprofrJes æferto agpeadix 1,

1.1.6.1- þilsøîttre RiØ,esndtuqts

lkooi¡¡ Urìt: RSI

Pr¡enll*erirl: undiffereüiat€ôasaûimpphrit€s¡rla¡tites,a¡kara¡ites

Leliefllrcro: undul*ing ridge top (oonver in X-sectior); slop€s 0 - 30fó

Reliefllicro: loeallydotted with smalkuckoutcrops

Yegetrtion: grassland, thickets and fore*pstches

Lr¡dure: Wí1d[rfe,æcre*íolgrazíry

SoiI¡, geaerel: noderately deeptovery shallow soils ovedyiqg saporite and
volcanic rock. Transition to R is abrupt.

colour: A horizoa predoninanrly Da¡kbrown(?.5YR 3/4)
B horizo¡ brow¡ to dæt. æddish brown (5YR 3/4)

Tertore: Sandy loam to Oay loam witt inclusìons of clay.

Co¡si:terce Slightly hard when dry, friable whenmoist, slightly sticky and
planic whenwet.

Ctemicrþropertier: A[orizon: CEC aboot 29me/100g,; soils are dightly acidic
pH 5. 9; Organic C tu about 3.4{ N aboüt 0,5*; É about
0.Eppn

Soilcl¡¡¡ificrtio¡: sthic LLMSOLS, rith i¡clusio¡s of LITHOSOLS

For the dæcripion of æpresenrative profiles see appendir l, profiles #3 and f5.

lf¡pDingUdt: RS2

PüertM.¡erirl: ¡ndifferenriateóasaniteslepbriæs¡¡la¡tites,a¡kara¡¡ites

ReliefMrcro: Steep faulæd western scarp; dopes30- 100%

X.elieflticro: imegull and rogged, rock outcmps and stor¡ gmund

Vegetrtior: Zheøda,I!¡parúeøia,Aøa'abwhedgrzssland,forestpatches
nearridgetop

Lr¡du¡e: 1{ildlife grazi.rg
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Soilr , geeenl : shallow soils ovedyi.og volcs.oic rocts. Tr€.ûsition to L is abrupt

ãûd getrerallyÍirfiir' 1Scm. This is tigblyvariable aldthere are
maûy poc&ets of deeper soils r€sulring from small la¡dslides a¡d
miffõrelief,

colo¡r: Ahmizoapedomiaaatly Dart browa (7.5YR 3D)
DeEer soílsgenerally very dart greyto black

Te¡tue: Clayloam

Co¡¡i¡te¡ce Slightly hard whm dry, friable wüennoist, dightty *icþ aad
plasticrheaw*.

Clemicrþropenier: Äfrorizo¡: CEC about30.6ne/10Q.; soils are aearaeutral, pH
6. 9; Organic C is abqut l.9S; N ab-out 0.075;
P about 102 ppn.

Soilcls¡ificc,io¡: LITHOSOLS , ritt i¡clusio¡s of shallow estric RECOSOLS a¡d
vitricÆ,IDOSOLS

Forthe descriptioa ofrcpresentative profiles see a¡pendir I , prdrles #3, # 15 and #23.

Mrppi¡g Unit: RS3

PücæM¡terirl; OlEsa¡etiOligoclaseTepbrites

ReliefM¡cro: westem slope of fault liae; dopes 25- 75%

LelidMicro: inegllar and rugged, mct outcrops and stoay ground

Yeger*ioa: ,4cacrattshed grasslaad,

Lr¡ds¡e: Wildlife,ertemivqrazing

SsiI¡, geaenl; extænelyshallow soils overlyiag volca¡ic¡octsçirh
man; rock oltcrp5 wilh no soil ar all. Trr.nsition to X. is abrupt
and gmerally nithi " 10cm.

colo¡n Atorizoa prtdominanly Dart browr (7.5YR 32)noist

Tertüe: Clayloam

Co¡¡i¡tence Sfightly frard vften dry, fria.ble rhm moist, stigfrly sticþ
a¡d plssic whetrwet,

Cåenicrþropertier: Ahqizo¡: CEC about 30ne/100g.; soils are ¡e¡¡ ¡eutral,
pH 6.9; ùganic C is about l.9S; Nabou 0.075;
P abour 1û2ppn.

Soilclrssifìcrtioa: LITHOSOL

For the description of represent*ive profiles see appendix I , profile #3

Meooi-us Unit: RS4
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uûdíff eretrtíateóasarites tephrites årlantír€s, e¡.ksratrites

Steep fallted we*erû scarp; dopes 30 - 100S

irtegular and rogged, rock outcrops and stoay gmund

lbeøeda , H¡parteaia ,Aaab, Eupúoñiabtshed
grassland , very small forc* pcches aear ridge top

Etildlifegra¿hg

stallow soils overiyi4 volca¡icrocks, Tra¡sitiotrtoR is
gradual witå gæcerperceatage ofgravels aad roct, occr:rriag rith
dqpth. Horizoa defrritio¡is based onroct colreø aad sligfrt
change of colour. Otherwise linledefr¡itio¡i¡u¡co¡solida¡ed
mæerial. Tra¡sitio¡s arc snoaå rad gradual. Soil depth is highly
vsrieble as there sr€ pockes of deeper soilsresulti.ng fmn small
la¡dslides asd Eicro rtliEf. There ¡¡ri¡clusio¡s ofLITHOSOLS
and to a lerser degree, ANDOSOIS i¡ this u¡it.

A hotizon pred o- i"a¡tly Dntgny (1OYR 4/1)

B horizon Very dart gnyish brown (l0YR 32) often
nowled nith yellowish h¡own (lOYR 5ló) rczultiry fron the
brea.kd own of pareatmderial.

Tert¡¡e: Clay

Co¡¡ite¡ce Very hard wtea dry, firm when mois(, siclry
aod planic rhenr*,

Ctemicrþru'perties: Ahorizo¡: CEC about 30.6me/100g.; soils a¡e ¡ea¡¡eutrãl,
pH 6.9; Organíc C is about 1.9%; N abou¡ 0,07S;
Pabow 102ppn.

Soilch¡¡ificsio¡: eüric REGOSOLS çi¡b i¡clusio¡s of LITHOSOLS, and very
occasÍoml shallow ANDOSOLS. The mai¡ difference
betweetr tûis unit and RS2 ís the hþher percentrge of
REGOSOLSí¡rhisunit,

For the descripion of repesenaive prufiles see a¡peadir I, p'rofrles #3, #15 a¡d #23.

3.4.6.2. fuìlsøîtâe FøidttsttdFæIotw

Mraoi¡p Udt: FSI

P¡re¡t llrredal:

R.elíefM¡cro:

ReliefMicro:

Vegetrtiol:

Lr¡d¡¡e:

Soil¡. tetenl:

colour:

PüeEtll$erirl:

f,,eliefMrcro:

u¡diff erecíateóssanites æpûriæs,*la¡tites, s[ta¡drites

slopes l0 - 55S steepeni¡g aad becomiÍg mor€ cotrvex
towa¡ds the zuomit, Footridges ruoai.ng perpendicular to
nain ridge 500 - 8@ meters i¡ width.
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Relieflúicro: gelerally smooth rit! very occasioaal rootoutcrops

Vegetetior: Tieøda, Peanisauø, grassla.nd, occasiolal forestpatches

{ffi,*i¡forcstrtserve,annualcropsil

Lt¡duse: lYildlife, grazi.og inupperportioas, smalltoldmmired
farmilg on lowa slopes

Soik,geaenl: Welldrahed, very deep, moderaely wea¡baed soilsrith
acelleøphysical cha¡sseri$icdaarableagricultuæ.
Conrnon'shiryped faces; Tte torízo¡ ¡ra¡rútio¡¡ a¡€
gradual and snootÍ;the soils are noder*elyrapidly
permeable.

colo¡r: Ahcizorpredoninanfy Da¡t reddish brpwn (5YR 3/4)dry

B horizoas vary frcm da¡t reddish brûwn (5YR 2.52) to
Yellorist red (5YR4/6)

Tsture: CIay oclayloam

Co¡¡i¡te¡ce Sligttly hard whea dry, friablevÍelmoisr, slþhrly *icþ
aad plastic whenwet.

Clenicrþropertier: Ahorizon: CECabout20ne/l@g.; soils are dþhtly acidic to
aeural, pH 6 - 7; Organic C is about 1. I ñ; N aboot 0. l4%;
P about 1,8ppn,

Soilchs¡ificrtio¡: dystricMTOSOL

For the description of representative profiles see appendix I , profiles #4 aad #9.

Mrtli¡g U¡it: FS2

Púêrt llúerirl: u¡diIfeæatiareóuaaitesteptriæs,c,lanrites,a¡ta¡a¡rites

leliefH¡cro: dopes 10 - 55ß *eepening owards the runmit,

LeliefMicro: geaerally snocnhwith vayoccasiomkoctoeaops

Vegetetioa: theøda, Peaziguø, grasslaad, occasioaal fore*
pû.ches Aaãa Ettpúøúia

Lr¡úsle: Wildlife, grazi.ogiaopperponions, somearableagricultur€
il lower sections

Scil¡, geaenl; A compler ofmoderatelywell drained, modentelydeep,
moderæeþwearhered soils, ioenpened witb deep soils.
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For the description of rtptsentative pofrles see agpeadir f, profiles # I 1 and # 14

M¡¡ai¡-s Uait: FS3

The horizon tre¡¡itions are gradual and smooth with the
aceprioa ol aa ahßpt trãniriotr to B,; tûe soils a¡e
nodèruelyrermeable.

r{hmizon predomi¡¡ntly Dark rtddish brown (5YR 2.5/2)
dr¡ (SYR 3/2)

B torizo¡s va¡y fiom dart reddisû brow¡ (5YR 2,5/2) to
(51¡R 3/3) þ darkred (2,5YR 3/6)

Cíf pesent Dartreddish browa(5YR 3/2)

Clay toclayloam

Hard ø extrenely hard whea dry , firm to atremely firn
whea moi*, very *icþ and very plastic vter wet,

Aúøizo¡: CEC abow 3Ene/100e.: soils sr€ ¡mtral,
pH6.? - ?.3; Organic C about l. 75 ; N about 0. 2816 ;

P about f .7ppn. (also See FSI)

Compler of veníc a¡d orthic LUVISOLS with afew
í¡clusions ofNTTOSOLS

uqdiff er€di*eóassûítes tephrite¡ ¡¡lantites, aataratriles

Convex Footridges running perpeadicularto main ridge 500
- 800 meters i¡ ridth, Slopes 15 - 55% steepeni¡g towards
suemit,

geaerally smooth with occæioaal roct outcrups

TÍeada , Peaaistuø, grassland , occasioual forest patches of
Doøbe¡a,Alôtlzà

\{itdlife grazing ,

A conpler of stallow wef d¡ai¡ed soils interspersed vith
moderæely deep aad deep soils. Tåe hciz¡¡ tr¡¡sitio¡s a¡e
graúoal aad smoøh with tbe erception of an abrupt
ra¡sitionto R ; the soils aremoderatelypermeable.

Ahorizoa pnedoniuntly Da¡kreddish broçn (sYR 2.5/2)

B Dart.reddish brown(5YR 2.5/2)

Sandy clry loam

Slightl¡úard when dry, friablewhennoist, slightly sicþ
aad slþhtly plastic nhen wet.

A horizo¡; CEC about 34 me/ 100g. ; soils aæ slightly acidic,

colour:

Terture:

Co¡¡i$elce

Ctenicrþopenier;

Sailclrs¡ificnion:

Prrelt Mrterid;

R eliefM¡cro :

ReliefMicro:

Veget.tioa:

L¡¡duse:

Saifu, genenl:

colo¡r:

Te¡tore:

Co¡¡i$e¡ce

Ctemicrlpropetties:
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pll5,6 4.51 Organic C 3.95; N about 0,33S;
P ahwt2.7ypa.

Ss¡lcl¡ssificúior: øttic LLMSOLS with i¡clusio¡s $'stric MTOSOLS

Forthe desøipion of repesemtivepofiles see appendir 1, profrles #lE and #9.

llud¡¡ Urit: FLI

Pr¡ertMdcrirl: u¡differeoia¡eóas¡siæs¡Thites.rtlã^dites,¿rilãrüites

Rerier*rcro: Hä##ffiffieffiif$#ää,*ïÍ,-
sunBit.

X,elidHicro: generally smot*h rirh ver¡ occasioul roct ourcrrps

Yegetrtion: lbeøda, Peaø'guø, grasslald, occasional foæst
patches D oø b e¡'a, Albt'z\

Lr¡duse: Mdlife, graziry iaupperponiors,

Scil¡, gelerrl: A compler of well drain:d,. deep, moderatelywec.hered soils
iærspened rith noderady deep soils. Ttehorizon
traasitions ere gradual a¡d snootåwith the excepion of a
cleartra¡sitionto C aad abrop traasitior to R; tûe soils are
moderatel¡perneable .

colo¡r: A horizon predominantly Darkreddish brovn (5YR 3/4) dry
or very dark gre¡'ish brown (l0YR 3/2)

B horizons vary from da¡t rcddish brown (5YR 2.5/2) to
Yellovishred (5YR 4/6)
m Dark browa (10YR 4ß) to Yellowish brsw¡ (IOYR 3/4)

C ifpreseo Dart brow¡ (f0YR 413)

Text¡re: CIay tocla¡loam

Co¡¡i¡te¡ce Sligttly tard to hard wten dry, friable when mois , *ieþ
to dightly *iclryand plasic to dþhtlyplasic whmwet.

Cheo.icrlproperties; Ahorizo¡: CEC about20nell@.; soils are slightly acidic,
pHS.6 4.?; Organic Cvaries fmn 1.3 - 4.1%; N about 0.355;
P about 1.5 ppm. (also See FSt)

Soilclessificrtion: Complex of orthic LIMSOIS snd dysric MTOSOIS

Føthe description ofreprese*atíve profiles see appendir I , profiles #9 aad #20,

ll¡¡ri¡s Udt: FR.ll
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Prre¡r M¡rerid:

R efüefM¡cro:

f,eliefMicro:

Vegetrtioa:

I¡¡duse:

Soil¡, geaenl:

colour:

Te¡ture:

Corui¡te¡ce

Ctenicrþropertier:

Soilcl¡¡¡ificr¡io¡:

Pr¡ecXrterid:

X.elieflfrcro:

Leliefllicro:

Veg etrtion:

Lr¡ú¡se:

For the description ofrepreseatarive po:files see rypeldix 1 , grfiles #2 aad #7

3.1.6.3. fuils ofúe VtIIeJr Bæoøs ud ValaahPldas

llrroi¡s Unit: VB I

usdiflerentia¡eúasadtes ¡epbrites,arlantites, a¡kara¡¡ites

Coava Footridges ruúdrg perp€ndicularto main ridge 500
- 800 meters i¡ widtå. Slopes 5 - 451õ x

generally smooth with very occasioaal rock oulcrops

annual crops, Eualpyda, ãwozeæ. i¡fa¡mi¡g a¡eas.

níredfarniag

Moderatelywelldrailed. noder*elydeep to sÍallow coils
The ûorizo¡ tra¡sitions a¡€ gradusl â¡d smooth with the
erception ofa clear¡ra¡sirio¡ to C and abrup t$nsition to
R ; tåesoils a¡emodereelypermeable. Occasionallyatibit
verti@baracteri.$ics.

Ahorizoaptedomimatly Dart yellowish brown (10YR 3/4)
dr¡ orvery dart grey (10YR 3/l)

B forizoas are commody dart reddist brorn (5YR 3/4)

C høizon Ða¡t brswn ( 10YR 4/3) ¡nct¡led rvith very dark
greyish bmwn (IOYR 3/2)

Clay to clay loam

very hard when dry, veryfirm wûen moi$, sidry
ø slightly sticþand plastie to diglttyplasÊicçtennet.

Ahorizo¡: CEC abow2? ne/1 00g. ; soils aæslþhrly acídicto
neutral, plß.6.6 -7; Orgaûic C ís abou¡2.3S;N aboìs
0.23ñ;P about5ppn.

ortücL1MSOLS

LimudTrach¡es

Volca¡ic Plai¡; Slo¡es 0 - 5%

generally smoothwíth occasio¡altemit€ mou¡ds, Ofte¡
rockysurface

,4caala, sp. i.abrshed grassland,

ertensivera.uge, rildlife
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Soils, gererrl; lnperfectl¡drafued. very deep,moderæelynerthatd
soils. The soils show líule pofile developmeat and túe
hmizo¡ tra¡sitio¡s are diffuse a¡d smoott; ¡here ís disri¡a
and very deep cracti¡g; soilshave ertreme swelli¡g
characteri*ics.

colour: Ähøizoapædonharrly BIacl(10YR211)

AGüorizo¡ Black (2,sYR 2/0)

Tr¡t¡re: Clu/

Co¡¡icte¡ce extremelytardnåeadry,utremelyfirmwhenmoist,
very sticky and very plaSic when wet.

Clericrþropecier: A hqþo¡: CEC abou50me/1009.; scils are neutral, pH abour
7.5; Organic C is about I . 7%; N ab ort
0. 16ß; P about 2 gpn.

Soilcl¡¡¡ific¡tio¡; pellicVERTISOL

For tûe descriptioa of reprrec*ive p'ro'Iile see agpendir I , profrle # I 3

H¡roi¡p Unit: VB2

Pr¡e¡tMrte¡id: ¡¡differenriateóasardtestephriæs¡¡la¡tiæs,s^okarå¡rites

B.eliefMrcro: Valley bouom; Slopes 0 - 5%

ReliefMicro: geaerallysmooth and flat, occasionalgilgairetief

Vegetrtioa: Acaa'a,sp,n Túeødagræsløad.

L¡¡du¡e: grazing, amblecropland

Soils, gelenl: Inperfectl¡drained,verydeep,noderatelywe*hered
soils. The soils sûor little profile d evelopmeût a¡d the
horizo¡ ta¡sitio¡s are dilfuse a¡d smoo¡h: there is distí¡c
and very deep cracki ng; soils have swelling
charsct€risÊics bì¡t ÂcÉ as eÍæne as VB L

cola¡r: Ahorizonpredoninr.c,ly Very dartgrey (10YR3i l)

AChqizo¡ Blrck (1OYR. 2/1)

C hocizoa very dark grey (10YR 3/1)

Te¡t¡re: Clay

Co¡¡i*eace enrenely hard whea dry, extrenely firn wheÂ moisl,
very sicþ and very pla*ic whennet.

CÅeaicrlpropenier: Atorizo¡: CEC aboút52 me/1009.; soils arr slightly acidic or
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the m¡{sce . hecomi ng neu¡rd with deoth. neut¡al. oH
about 5. 7 (A) a¡d 7 fÄClt Orsadc C Is abour 3. d*; N abour
0,05%; Pàbóut3pph.'

Soilcl¡ssificrtio¡: pellicVERTISOL

For the description ofrepresenrative pofile see appendíx I , profile # I

lIrgpi¡g U¡it: VB3

P¡re¡tMú€rirl: Pho¡olites

R elielMrcro: Volca¡ic Plai¡; Slopes 0 - 55

f,elielMicro: gelerallysmoæhwithoccasio¡¡l¡ermitemou¡ds

Vegetcioa: A aab, sV. in brshed grasslaad.

Luúu¡e: entemiveraage, rildlife

Soil¡, geaenl: moderarel)drained. noder*elydeep soils witt gradual and
smooth horizon b osrd sries,

colo¡r: Ahorizon very dark greyish brcwn (10YR 3/2)

AB hæizon Dark browa (IOYR 3ß)

B ûocizonVery darlgreyiså brown(IOYR 3/2)

Terture: Clayloam and CIay

Co¡¡i*e¡ce very Íard when dry , very firm when moist ,

*icky aad plasic when wet.

Clemicrlpropertier: Àfrorizo¡: CECabo$z4nellmg.; soilsarraeer{yaeutral,

FÏoHï h}*ta¡ic 
c is about 1' 7%r N about 0' le% ;

Soilchs¡ificsio¡: lsvidHAEOZEM

For the descripioa ofrcpresenunive po:Iile see appeadix I , pnofile # 17
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3.5. VEGETATION

The vegeutíon of tùe Ngong Hílls ís refleoive of the topographic posirio¡, soils, clima¡e ?nd

human fufluence, and thus, is híghly variable. It is thereforr trecessåry to describethe vegetarioa in
sectio¡s, which conespond to alti$di¡at zotres, as well as aspect. As the inventory of the

vegetai on has bee¡ al artco¡naissa¡ce to semi detailed level, a¡d liule d*ailed æsea¡ch has been

canied out i¡ the a¡ea, only a geaeral description is possible. As there has bee¡ co¡siderable

vegetation chaage in túe a¡ta due to human i¡Jlue¡ce, the included species lists include those thar

may occutin tbe area, based on i¡formalion from si ¡ri la¡'areas, (Confirned qpecies ín the area are

díffere¡tiated from tbose th¿ a¡e might occur by an asterisk, ) This is conside¡ed reason¿ble as it
has been sÞred that t¡e " floristic differcnces between extremes on a silgle mounuin are uzually

greaær tåan the differences between the afmmoüagne assemblage as a whole on that mou¡t¿in and

the assemblage found on nearôy , or i¡deed dist¿n¡mouataias. " (Unesco, 1978)

The various classification systems ustd by different authors (Gæenwey,1973; Pras et al, 1966;

the Yanganbi Ðnæn, 1956; and Unesco, 1978) leads to some co¡fusion i¡ the application ofa

classificationtypology. lndeed, even withinpublìcations ofthe same organization, (Unesco,19?8,

1979) significaot disagrtementamoog typ ology exi srs.

1{ I Ilnø¡¡ frflncrrre

The i-ndigenous vegetationhæ been heavily impacæd by humans and few iî any "urøuched " areæ

renai¡. K.R.E.M.U. (1981) has indicated an average a¡¡ual loss of lE ha. of iadigenous forcst,

generaliy replaced with grassland andlor lower guality bu¡bland. In 1980 only 156 ha. of fore*
remained in the 3077 ha. forest reserve. This is less than hall ol çhæ ras estimaæd i¡ 1965.

Perhaps the mosc profound huma¡ i¡llue¿ce hæ been firt (see Fire sec-tiotr) but gatheri¡g for

fuelwood aod charcoal burni.ng is also havi-og an enormous effect. Although illegal, 7t % of those

surveyed admiued gaúeri.ûg at leást some of their fuelwood requirements frcm tûe forcst. On the

lower nortåea$ slopes almost every acacia over 7 cm. dbh hns been cut feçendy, åtrd there sr€

nanyrcmains of charcoali.og piles. The lawis obviou sly not bei¡g adequaæly enlorced.

Although tåe i¡ænt of tle forest departnenr has been o re-eståblish an indþeaous forest,

gernplasm is dilficult æ obtai¡, and the followi-ng are the species i.n the lursery ro be plarted our

this year ( I indicatesindigenous species):



Eucalttnus salipna
Luceáua s¡.
Eryt¡dlus sp.
Eucalyptus maculata
Albeda caffra
Cupressus lustaaica

Cr$o¡ m eg ål_osã^rPu-s (l)
Acrccafpus f rfrxüulolla
Casua¡i¡a equisetifolia
Schinus molle
Pi-nus patula

Other species growÂ * the Ngong fiursery 'tyhiçh aplear pronising to the depsÍment aûd mf,y be

planted infuture, iaclude:

Jacara¡da nímisoides
Ekebergía ruepellíana
Sterculia acutifolia
Eq¡thri¡a tomestosa
Markhamia hildebrandtü 0)

Acacia sp, incl. ranth ophloea
Spuåodeacampanulata
Eleodendron
Ma¡cunia
Cordia abyssinica

As few ofthe above are iadigenous, or have had extensive field trials, the long term survíval is

unca't¿i¡. I¡deed, even the shon term suvivai is compromísed, both by specieslsite

iaconpatibitit¡, as well as ofte¡ i¡appropri*e planti-ng techniques. The en¿blishme¡t rate for the

seedlings planted oì¡t to dare has beenlow (penonal observation),

The ¡atu¡al forest has been coupletelydestroyed i.n the agricultural a¡ea on the easter¡ a¡d

trorthern slopes, Very few ildigenoos species exist, with the exceptio¡ of some outståúdi,lg

examples of Ficas as well æ some Eupboñia, Cwøa øegalocaryas aad Oleâ rPP. Cmtai

aegalocarpus is erænsively planted by local farmers. Almost all of the other trees in ttre

agdcultural area are Eucalyptus qpp. , Grevillea and Clptess. The most contaon annual oops are

maize, pulses, polatoes and horticulfural crops. Some citrrrs, paw paw a.nd bananas are also

grown. (tbr detaLls of d omesti c veg etøíon see la¡d utilizatíon section)

3.5.2. Vegetrrior Clurificcio¡

Tte variety withil tte foLlowirg broad vegetatioa classíficatio¡s is large, and varíes aot oaly

acco'rdi.ng to species compositíon, height and density, but also il other particulars of growth form

(ie. branching pmern etc. ) The generaliries ascribed to a pa¡ticular class are þst that, and great

veríability in tbe architectu¡e ofst¡¡ds, supposedly oftûe sahe qæe, exists. The conpleúty ofthe

forest types are furtber complicated bf the composition of the internediate typss phisfi li nk aftas

of more díscreet composition. This irnplies th* further study of the pofiles of the st¿nds in

additio¡ to tfre diameter, height, and species i.dornaion should be ca¡¡ied out. This Bas lot

posrible duri-ng the presetrt srudl.
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3.5.I.1. UadiÍÍazztizted Aftpøoetryae Forcst

Accordílg to local elder:, the Ngong Hills werr oûce complerely forest€d, wirh tåe excEtíon of

open areæ near the ridges and occasional glades. The impofiance of such a foæ$ to the ecology of

the area is illustrated inthe followiry figure.

U¡differe¡tiæed afmmontagne forest (Unesco, 1979) presently exists oû t¡e easæm flanf, from

approximæely 2000m to tåe sunmit at 2460m. This type is by no mea.ns contiglous over the area,

and is irterspened with lage areas of grassland, chtefTy Tâe.aedanaddta. Speoíes found or able

to grow i.ntbe dromonøgne areainclude:

'denotes those species co¡fírmed ínthe Ngong Hills

Acokanthera schimperi t
Aprodltes dimidiat¿
Brucea antidysenterica
Ca¡thium fresiorum .
Caseriabasíscomheí
Casso¡ourea congoensis
Clause¡a adsata
Clematis hirsuø '
Cynoglosso caeruleum
Díomrros abvsi¡nicus
Dracä'eana atÍomonta¡a'
Ekebergia capensis'
Embelia schimperi r

Euphortia cussotriodes
Euphorbia cardelabrum l
Grewia simif s

Hatleria lucida
Juniperus procera
Lepídotrchchilia volkersü
Maytenus h eterophyila *

Nuxia congesla *

Ocolea kenyensis
Olea capensis
Oxyantùus speciosus *

Pru¡us africana *

Podocarpus falcatus
Psychotria otophila'
Rh¡ignia sp.'
Strychlos mitís
X¡'malos mo¡ospor¿r

Allophylur ki li m anjarica I
Biosp¡os abysiaica
Buddleia poþchya'
Ca¡thium oligocarlum *

Cassia didymob ot¡ya
Cassipouréa malos:ana -

Clerodendrum m¡icoides
Cussonai holnü '
C¡perus ajar *

Dombeya goetzedi. *

Eh¡retia cymosa*
Elaend e¡dro¡ bucbananü *

Erha¡a erega +

Euphøåiaobovalifolia
Ficus hoçh$eeeri
Hagenia abpsinica
Ilex mites
Kíggelaria africana
Maese Ia¡ceola¡a t
Nuxia floribunda
Ocotea bullstå
Olea africana'
Oli¡rea usamba¡e¡sis
Peperonia abyssinica *

Phytolacca dodeca¡dra'
Podocarpus latifolious
Rapaneamelanophloeos
Schefflera volkensii r
Widdiryøn cupessoides
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As previoùsly mentío¡ed tùe form of tåese stands ís extrcmely variab.le. Towards the upper,

heaví.I¡' winclblown slopes, forest vegetation ís sparce, lower a¡d more coniorted tha¡ on tbe

n:idslopes (ofien A!4rteausbetøaph¡,Ila alLd Nuxa coageaa are conspicuous), Towards the

¡0r"çl:e|lr e¡d ol this zo[e, forest vegetation is ¡sn almost completely abseflt atd only the odd

nngle stem remains. This furtber ex ace¡b ate s ¡ù e harsh cli m atic conditiof¡s a¡d makes reforestøi on

evenmorediffícult.

There a¡e a few small rem-oa¡! $atrds of bamboo, .4nadtaatia alpna, i¡dicafug tba¡ tûe a¡ea

received over 1200nm rai-n per year at the time of est¿blishment. It also is an i¡dicæor of deep

soils. The bamboo is ia grea danger of exti¡ctio¡ ín the arca ald only rwo stands have been noted

il field zurveys. Other s¡ecies known to he th¡e*ened in the afmmonugne i¡clude several

epiph¡dic orchids, Iivilg on mosses a¡d liche¡s i¡ the forest (they are i-ndicæors of e¡vim¡me¡tal

quality). Not only has the fortst itself been rcmoved or degraded, but rhe trees are b eiry stripped of

moss by people gathering for the local floris¿s. Thís is renoving the habitar of the orchids. I¡ her

stud) ofthe orchíds of the Ngong Hills, Kahyota (1986) noted the followiag specíes to be present

( 1 I speciesaoted prrsent in ea¡lier srudieswere not fou¡d i-o 1986) ;

Aermgis thomsonií
Algraecum erecrum
Boluúella iridifolia
Diaohanantl'ìe ñont¿¡a
Diaibanantùe sub-simplex
Disperus ki li manjarica
Polystachya camp¡'loglosa
Polystachya qparella
R aerangis amanie¡sis

Angraecopsis breviloba
Aryraecum saccjferum
Chamaeangis orie¡t¿lis
Diaphananthe rutila
Diaphauanthe sp,
Eulophia streptopeta.la
Polvstachva cultriformis
P oty søcn:y a tra¡svaalensi s

Stolzia r,epens
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3-5.2.2- Dqp Trtag ortl Moat gre Forest

This zone merges wirh the dry ransirional monragne forrst lower on the slopes, alrhough a precise

boundary is difficult to deli¡eæe. This type formerly covered most of the arra now il agricultural

production and i¡rcludes species from boft the afmmo$¿gne alld non afromontagne spectrum.

Com mon species of this type include:

Albizia gummilera (aear streaos)*
Apod¡es dimidiat¿
Bromus uniloides *

Carissa edulis *

Cæsine buchana¡ü *

Chaetacmearistata
Croton megalocarpus
Diosp¡'ros ab¡'ssiaica
Dorylis ab¡nsinica *

Ehrtria cymosa *

Euclea divinon¡m
Grewia similis *

Madlkara obovata
Newtonia buchaoanü (near streams)
Phyllanlhus discoides
Strychaaos usamba¡rnsis
Teclea spp. *

Tricholadus ellipticus
Warburgia salutaris (ugandensis)

The grassland areas of the easternslopes i¡clude the followirg species:

Ajuga rrmota '
Bothrichloa rniculpta'
Cineraria grandiflor:a -

Clnadon dacty'on
Cynium volkensü |
Digicaria scalarum'
Helichrysuro odorarissimum t
Sæumia biJlo¡a t
Stipa dregeana *

Thumbergü alak *

Vertæcumbrevipedicellatum'

Solaoum indicum t
Acadhus emirens *

Aspilia mossambiceqsis t

Acokanthera longillora t
Brachylaena discolor
Calodendrum capense r
Cassia didymobotrya ¡

Cassipourea congoensis
Chr¡'sophyllum riridif olium
Cy*hula polycephala t
Dombeya goetzenü i
Drypeæs gertardia
Erythri.ûa abyssi.oica
Fagaropsis angloensis
Hvooe*es verticillaris *

Malttania hildebrandtii'
Olea afrìcana *

Sch¡ebera ala¡¿
Suregada procera
Rumceae spp,
Uvariodendron anisatum

Aspilia pluviseta *

Ca¡issa edulis '
Clutia ab¡nsilica '
Cynodon nlemfue¡sis '
Digiuoa abyssinica "
Guænbergia cordifolia *

Pennisetum clandesti¡um*
Solanum i¡dicum'
Themeda hiandra *

Thunbergü grtgorü "
Vertascum scrophularifolium *

On the lower slopes of the gazeEed forest zone and i¡dicative of distuóa¿ce, over grazìng and

fe*ilit¡'depletion, sta¡ds of th e following species have developed:

Leonotis mollisima ¡

Ocimum zuave t



Tlricke¡: ol the follolring s¡ecies lave a.lso develo¡ed ol the lower ilûFes oftbe {orest resel've:

3.5.2.3. Dry Hoatryae Fotæ of tÉe Yesteru Slqtes

The vegetatíon of the dry western slo.pes is i:r marked coatrast to that of the eastern fla¡ks of the

hills. Montagne fore* eústs only ia a few of the highest and mos¡ sheltered s¡€es. The remai.ûder

of the west aspect is composed of thor¡bush scrub a¡d grassland. Túe dry conditions of the slopes

are due to the rai¡sh¿dsç of thg hill , aspect, shallon sols and steep slopes. The lauer accelerdes

runoff thaeby lesseni.ug i¡fi.lra¡ion, Tbe mai¡ species i.n this a¡ra are Acaaa spp. úd
Tarcúoaatúus sp.vith scauercd Eaphotútb spp. Theøeda n'aadn and !{¡parúeah c¡menn!

are the donina¡t gråsses åt higher elevatio¡s, C'rowtl¡ ís slow i¡ this zo¡e and establisbme¡t of

otç 5ss6lings is Frotrlemaric. Commo¡ species of the montagte forcst of the dry western slopes

afe:

Abutil0n lonsicume '
Crotalaria ag-aüfldra '
Lippia ukambensis "
Rhus natale¡sis *

Acacia sgp.
L'ussoni* bolstíi"
Euphcröia ca¡rlelahrum'
Heteromorpha rif olí ata*
Olea europeana'
Senecio petitianus'
Teclea ¡obi.lis'
Vaogueriatriloliata'

Abutilon mauritlanum .
Lant¿¡a trifoli¿ *

Marytenus h eterophylla '
Rlus vulgaris '

Bmama abyssidca*
Euclea divi¡orum'
Euphortia ayifae*
Noxia congesta'
Senecio s¡dlgífoli u s 

t
Tarchoanthus comphoratus
Teclea simplicilolia*

Dry bushland and grassland is the nos! common t)'pe of the westera slopes, Conmonly observed

specieshclude:

Acacia drepanolobium
Acacia seyal
Àcaia xanthophloea
Caniss¿ edulís
Craszula granvikii
C¡perus sp.
Digitaria scala¡un
Er¡thrim abyssinica
Hyparrbenia cymesaria

Aloe spp.
Acacia mellifera
Acacia toni.tlis
Aspília mossambicensis
Commelina sp.
C,)nodon daaylon
$phostemma rievense
Dodo¡aea viscosa
Hibiscus fuscus



Kale¡choe densillûrz
Ocimum s¡ave
furus wlgaris
Scutia mrnina
Themeda tria¡dra

Ma¡enus s¡p.
Rhss ndale$is
Rumex usa¡nb a¡ensis
Tarchonaatbus camphorutus
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3. 6_ WTI.DT-IFF

The Ngong Hills once zupported a la¡ge ¡¡d diverse rcildlife populatío.a, heludilg the aow absent

elephant atrd rhiûoceros. The decli¡e í¡ both the relative areâ and diversity of suítåble habitå¡, has

Ied to a conespoading reduction in game. However, significant resources still eúsf is the area.

Buffalo are commody observed ia the forest, a¡d ela¡d, baboots, leopard ald various artelopes

includi4 impala, bushbuck a¡rd dildiÍ, are among the local species. Giraffe are often prsent at the

l'oot of the western slopes, Lioa, although once commo¡ i¡ tåe a¡ea, are now ver¡ rare, A wide

varlet¡ of bird life is present with swils a¡d several species of birds of prey, includi:rg tte

crowled eagle, bei-ng conspicuous. There have beenûo game coutrts il the a¡ea, nor hæ tbere been

a¡y at¡empt to ideatify species, habitat condiúo¡, or to establish a wíldlife management plan,

Generally qpeakfug, the areahas received little anentíon from the À4inístry of Tourism and Wildlife

despite the considerable potenria.l to gelerate foreign excbange through additio¡al wildllfe træed

tourism.

WildLife de¡nedation is a majorissue in the a¡ea, Wí.ld lgs ate causilg aû errao'rdinary amoutrt of

øop damage on the eastern slopes aad many farmers reponed complete crap loss. Fifry five

pacent of tle surveyed farmers reponed depredarion by gigs , while rwe¡ty eight ard twe¡ry five

percenteponed damage bybuffalo ald pomtpines, rtspectively.

Tbeposúbility ofincreasiag the wildlife canyngcapactty ofthe area rhrough fral¡itø enhancement,

hæ been explored in tle laldscape plan. The seasonal habiut requiremeats of the various species

have been exami¡ed to deterrrhe the feasibility ofproviding agreater mosaicthan ptsently eústs,

Such a srareg¡ nill help maintain a diversity of game by both providí4g additio¡al habitat, Es Ìvell

ss minimizi¡g fiiche competition, especially duriry thedry seasotr. Duri¡g thewetseaso¡, both the

amourt atrd palarabiliry of grasses and browse âre al t¡eir maJdlnum a¡d serious conpetitiotr is

rarely a problem. It is í¡ the dry season túat the gr€a¡es! ecological separation of s¡ecies tates

place, This must be addressed in the type of habitåt províded by such efføts æ refo,restatio¡ a¡d

grassla¡d enÍancement, if s¡ecies diversity isto beilceased.

As na.oy species of game are hosts to disease (partícularty East Coast Fever) carryi:rg ticks,

utilization of the forest reserve fø graziag by domestic stock or fodder production pesents major

prohlems. The Ngong Hills are extremely problemalic i! this r€gard, æ several different va¡íeties

of the diseases are presetrt. A research programme is underway i¡ the area to fi¡d methods of

immunizi¡g cattle agai.ast ECF. Local buffalo are captured a.od a sm.¡m is firepa¡ed from their
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tllood. This is subsEuently injected ílto domestic slock, puredilg them from the disease. Tbe

Frogramme has been exremely successful and, given the potenrial for dairyiag in the area, is vay

importanr and sbould be couti¡ued and expanded.

3.6.1 M¡jm Wildlife Species

The foilowilg seaío! discusses the characærisrics and planni:rg implicarions of the major slecies

found in the srudy æea, A partial species list is íncluded.

3.6.1.1. BøÍfdo lSyaaas caffe)

Buffalo are the amoog tie most colspicuous wildlife species i-o the Ngong Hills and range over a

considerable ponior of the study area. Although confi¡ed for the mosf pårt to the forest reserves

there have been lrequenf complain¡s by local farmers of bufla-l0 c¿used ctop deprcdation. For tåe

most part, the problems have occurred only duriry very dry seasons and drought whenthe animals

are under considerable $resi, A fence was established along the forest boundary but boú the

original design and mailænance have been hsufficient to keep the b easts out of the farming area,

Although buffalo ia other ar€ås conmody congægate in her{s oi up to 400, therc a¡€ trowher€

near thar many animals in the Ngong Hills. Reliable estimaæs by either local officials or farmers

have rotbeen available and apropercountwas noti.ûcluded inthìsstudy. A wugû esrim*e of the

¡umber of buffalo i-n the forest reserve would be about sixty, as occasionally there aæ reports of a

herd near that size. The author, however, has Âever etrcountered such a herd, and generally small

bands of five or six i¡dividuals are the norm. Single ¡nìmals have also been encouotered. Herds

are quiæ xable and will usually xay withia a range of tår€e þ rweûy kilomeærs although

occasionaliy tåey will go farther. In tåe hills they ænd to prefer the higher alÈiùude foæst, small

neadows, and thickets withi¡ close range of sprirys, This fact ofæ¡ bri.ugs then ia conllict with

hunans gatåeriry firewood or water i¡ the area. Thae is occasional cooilìct with ourists but there

have been no repo¡ted buffalo caused deaths in the Ngong Hills.

Altåough buffalo will browse, lhey aiè predo- inaatly grazen (Prae, 1977) aad prefer especially

green grass trear watef coufses as they tlrhk daily. Their habit of wallowi.og frtquently edarges

small ponds allowiag grcaær waær særage when rains fall, Lamprey noted the following feediry

observations of Bul'Talo: " 94 per cent were grasi€s, I perrent other herts and 5 percent shrubs, ('}f

the gcass species eaten ia Taraogirt Reserve, 21 per cent Ceaclwt cilìani and 12 per cent
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fragrvs¡l' ruperþa. These obsen'atlons have been codtrmed and extetrded by St0claìr a d

Gwyrue ( 1972). ItnPraE ,1977¡, Il areæ where the detrsities aft high enough, the grass sw-a¡cl is

kefl short atrd tbis allows otber small er gmzixg sp€cies to find zuitatrle feeding niches.

3-6.1.2. ãhad rTawvaagusomx)

Elanrl a¡e common i-u the Ngong Hills, particularl/ otr the southwesr slcpes and tùe soutb end of

tùe main ridge where herds of up to eigbæea are oft¿¡ seen. Population data is ctreatly
unavailable but gíven tlre importance of the qpecies, the biologist al Ngong should do a complete

cou¡t of eland, íI¡oi for all the lflrge nammals i¡ tûe area,

Tlre ela¡d is the largestmember oftåe antelope family in Kenya with adultmales reachiqg E39tg. ,

a shoulder height of 160cm. and alengthof 317cn. (Meinenzhagen, 1938). Although large hads

have been observed í.n other areas, generally in the hil ls, they do not exceed the congregation of a

few farnily groups (10-18 i¡¡dividuals). hdividual adult males a¡e often seen i.c Úe steeper, more

i¡accessible æeæ. The ge*arion period is 262 dayr with a siagle calf uzually born during the long

rains.

The feediag habits of ela¡d have been observed by Lanprey (1963) who recorded tåe followiag

vegetation utilizarion (in the Taragire Garne Reserve); grasses, 70% r other herts, 9% I shrubs, 9%;

trees, i2%. Tl¡eil i¡Jluence or habitar is gelerally considered to be beneficial (even otr domestic

raaches) due to theirtendenryto reducewoody qpecies.

Prefened speci es:

Grasses: $aadon ¡temluesis, Cenchrus cilaris, Themeda triaadra aad Digitaria milanjiala

Trees: Dalbergia melanoxylon and Kigelia africana ( K, aethiopun)

Eland cm tolerate fairly dry co¡dítíons a¡d ar€ oftetr fou¡d co¡siderable distarces (up to 40 km, )

fmm va¡er sourres, Hence, their Jrrtfereace for the western slopes where, although water is

scarte, tüeir pefaned food species are present, human harasssent is less than on the east slopes

and there is a grearer amoum of escape terrai!.

The eland is a gentle creature by naturé and poses linle danga to visiton ín the area. The reverse is

more litely the case with hean and metabolic rates no doubt ínøeasing with huma¡ e¡cou¡ters.

This occur¡ even if tbe animal does¡'t ftee. However, tte eland nay become habituated to tumaû

pr€sence and lhey arc one of t¡e Eost prorusng species for domesticario¡. Several zuch

experiments have been caried out in Kenyaand indicate the s¡ecies is capable ofgood growth and
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renroductiotr rates while uûder domestication. The r€síståûce to disease has been found ¡o drof

considerable when the a¡imals æe conlined @rart, 1973). The hardi-ness oftùe free ra-nglÀg admaf

in the lace of several tíck related diseases í¡ the area has bee¡ anributed to it's diverse diet of

brovise and grasses,

Pa¡ticular åtte¡tion should h e paid to ela¡d habit¡t e¡.hanceme¡t, as it ís ¡ot oaly a major auraction

to viútors i¡r the a¡ea, but has some, albeít limir€d, gane cropping potential should eústíng laws

prohibitiag sucú activity be changed.

3.6.1.3. Ginlfe (Ginlfa ca.øelopadalis t

Graffe are pr€sent ilr the study area altbough they are limited to tbe western aud southwestern

seni-arid frilges of the hills. The animafs do not exte¡d i¡to the eastern, nortfiern ø steEer

portions of the stùdy area. Herds of up to tÌyenty indidduals âre Eommon at tùe base of tåe hiLls

althongh solitary individuals are frequently seea. lYbi.le no poplation dat¿ is avaílable, de¡sities i¡
t¡e aforemeûioned areæ do aot appear to be excessive. Due to thet browsiag nature, giraffe are

not in direct conflict with the local cattie, although there is some competition witb goars. Graffe

reach a sboulder height of between three and four metm and weigh up to 1000 kg, Gestatíon

period is about fifieen months with a single calf thenorm.

\{iooded or busbed grassland ol riparian woodland is co¡sidered icleal habita¡. Due to their height

tbe¡ do not enter dense forest, Graffe are browsiag animals a¡d thei¡ favorite species are lcaø,
rpp. aú Balaaties spp.The closely cropped form of these species is due iri most pa{t to giraffe.

Tbe caropy area and t¡ee height of tåe pefeffed species art restf,icted by browsilg, alr¡ough

canopy densiry uzually i.ncreases, T[e reduction i¡ msnre A¿zaa nd Ûaladttespecies,pnmarly

by fuelr?ood garberers and cha¡coal burnm, combined with poor regenerarion due to overgrazing,

is leadi.og to aæductioa ia girdfe habitat.

3_ó_ | _4- Dit- Dìt /F h¡'nchonzotr l'lrhi )

The small di!-dik antelope is common throughout the hirls a¡d may be obsaved síngty or ia
groups of rwo or tbree. As the ¡nimal does not rquire free water it ís often foud on tbe drier

western slopes çhçre it hoth gffizes arid bronses. Due 1ç il's adaprahiliry, rhe dil-dil is able rc

with.rtr.ld ir:rì¡ hervy bunen ful)uence and ofte¡r sun'ites ia overgrazed ¡reas, Gestarion is fo¡r
months leadfug to a siugle young born il the raj¡s.
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tr{t{ løp ala L4 æt'ravs n eI aap u s, I

Limíled nufibers þenonal observøion) of impala are found in margi¡s of the hills. Most of the

a¡imals are found i.n the sou¡heastern portion of the srudy area, particularly in those areas witú

accessible rvater, limíled sleepaess, sone bushla¡d and few humans (eg. Udversíty fuest). As i¡
all of tbe species medioned there úave been ro cou¡ts made. The author has oaly made one

observation of impala i¡ the area i¡ addition ø findiry a rece$ skull. Altùough the a¡imals

geaerally occur ín groups it ís appean tha¡ this is ra¡e in the Ngong Hills as reponed sightiags have

been li mitedtoindividuals,

Inpala are botl grazen and browsm and Lamgrey (1963) has observed the followi-ag distribution

of diet: 92% grass; 6% tree a¿cl sbrub foliage; and 2% herôs and sedges, Other sudies have shows

iower percentages of gmsses, (Talbot and Talbot, 1961), Çnadoa ir a preferrtd grass qpeoíes

wltile Acaaa nntltsfruits a¡e also ea¡en, I¡ rvell warered areas impala do not rtquire fæe water

but, ra¡her, derive tbei¡ rquíremenls from green græses and dew. They are not generally

co¡sidered i¡ competiúon witù domestic stock aÃd a¡e ¡ot koowß to detri.mentally effectvegetation

(Pratt, 1973). Gestatíon period ís 196 da¡r and bjnh is given to one you¡g, generally in thick

cover. Adult males a¡e 63-73 kg., while adult females a¡e 4348 kg. Shoulda height is

approxiñar€ly 87-95 cn.

M¡im Le¡se Mr¡nrntls of the Ngong Hills
* deloles those ¡rresetrt at otre time t)ut now abse¡t

ConmonN¿me

Buffalo

Bushbuck

Dik-di-k

Eland

Ele?hâ¡l*

Gazelle, Gra¡t's

Gazelle, Thomson's

Giraffe

Kliprpriogo

Kudu, Greatef'

Kudu, læssa*

Leopæd

Scie¡tificN¡me

'S),aca'us cafÍa'

Tñgelapias sdr4as

Rl¿oc.úotryvs tnta
Taurcttryas w7r
Loxodoata afn'aza

Cazellage¡ti

Cazellatúoøæaü

GinÍlacaaelopadidlis

ùeoaryøs orcoaryas

ftrydaphusmepsicems

.Çaryncavs tnbaúis
Paatúaa Fudu¡



Lion

\{onkey, putty nosed

Ñlonke¡, trlack and white Colobus

Ostricht

R-binoceros "

Wartfrog

Zebra, Burchell's¡

Par teft leo

L'aropt tlt i c u s al ctiua s

LUoúus ahsoøntcus

,S'trztø"a caøe/us

Dicros bicotzts

Púa æcú oav s a anI opt' cus

Eqaas buvúeúúi



3.7. ECOSYSTEM STABILrIY

Change is fuf øent in a¡y giveû ecosystem: species compositíon, diversity and compleúty are all

subject to vâ¡ialion over time. Yet ecosygem st¿bilitymaybe retained in spite of (and ofte¡because

of) this variability. it is, however, important to uûderst¿nd çhere tùe bou¡dades arr to this cyclíc

stability, for once exceeded, tåe ability of rhe s¡stem to Ëcover to it's fomer state may be

thr€al€tred. Hunal perurtarions often pus! an ecosystem beyoûd ít's narural cyclic boundaries

a¡<l a new cychaty may be imposed, often with very differeat produaio¡ characteristics. If the

pre -perturô*ion sabÍlity is to be rt-established, inputs ( eg. eaeryy), rill be required !o move the

sysrem back withinthe original boundaries

The use of the term stability can be problematic as it is, " a value loaded concept aad is closely

rela¡ed to the notíons o1 equilibnudtead balance.It conjures up images which are at once utopian

and profouodly ¡ostalgic." ( Ives, 198'4) However, the coacEt is useful ia tha it gives some

i¡dic*íon of the condition of an ecosyslem. \ryiaige(19E3) hæ used t¡e t€¡ms subility and

i¡stability in relatíon to various systems of agriculrural use, vhích ar€ applicable i! tbe

investigaríon of tle Ngong Hills ecosystems. À distínction is made betrsee¡ ¡atural ecosystems,

adapted agricoltural systems, compromise agricultural systerns, and disíategrated agricultural

systems. (see chart) Each rysten rcquíres different types of i.npus to maiatain stability. The adapted

a.nd compromise ry$ems are the mos likely to be found ia the Ngong llills, Subility is used here

to indicate a condition which allows for sustâinabifiry of ptoduction. Sustainability is seen to be

mai¡tenance of production over at least rwo generations, Damages caused by the la¡d-ma¡

rclarioaship (erosionetc. ) ar€ also repaired withín th*period.

In the Ngoqg Hills the ecosystem has beea negatively impacled. The former closed circuits ol

r!trient recycli¡g in the tropical forest ecosystem (see followiry figue) have bee¡ modified i¡rto

semi-opea ones, i¡ whích the flow of resourtes ís leavi.ng tte systen (i¡ the form of fuelwood,

fodder etc. ) aad is rot bei¡g replaced by other ilputs. The rezult has been ecological degradation.

If no¡r left to recover, there is no guarantee thal the ÐÆtem will return toít's p'reaerturbation state

ald, givea tte lew dema.ûds úar aæ beiry placed o¡ tûe a¡ta, it pobably isn't desirable tha¡ it
does.
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An understarding of the natural successio¡ a¡d the posúble shøtcuts to the desired seral stage is

desimble if cost effeoive maragemetrt irteffe¡tio¡s are to made. If pre-climar stsges mu$ be

slahtåi¡ed i¡ oftler[o r¡ee!tneflagefient objectíves (eg, fodda'productioa), etrergyinpus will he

rcquired. lf climax forest is see¡ as desirable, then those areas tha¡ vill succeed most quickly to

thal stage sbould be selected for initial investments. These i.nclude: well watered siæs witb some

exisd¡g woody shrub cover and those a¡eas i¡ close proxi.niry ro exisrirg i¡digenous st¿ûds whicb

s.llould he use<l as a majol source of germplasm. The fate of zuccession to c.limat forest will be

deærmined, ø alarge degree, by the amount of huoa¡ i¡terveqr.ion, i! the form of pf anthg a.od siæ

f'feFa¡"tior, gfaziflg managem ent, and fire co¡t¡ol.

C= Co¡¡onption
I= E¡æn¡l inpst

ntmrt3f¡t¡tbn|nÈr
(fefiilzer, eaçy, finrnces)

h,
F
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The stabiliry of the purely agricultural a¡eas is determined by the rycti¡g of sub srances a¡d energy.

The higher the demands placed upon the slstem, in terms of biomass removed, the higher the

necessary elergy i-npurs to mainuin stabilir¡ and zustai-n produaion, The design of systems that

meet these energy dema¡ds from within the rystem irself (adapted and compromise systems), is

important ín areas such æ the Ngong where exeraal i-npurs are generally nor affordable by local

fa¡me¡s. Tbe necessar¡ inputs nay include human labour or "hone grown" fertítizer produced by

nitrogenfixiag trees i.ntercropped with an-oual crops or grassltrowse species.

3.7.1. Fire

The i¡fluence of fi¡e has probably b eea mosresponsible for the establishment of grassland in the

arca and the suhsquenr inhibition of succession, Early burniry by Maasai panoralists to impove

tbe amount and quatity offodderundoububly iaflueaced vegetation composirion. The timing ofthe

burni-ng also has also had a ma¡ked effea. Fires towa¡ds the e¡d of the dry seasoa te¡d to more

fíace and make greater incursio¡s itto tùe no¡ grâssy ffeas. As t.he tr€es a¡d shrubby component

a¡e consumed, the s¡ecies composition chalges towards a grass s¡ecies preponderalce. As the

grass content í¡creæes, the danger posed by the fine fusls ¡s the renaioing relatively fire tolerant

species i-nreases, and eventually, evel they are destroyed. A pure grasland remaias (often

domhated by Túeøedadaddn or H¡panúeata spp.) This is precisely whar has occun€d in the

Ngoag Hüls. Repeåted buming (as part of the origila-l Maasai nanagement of the area) coupled

rvítù mote recent fuelwood gatherilg and clearing fo'r cultivation has left the majo'rity of túe area

Tbemedagrassland .

The effects of burniag ¡¡¿ ¡¡s t'imi¡g of the bura is zubject to debate. Some researthers claim tha¡

burûing tale ín the dry season causes lít¡le emsion as it leaves the soil exposed for only a sbort

period of time before the rai¡s st¿¡t and growth resumes (Cook, 1965). However, givea the

aosive eapability of túe rai¡s i¡ bill couauy zuch as Ngong, (marimum 24 hour raiafalls approach

l{Q mm ) a considerable amount of erosio¡ ca¡ occur in a short rime. I¡ addiúon thar is substan¡ial

evíde¡ce tha¡ hot burns, l*e í¡ the dry season, caû corun¡ne organic mafier, thus reducing túe

wareråoldi.ng capacity of the soil. (lVest, 1964). Mícro llora a¡d fau¡a ¡s well as soil srm*ur€ raa/

also be damaged by rÊpea¡ed or irte¡sive burns. In light of the possíble aegæive effects both o¡
soilsa¡dforestegablishmq¡¡,a¡r¿thE'setrtfirccontrolcapabiftyoftheFore*Department,ítis

suggested úat all burairy be discoarhued in the area and that a fire coatrol plan be preparcd. This

wtruld include the en¡blishment of a vegetative fire br-eak ar úe forest boundar¡ which nould not

refl çtquiçktytoigtritior.

It is not zuggested tùar grassland be completely eli mi n ated from tbe forest resen e, but rather, tha! ir
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he igníficantlyreduced. The grasslands bâve b een very lmportånt [olocal pas[ora]jsrs acti¡g as dry

seasorrese("ves. In addítion, tåe dÍversiry ofhabitat ald the "edge effea" pro.r'ided, is imponalt to

r¡ijdlile. The complete withdranal of grazing rights may have serious con-sequences to adjaceot

ecoqy$ems where the addirional preszure will have to be accommodated. As it has bee¡ fou¡d tbat

the effect of mowing is similæto fire ( i¡ terms of most aspects of successio¡ i-¡¡ibition), it may tre

possible to eslablish cut aûd carry grasslalds ia tûe lower reaches of the forrst, This would tave

tåe dual benefit of providing much ¡eeded fodder, as çell as reduci.ng the danger of fi¡e fuel

ignirion and subsequeat forest damage, A cut and carry systén would also reduce the damage to

plantiry stock by grazi-og anirnals,

3.7.3. Resource St¡bitiù, M¡g¡riÍg

The stability of the resources affectiag primary productio¡ has been erami¡ed utili"ing tåe

arethodology previously desc¡ibed. The result has bee¡ the series of stability maps. These ildicate

whicft areas may be conside¡ed rcnurceconsumtbg, tnqaltbnura w rcæunecaaw+'t@They

also illusrale ir a relative sense, the total impact of cuffent land uses tbroughout the area, Eg, As

would be expected, the high density settlemed ia Ngong Town has a very high impaæ on the

resources examíned. Farmi.og on the eastern slopes, under cunent management tecbniques, is also

extremely resource corstmíng on sone physiographic site t¡pes, whaeas, extensive grazing i-n the

fuft Valleyis less so.

It must be messed that these maps indicæe tre¡ds under the common ma¡âgement techdques of

tbe a¡ea aud al'e not quatrtitåtive, Nor do they exprcss the precise coflditioûs ot each land unit, For

erample, ao ar€a may he i¡dicared as being rcsourre co¡¡n¡ming i¡ terms of soil erosion. The

metùodology does not account for soil co¡servation structufes ard assumes they a¡e trot p¡esent

(which is the cæe túroughout much of the are*), The co¡dirio¡ of rcsource consumptíon holds

true, if i¡deed, tro colservdiotr strocturEs a¡e p¡esefi, but ma¡ be otherwise if they a¡e ot site.

CunentJy, the maps i¡dica¡€ risk areæ a¡d local la¡d manager's will have !o æsess the success of

any structures on an i¡divídual basis. The origiml methodology was to include a¡ æsessment of

the safeguarding povided by soil conservatíon st¡uch¡r€s but the quatity of the most rece¡t aerial

photography did aot âllow forthe secessaryfuterpreution.
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Perhaps lbe most useful applicarion of the maps is an i-odica¡ioû of which â¡eas should receive

prioriry aneltiongivet scarce developmeûr luûdt,

3.7 -3. Snrn m¡æ

Altåough preseued in a segmented fashion, tte ecology of the Ngong Hilts mu* be corsidered in
a holistic nanner. Manipul*ions withit otre part of the system will briag about conespondiry

chaoges in others, eg. soils, microclimat€ and wattr availabiliry eø. Whaæverthe sysæms used by

local peoples and otåer resource maoagers itr the area, they must respond to the æali¡ies of nutrient

atrd energy cycli ng. If the level of demand placed upontåe syst€m exceeds the int€rnal aod exterÂal

itrpuß, i-aståbility arises a¡d sustai¡ability of pmduction is surrly rhrtaæned.

The Ngong Hills is a va¡ied and diverse landscape wirh a coræspondi.ogly divene land use

s?ectrum. lf land use is to be sustai¡able, it must be gr:ided, ro a la¡ge degr€e, by the ecologìcal

processes atplay inthe etrvironment.
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4.T. THE SOCIO-ECONOMIC ENWR,ONMENT

The landscape ofthe Ngong Hills tas been cha.oged and adapted over rime by local peoples in an

a$emp to meet their needs and aqpiratiotrs, The e¡ofmous changes thathave occurrtd, have had , as

their driviq force, the strivings of people to take or nurture from the land those resources they can

use. The preseatlandscape rrflecs ttat force, a¡d, at leasr a pøtíal understandiry oithe landscape,

comes with a¡u¡derstanding of túe sociologicalstrucrurc.

4.1.1. Po?uletioa r¡d Lrbour Fo¡ce

The larest populario¡ eru.meratio¡waståe ce¡sus of 1979. However, due to the lack of coi¡cidence

of ce¡sus a¡d study a¡ea bouûdaries, as well as the co¡siderable cìange ia the last eigbt yean, the

1979 ¡esults were used only for Ngong 1qçnqh;f (adjusred for an a.onual growth rate of 5%.) The

1979 census wæ 3997 people and túe 1987 estima¡e ís 5605. For the remainder of ¡!e area, the

average number of i¡dividuals per farm vyas de¡ermi¡ed from the farm survey results aqd this

figure wasmultiplied by the aumber of farms,

The survey fudicated an average aumber of 9.8 i¡divíduals per farm (aot lecessarily family units).

Cou¡ts from the 1986 photography i¡dicæed atotalqf 732 farns, This yields a total popularion in

t.he area of 12780 ircludiag Ngong Township. \{itb an average fann size of 2.E3 ha., the

population denrity in the farníag area of the eastem slopes is 346 penons per quarr kilomerer. On

the western slopes , densiúes a¡e fa¡ lower a¡d are e*imated at less thao 20 per:ons per ryuare

lilometer. The age class distribution is preseated in figue 32. Tûe female to nale ss ralio wæ

0.98 : 1, Fully 69. I % of the popularion is below tÍe age of 25, i¡dicative of extremely high future

growth.
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If tne 15-54 age group is considered the prirnary work fo¡ce, the dependenry rate is 1 potential

worker to 0.84 depeadenrs. This can be co¡sidered reæonable given the ¡ational co¡texr.

However, these are averages for the âr€a a.nd do no! irdicate the labou¡ sioarion on i¡dividual
îarms. In many cases childre¡ a¡d elders contribute significantlyto olfarn labour. Surve¡rcsults

i¡dicated that, os average, tåere were 0. E adult males a¡d 1 .2 adult{emales available forfarn work

(per faru). The differe¡ce i¡ males to females is mribut¿ble to the off farm enploymear

o¡rpornniúes for each sex. An average of 0.7 males and 0.2 females pm fa¡m work off the fa¡n,
Many of these indíviduals are worHag i¡ Naimbi. These figures hdicare tha¡ amajoriry of the farm

labour falls o¡ the shoulders of womea. This, coupled with the t¡adirio¡at division of labour, puts

an enormous burden o¡ tfre women oftüe area. Tbe followiag division of labourisrypical of maay

farms.

Trble 7. Diviúo¡ of L¡bosr o¡ ¡ Typic¡l Smrtlholdfug

ÀCTTVTTY

Wa¡er Collecti o¡& Tra¡sport

Fuelwood Collection & Trurspon

Fodder Coliectio¡ & Transpøt

Çseking md Domestic chores

Child care

Crop Husbandry

AnimalHusbandry

Off Farrn Emp.lo¡'m ent

MALE FEMÀLE
¡¡

a

I

t¡

I

Primary responsib ility I Secondar¡r rerponsibilit¡ .

Fifty four percent of farms hire extra labour for at leas part of the yeæ. The average number of full
time workes (or quivalent) is 1.4 pafarn, The average tual avaitable labourwould therefore be

3.4 full time worten. Consideri.og the average farm size of 2.83 ha., this ¡unber is sdficie¡t for

i¡ænsive farmi¡g systens for mos! of tbe year. Usi¡g only these averages for labour poblem

diagnosis gives a misleading picture,'as 39% of tbe farns reported seasonal labour shortages,

panicularly during plantiog and harvesriry periods for naize¡beans, The cost oflabour i¡ the a¡ea is

15-25 Ksh./day aad this is a problem for many farmm nith limited cash rrsources. There is ¡o
qu e sti on t¡ ât I ab our is avail abl e if the cost canbe met.



Lacl of educalioû conlributes to a mai¡tetra¡ce of botå the traditional divisio¡ of labour a¡d

farming nethods. The average length ofeducation ofthe questíomaire respondents was 5 yean but

there were manyi-nstaaees of complete lack ofeducatio¡.

A[endance a! school is now compulsory for children and educatíotral levels are rising consid erably,

4. f .2. Eoplotne¡¡ úd Eco¡oais St¡tsr of Housetolds

Dete¡mi¡atio¡ of i¡come was difficult as many responde$s were either r€luctånt to rÊveal theif
income or kç! no r€cords and couldn't give aû accurate esrimue, Only 61% of respondents felt

tåey could estimæe their íncome and these te¡ded to be i! the middle aad uppa iacome groups

(relative to tbe sample populaion). Those th* couldn't orvouldn't rrspond oflea were at the very

lopest e¡d of the i¡come sîectflrm, The followi-ng chart ofpopulatíor distributioa by hcome group

does not include this group. Similarly, t&e average income per farm of 2836 Ksh. per month is

higher tban it woulcl be if ell farmem in tåe survey vere able to respond. However, even nith thís

bias 60% of the populalion ean less rhan 2000 Ksb. per monrfr per farn unir and ¿his som mun

support an aver¿ge of 9. I persons, The average incone amou¡ts to 342 Ksh, per person per year.

Savings of any kíad (ílcluding savings i¡ the form of livestock or other farm investments) are only

possible for 31% ofthe fa¡ms.

Perceatage
of Rerpoadeats

ltì OOOìçgìltêêEtfN l¡t

Figsre 33^ Populntion llirt¡ibstion bI kcome Groug per FüE Utrit
Note: This chart illùsÌr"Ies only tbe distriburior of tbose peopte ¡¡[q reere willirìg and able to

estima¡etheirincone.
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By fal tlre greatest amourt of cæh for most fa¡ms comes from off farn employmeût ryhich

a&ounts to over 70% of tbe reported i¡come. The balance is made up of sales of: cæh øops
(11%), surplus fo ods (7%),livestocl. relared produos (11%) ard gifts or remiua.oces (1ñ) (See

figure ?). As tùe totål fucome of ttre farn rises, a greater percentage comes from off-faffi
enployment. The importalce of off-farn employment is partialy afiribuable to the proximity of
Nairobi wl¡ere tfrere are empioymeû opporarnities. It is also i¡dicaríve of tÍe low degree of ma¡ker

orie¡tatio¡ of the fa¡ms.

F¡ro Cüå Surplus Livestoci Gifts ,tÈ

Employment Crops Food Relrted R.emiurnces

Fit¡re 34. Sou¡cer of Er¡¡ed l¡come

Althougå 19% of farms repoíed some t¡pe of conage ildustry, the gena*ed i¡cone was

ilvariahly low. T¡pes of coeage industdes i¡cluded: qpices and co¡dime¡ts, Iearúergoods, hand

made sisal products, embroidery and furniture manufacturi.ng aod repair,

AJthougb the cash generation fþres irdica¡€ the r€larively small cash imponaace of agriculrural

activities to the economic well beiag of tte fa¡n unit, the subsistmce level of most fa¡n activi¡ies

nùstberecogûized, \ryith limit€d employmeat opportunitiesthefe a¡e few alt€rûativesto agriculture

for most people. Farmiag is still providiry rnosr people i¡ the area wirh much of their food.

Although 76% of the farms are ¡ear ælf sufficiency in food produaiol, 86% *ill report seasonal

sbortages of staples. Of tbose re¡oniry seæonal shortages, 47% report rhem onlyinbad years,

while 1596 note them in mosr years and 37% experieace shøtagæ even in good years. Cleady,

there is need forproducrionimproveme¡t i¡ order to adEuately meet this basic ¡eed. Lack of cash

for inpux such as fertilizen and improved seed is amajor constailt (See land utilization types for

ad dirionalproductionconstraiars).

30

20

t0
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Uvestock related products art cuneutly about qual to arable agricultural aaivitíes in terms of casb

generatíon. This area has greú potentiat for improvemeot ir the Ngong a¡ea, There ís a large ald
expaading market for mitk a¡d farmers cal easily sell all the¡ produce. Althougb there is a daiq.

co-operative, milk colleøio¡ and markeri¡g is a problem for many producers. In addition,

paymetrts are ofte¡ delayed causíng cash bot¡leaecls. Gher co¡s¡ai¡ts to íf,proved milk and

livestock productíon are: fodder shortages, imdquate ctedit facilities forpurchase of grade cattle,

a¡d disease and veteriaaryproblems.

Wood pmducts, includiag building posts, poles, a.ud fuelwood do not figr:(e prumi.oe¡rly i.n either

casû generetion or production fo'r on farm u¡e. This is åtrothEr are* for poteatial im¡rrovemetrt. The

marketfor zuchproductsis zubstantial and well developed i¡ the Nairobi area and producenwodd

have liule dilficulfy seiting, In addition, scarce cæ.h resources could be divert€d !o otha uses if
farms prcduced nore, or were self zufficient, in these products. Fuelwood in particular hæ

potential as acesb crop,

Cash crops aûd surplus food sales accounr for about 17% of the totål farmer i¡come. Coffee is

grorÍtr otr only a few fan¡s as it rcquires cash inputs for chenicals etc, Although the area is a

marginal coflÞe a¡ea it has ¡ot met with a great deal of farmer aoc.eptance. Similady, pyrethrum

which uas grow¡ in the a¡ea io past )'eats, has fallea from favour., due naidy to ma¡ket

diïficulties. The mai¡ agricultural cash generarors æe maize, bea¡s, a¡d potatoes, followed by

inigated horticultural crops zuch æ tomatoes, cabbages, onions, a¡d qpí¡ach gr.ownforthe Nairobi

muket. As the risk of maize failure is high (25%) and few farmers have any inigatíon, the aeed for

alterna¡ive cash crops , pani cul arly th ose tb ar require .liule cash outlay , is great .

The average erpenditure parern of farn units i¡r tbe area is prsented i¡the followi.og chart. Despite

the fact that a large propottion of túe respondenrs saíd they wer€ at or rlear self sufficienry in food ,

erpeadirurcs ia this c*egory are srill tle highest, This variance may be asribûsble to the fact úsr
the chart refleds only those wto could estimate their erpemes and this group has a tigher ilcome

and tends to rely more o¡ off-farm employment. I¡ addi¿io¡, there may have been a tendeacy for

rrs¡ondents to eraggerue their self sufficíency and dowa play production d efi cits.
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Those farmers who couidrt't esrimare their expenditures were mosl qlten i-o the lower i¡come

groups, Tlese i¡dividuals were asked to rank their expenditur€s as either major, moders,te or

min6¡. !'¡snr thís ra.ol.ing energy emerged as the most consisteorly major expense followed by

shelta , crop i:rputs, food and clothfurg. The relæively high ranking of shelter may be tûe result of a

greater pe¡ceflt¿ge of í¡dividuals í¡ the iowef í¡come groups who rcnt their la¡d. It would also

aflpear thaf úe lower the i-ßçof,e, the gr€ater fhe r€lir.oce oa self prcduced food. Eaergy

expe¡ditures as apercenuge of íacome aecessarílygo up for this group.

4. 1.3. Agrimlt¡nl Corts üd Pdces

The possible options opento local farmen a¡r determined in large measuæ by the economic reality.

The followi-ng secùion summarizes some of the key areas.
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Credirutilizatio¡ nas dilficult to elicit butis estimated as low. Fi¡atcial ifftiruti ons lending ro local

farmersi¡clude rheKenya Commercial Bank, theCooperarive Bank Forlarge co-op operåtiotrÐ,

the Agricultucal Fiunce Corporation as well as privaæ balks i¡ the a¡€a. Loa.os are occasionally

made for fa¡m impmvemeots and stock upgradi.og (see below). Tirle deeds ro land are generally

required forroll ateral .

The furicultural Fhance Coqporaríon is the most coru¡oaly utilízed ctedit i.ustitution. The types of

loals tteywill consider are presented below:

Trble 8. Ty¡es of Lor¡s Avdl¡bte

TtI¡e of Loa¡ Relryne¡t
Pmiod (n)1

1)LAi.iD PURTjHÀSE
up to 20

2)DE-\/ELOPMENT
5-10

2a)Dairyloan 5 - l0
(cattle, sheds,dips)

2b) Ranch loan
i, development 20 yeæs

ü worki.og 2 years
capiul

2c) Sheep Loao 5 0r l0 years
(breedi.og srock,
dips, pasture
improvemenr, fenci.og

2d)Pig Loan 3-5years
i, development

Interest Minir¡un ß n emütsrsecoritE
R ete, Dow¡ Pevme¡t

20 -40

varies Secured bytitle deed

Repa¡'mennfuough
I.R. O.(inevocable)

Repalmerr at sale of
anim¿[5. \{s¡$¡g
cagital provided atfull
amount for fi¡st 2 veals
Then slidi.og s'caldfor E

years. May be 4 yeæ
grace period on
developmentloars.

Onlyju*ifiedwhen
farmerca¡rvarrant
high er stocki ng rate .

Mustbe mived farm.

i¡lendedma¡ketmust
be shown

17
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TyÍesfLs¡n R.ep¡ynent

Period lvr)

-l

ü, workhg capita.l

2e) Poultry Loar
(chicts. feed. worki¡s caûitall'i, Feerl Z-years

trteret lfinimun9É
R¡rçl DornPrvmert
f3

Len¡rt¡/Secudtå

Rest¡icted to areas with
Iocalnarketi.og
aúvartage. Midmum
$ze
layer:500Broiler:1000

Tot¡l loan based on # of
animals to be kept.

Mu¡tbavecoffee

Maybe 3 yeargrace

Musthavewaerpermit
Musthave installed q.

Fina¡ced a¡ the rate of
Ksh. I 360 per acre,

ü Others 4 years

2f) Pa*ure Impmvene¡t Loan
(le¡resablishm ent,
paddocking 5 years
feaci.ng)

29) Coffee loan
i) workJag capital I year

license
ü pocessi-ng etc, 5 - 10 years

2h)Warerloans 5 - l0 years
(talks,damsetc)

2i) Seæoaal Crop Loans
formaize/whea¡ I year

2j) Other Seasoaal Crop Loans
(maize,couon,wheat,
sunflower, potatoes, horticulrural
crops) 2 years

Notes:

1. Unless sta¡ed otúerwise a graceperiod of 1 year afterloa¡ disbursemen¡ isgranted.
2. lmerest rates are bou¡d to chanse fro.m tirÍ e to time.
3. I{ost AFC loa¡s are.secured b/title deeds; limi¡s6 ì¡Dsecured credit of up ¡o 50 000 IGû. ca¡ be
graore d wh ere a¡rpropri ate security isnot available.

qgqfçg; A.F. C. Developme.û Hoûse, Nai¡obi and F¿rm Mauagement Handboot of Ke¡)'a Vol.
IIIB

4.1.3.2. . .- &tp lzltzt ud Coø.aøditrPnæs

This topic bas bee¡ dealt with ir a very der¿íled ma¡ner i¡ the Fa¡m Managemem Handbook of

Kenya Vol. IIIB (Ministry ofAgriculrure, 19&5). Readers are refened to tharpublication forfunhet

i¡formation.

13

L2

I3

12

t2

|,<

25

L4

13 25 Financed at the ra¡e of
Ksh, 1000peracre

Secured bytitle deed.
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4 l.4.l. Rotds tød Ttzzsloon

The road neffiorkiatfte study areais adequate in rerms of it's extenr, but is inneed of additio¡al

h relation to the æst of the coutrtry, The Ngolg }lills a¡ea is ver¡ well served by a developed

i¡h¿structuæ. This however, is ¡or æ say tåar it is optimal, a¡d there is much scope for

improvement.

upgradhg and nailænance. The Senlement and hfrastructure map illùstf,a¡€s the road nerwork by

type and condition. The best roads in the area arc the main Ngong to Naimbi Road, the Ngong to

Kiserian Road a¡d the Magadi Road , all of which a¡e hard surfaced.

T[e upper círcular road , phich is the najor sli¡e of the study area, is u¡surfaced a¡d difficult for

r'wo wheel drive vehicles to negotiate after heary rai¡s, Túe road wídth and alignment are

satidactory given the present and anricipated levels of ùse. Drainage structurcs (c1úverts, chennels

aad ditcbes) a¡e often blocked, givilg rise to over road flows and subsequent ¡s¡¡ing sur:face

damage, Sidehill cutsneed stabilization in several locations if future bigh main¿efiançe costs are !o

avoided.

Tbe aesrbetic quality of the upper circular road isvery high a¡d the route is a poput ar pleasure drive

for Nairobi r€sidents, pa$icularly irr cof,bi¡ation with the mute arou¡d the hills. The alig¡ment

follows the co¡tours aad wraps gracefully arouad the many footridges of the hills. Running, as it
does, between tle 1900 a¡d 2100 meter contoun, fmmed and open views a¡e afforded of both the

skylhe of the ridge a¡d the hills below the road. Altúough contributing significaatly to the sparial

variety of the aligr.metrt, the roadside planti-ag could be grearly improved and beuer coo¡di-aared.

Presently, the roadside is u¡derutilized a¡d i¡¡eed ofrehabilitation. Improved plantiag in this large

sicte could add, ¡ot only to the scenic quality ofthe road, but, mo're importantly, to the fu¡ctional

rcquiremens of the rigfrt of way (ie. erosio¡ co¡trol a¡d sidecut stabilizmion, povision of shade,

fodder and fuelwood).

Tåe many side roads a¡d small tracks t¡roìrghott the farmi.ng area provide botb vehicular (ofren

onlv 4x4) aad pedestrian access to the farms. Generally, these a¡e located along tte ridge tops a.nd

i-n tbe valley botoms, Mai¡tenance o¡ these tracks appean to be close to nil and many aæ nearly

impæsable to two wheel drive vehicles, even in the dry season. Large volumes of wa¡er run dorcn

tbe roadpays aod sedous gully eroúon is evident in maay locatio¡s, Díve¡sion ditches a¡e
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desFera¡ely treeded along most ofthese routes but tåese nust be placed in such away as ¡o preveût

large discharges íato adjacent fa¡mers' fields, Although too trarow in some places to allow

plantiig, there are many prese,rtly utrutilized loca¡io¡s thst'would be suit¿ble for additional pfant

mderial.

A simila¡ situæion has developed on the main road to the top of the hill at tùe noth end of the ridge.

hadequare initial desþl aad poor mai¡te¡ffice tfls rcfllted in e¡osios so severe tha¡ the mad tad to

be relocated parnllel to the origi.aal route. Il places, the seçotrd rof,d is belot zunoundi.og grade hy

as much as 2 meters a¡d it too will soon reach the co¡ditioÍ ôf the first alignment.

Becruse ofthis the hi ll top is ¡o lo¡ger accessible to sal oon vehicl es for most of the year. As this is

tåe mar¡ access a¡d the local cou¡cil is charghg admissionto vehicles, there ar€ eco¡omic as well

as ecological reæons for ímprovi.og and tåen prcperly n¿¡¡¡ai¡ing this mad. The mad ends a¡ the

r¿dio beacon but a smaller track poceeds beyond this poi¡t for more than a kilometer, I¡ addition

to disrurtiq tikm, four wheel drive vehicles have caused considerable vegemive damage aloqg

this route,

Access to the ridge f¡om tbe south is via a 4x4 track fmm the Magadi Road. No mai¡tenance is

carried out on this t¡¿ck either and rhere a¡e several loca¡io¡s of se¡ious erosio¡, The ¡oad makes its

wayto a poi-nt justbelow the highest sumñit from which a foot trail proceeds for seve¡al tjlometers

along tbe ridge to tåe north access road, Views from bo¡h of the ddge access tmcks are s?ectacular

a¡d va¡ied.

Tùe road ¡erwork i-o the Rift Valley poníon of tbe area is li m iæd to the wesler¡ cirsula¡ route a¡d

unimproved 4x4 tracts branching fmm it, Many of the latter a¡e impassable in all but the driest

seaso¡s. Erosio¡ oa many of the hacks is causi.ug the development of parallel roads which i¡ rum

also d egrad e,

While tåe digribution of roads agpear: to adequarely serve the populus, the condition of maoy

tracks re¡ders them unsarisfactoty. Fa¡mer¡ who do have vehicles car often ¡ot use them a¡d those

thc do¡'t hsve to åaul their produce on foot to a poi-or that public vehicles c¡¡ reach. The lack of

public tJa.0sport on all but the hard surfaced roads mea¡s thæ most of tle people i¡ the area have !o

walk very long diuances to reach trd.ospoa. This affeds aot only the tra¡sport of produce to

available ma¡kee but also the possibility of fhdhg aod taki.ng work elæwhere. It also co¡tributes

to the ¡umber of absesree members of families çho live a¡d rort off farm. .A m*am (privdely

operuæd snxal bus) service atoag the upper circular rouæ would grearly ifrprove t[e situation for

many people. Hoçever, manfts would not be able to operate in wet weather given the cuntnt

coadiúon of the ugper circular road.
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The Ngong Hills have traditionally been a plemiful source of râter. hdeed, the very ¡ame

"Ngongo" refers to the eye, sprilg or source of water. U¡fortu¡aæly, shortages of water a^re trow

the norm for many local residen¡s. ì¡¡¡aær rationì ñg occurs in virtually every pan of the study arca

that has piped water includiry Ngong øwn itself. Most schemes lurn the water otr every thæe

da¡s. Iaøeasiry populæions have brought about an ever increasiq demand which give! presett

r€sources is aor possible ø oprimally salisfy (see hydmlogy sectioÃ). This demand has led to a

number of developments.

Several warerprojecrs.have b een i¡.iriale d i.n tåe ãrea i.n receft years. Many have been completed or

are nearly so wbi.le several others arc i.n tbe pia.oning and constructioa phases. Tbe i¡frastru@ure

map indicates the localiotr oîpiped rvater projects. h addition seve¡al ¡ew boæholes are plamed to

help meetthe demands of Ngong Towl and adjacen! areas,

I,lany of the firojects have been developed on a harambe or self belp basis, çith tfre government

providing marchiag fu¡ds as well astechdcal advice. Several spríngs have beenupped i.n the hills

but these are ol'ten shÊIlo'r? $ourçes and are at their productio¡/urilization li,níts, Their s¡'e nÊny

privare boreholes i¡ the alea and these serue not ody rhe owners but vay ofte¡ the popillation i¡
theimmediatevicility. There a¡e few reæntio¡ dams i-û the area, althougb ther€ is grear poæntial for

morc. Water poilts iacluding piped wate¡ schemes a¡e loca¡ed i¡ the a¡ras of greatest population

density ramelythe eastern slopes and their is ver¡ üele to se¡ve those irtbewe$, The folloÌyi¡g is

the percentage of farmers who repon their mai¡ source of çæer to be:

Borehole 19.TS6

Piped water (withi.o I Kn, ) 57 ,6
Trucked(delivered) 4,5
Spn¡g 18.2

38% claimed their dri¡king water supply was ioadequate and 48% had difficulty securi.og adequare

water fortbei¡ stock. 625 have some warer storage facilities a¡d 48% a¡e employing some lorm of

waterco¡servation.
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4.1.4-4- E4easíoa .çerufces

Extensìonsenices are pro'!ided mainl}' by th Ë Department of Agdculture ïho mai¡tai¡ a District

Agricultural Officer wit! a staff of I I workiry fron the Ngong office. Advice on arable agriculture

a¡d livestock developmeat is available and thù are a few nodel farms it the area. The departnent

also has a bee keepiry ext€nsion service tùæ visits tåe æea. The Midstry of Energy ( Kenya

Woodfuel Dewlopment Pmgranme) hæ a few agrofortstry demonstratioa plots in the arca, The

agriculrural fi-oance corporati on also offersfi¡anciat advice,

The loca.l Veterinary Clidc provides rervices, I¡ most i¡.stances tûe fãff,er must çone to Ngolg

Tow¡ioradvice alúough rhe agricultural ex¿e¡sio¡ officers do visirrhe farms.
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The Ng ong Hills have uadergone drama¡ic a¡d exteasive cbanges in land use, panicularly over rhe

last tåi.ny years. The followi-og percentages of farmers rEoned the originat land use a¡ the time of
occupatioato b e:

The previous vegetative cover at the ti m e of occupatioa was reported to b e:

Arablegriculture
Forest products
Grazlqg

Cultívaredøops
Grassland
Forest
Bust a¡d Thicket

24.2 % of respondents

71.4

15.7 15 of res¡ondens
28.6
40,0
15.7

These perce¡tages are i¡ ma¡L.ed contrast to tåe prese¡t co¡dirions where arabte agriculn¡r€ ûow

accou¡ts for almost 100% of the eastern slopes outside of the fo'rest rcsene, The ¡atural fo¡est has

been complerely destroyed ia the farmiag areas . considering the average lengtú of reside¡ce ís

oniy 16 years, the ræe of chatrge has been very higb. Tåis has had a profound effect upon the

ecol og¡ aul p'roductio¡ characte¡istics ofthe a¡ea.

while mixed small scale farmilg is widespread on the eastern slçes, ertensive grazing is tüe still
tåe most common la¡d use i¡ tåe wester¡ and soutftern po'rtio¡s of the study area. The gazened

ùpla.¡d fores! area is used for the grazing of domegíc soc&, fuelwood a¡rd fodder gatûeri¡g,

ws¡effbed protectíol, a¡d recrestio¡ as well as for wildlife protection asd r€sea¡€h. The

distributioa of najorland utilizariont¡'pes (LUT's) is ifustrated on the map. La¡d use A summar¡

olthe major land use cdegodes and æeæis lound i¡ the t¿ble and cha¡t below. Deøils of tùe la¡d

utilization tpes follow, togeth er with plaos aad sections of severd represemarive farms, Although

most of funs ir the a¡ea a¡e míved agriculmre operations, the øcpland and livestocfr componers

are ¡neserted separuely.
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Figure 36. Major Lsnd Uses as ¡ S of tüe Total Study.&ea

Cropland accouflts for a large portion of rhe $udy alea aad mos! people i:r the area derive at least
someof thejr hasi c needs from it. Details of this majorlanrl usefollow.

4.2.1-1. Geaetzl Ctpppi4gr Câuzcce¡is*'cs

Most of the arable cropland in the study area occum on dre eastern slopes below the fo¡es! resør'e,

Small scale, nou-mechanizerl, r.ai¡ferl, subsjs¡ence farmíng witft üttle commercial odent€tíou is tlte
norm, Maize. inærcropped (both mixed an<l row) with beaos ís almost usiversal as the major crop
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compoûetr!, followed by Englisb a¡d sçeet potåIoes, a¡d peas, which are also í.otercrûpped ìpith

maize. Crops are planred ffiice a yea¡ on the same land a¡ the begín¡ing of the long and shon ra.ils.

h,farze growa in the shon rai¡s ¡u¡s a 25% risk ol'crop lailure. Despite this, man¡ famm coati-nue

to plalt túis staple as ir is diffícult to obtai¡ aad traarport legatly otherwise (due to maize

transportarion replaríons). Failures are used for livegock fodder. occasiomlty, the maizeltea¡s

combinarion is replaced by potatoesrbea¡s i¡ the short rai¡s. Tåe following generalized cropping

caleridarirdicates the din¡iburio¡ offarmíry aaivities fmtfrethree major cr.ops.

FtÍ¡ll0BS

p = prepararion andpl anting W= Weediag E= Harvesting

Fig¡re 37. Crogping C¡le¡du

Only 10S of fa¡nets fallow any of rheir la.nd ald ¡hose rha¡ do, rtn only a vety small ponion aad

the period of fallow is uzually only a few monrhs. Pasurcs are nor generally rot¿r€d çith
cropland. The average cultivatiot faeor whicú ís " tte ¡umber of yean ulder cultivatio¡ as a

perceltage of tte total cultivatiotr , non-culriv*ion cyole. . , , , ,. a measure oftbe intensiry of azble
use of a soil, " (FAO, 19E4), is esti.oa¡ed ar 67% for rüe earire farn ( culriv*ed latd / (faflow land

+ productive land + cultivaæd land). The crûpprng i¡dex which is : " The number of crops

ha¡vested in relation m years in che cropping cycte " (FAO, 1984) is 200S, indicative of double

moppiry peryear.

The Jrrodu*ion level r¡aybe classified as Level I accordi_ng to the Fau Malagement Ha¡dboot ol
Kenya. Farmen employ Faditional groduction æcbniques, do not apply appreciable amounts of

IA¡¡ gE3 IJf¡ ÂTß I^r JT'X II'LT At0 sPr oct t{ov DE

I I
ll t

P
g[

B P
ff{

I

P

It

Y

il

r

Y T



'| ..1-

feÉrlízers aild do norutilize pla¡tprotective ageotsvith tfte exception of coffee, (ah11oÐgh77% oI
far:ners appl¡ sorne üra¡urc to their land and the amount onll'averages about 50 Lg. iha.i¡'r. ) use
oi i.mploved seed is usually limired to maize oiwhicb 612 and 613 are the popular varieties.

4.7.1.2. Lsød U¡ilizt¡iøn

The Ibllowing chart illusträtes the land utilizari on by use and crop qpe on the average farm.

Farm Land Utiìlzat1on

Figure 38. Fa¡m Le¡d Utiliz¿tion

The lollowhg table lists the various crops growrl' and their avetage areas:

Table 9. L¡¡d Utilizatio¡ on Small holdi¡gs

Lard Uce Âcres Eecta¡es

totallatrdsize '7.0

rainfedcropland 3.8
maize/b eans(htercro¡ped) 2.9
peas 0,3
potatoes 0.6
other crops* 0.2
fodder orops (hcl, napier) 0.4
fruilfoodtree/shrutr 0,2
pelmanetrtpash¡re 2,2
other trees (veoodlot) ' 0. I
kitchengarden 0. I
dwellingplace 0,3

2.83
1.54
t,r7
0.17
0.24
0.08
0. 16
0,08
0,89
0.04
0.04
0.12

I l'lalee/Beans

! Fe¡nlanent Pasture

E! PoLatoes

[fl Fodder crops

D peas

E Dweìlinç

ffi Ot r'e. Annual Crocs

N Fooii/Fruit Ïrees

Ø \¿!oþil()L

& tiiichen Gaurte r,

' ol.her corunclì cfops i.äclude: ûi.llet, sorghu$, wheat, cabbages. sF'eet potatoes, sugar cane,
kale, tomatoes, soya beans, carots. pafsley, onions, su¡flovers,
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4.2.1.3-

Acoal ylelds a¡e dífficult to determi¡e as most of tåe produce is consumed on farm a¡d few

farmers keep accurate records. However, estimates based on fa¡neri¡tervieçs i¡dicate ¡rields for

maize range from less thal E00 þ,/ta, to abour 1600 tg/ûa, per yef,¡, all of wûiot are belsn r¡e
predicted yields for lhís zoae and level of malagemeat, Accordiag to si¡¡¡ta: areas, y'elds witùout

fertilizen should be agprorimately 2000 kg./ha. With fertilizen a¡d higha managenent levels,

leldsof upø4000tg./ha. are possible (Ministry of Agrículture, 1983).

Results of t¡ials í¡ Kajiado dístrict indicate yield inæases of 3 t Kg, perhectare for each Hlogram

of 60 -60-0 fenili zer ad d ed perhectarc. Significaar yield inmeæes could therefore be expeced inthe

LH3 (III-3) zone of tåe Ngong Hills if fe¡tílizers could be added. lncreases i¡ the drier zones

rvould be fa¡ less,

Yields for bea¡s a¡e very dilficult to esrimare pobably rus around 600 þ/ha. d production level

1. Su¡llower, although not commo¡ í¡ the ar€a could do well at about 600 kg./ ha, Pot¿roe¡ and

cabbages are subject!o t¡eme¡dsus va¡ia¡ion rpith the level of managenent. Yields a¡e arou¡d 5000

kg/ha for pouroes and 2000 kg. /ha, fø cabbages, but yields offar higher are possible,

Napier grass yields are unknow¡ bur sinila¡.area.s report yields of 2500 tg. of total digesrible

notrieats (IDl$lha withowfenilizer.

4.2.1,4. Pltated Ttæs.td YøodÍPqE Er'.Is oa Fúas

The on farm çoody compoûest åas utrdergone fluctuuion aad cûa.rge over the yeafs. Almost all

the native forest thar was in the farniry area hæ bee¡ removed. In its place are crûplaûd, pâsture

land and planted trees and wood¡r peres.oials. The followiry ís tûe perceatage of fa¡mers who felt

tbe sumber of rees in tåe area (ia the past five yean) had:

I¡c¡eased
Decreased

If felt to have í¡crerreúhe followi.og percentages cited thesereaso¡s:

69r
3196

Protected by local people
Pro!eoed bygovanment
Populatíotrtrotfu creased
Neç Plant¡rio¡s es¡ablisûed

)
2
0

96
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11 felt to have deererseú,he followiag persenreges cited the¡e r€¡sor¡¡:

Populatíonincreased
C\lúvaríoni¡creæed
LI¡coûtrolledcuniûg
Overgrazi-og
Fire
More tha¡ o-tre a¡swer

Tree plantiq otr I'arüs has bee¡ well accepred and rhe number of trees oo priv*e farms ùas

iacrcæed significa¡tly over túe pa$ five yearr (as opposed to the ûumber of trces on public laads).

This ís very evident whe¡ the 1978 photography is conpared with the F€sent sioatio¡, 89S of

farmers plant trees or thei¡ land while ody 34 % plant outside of their farn boundary. The most

con-mo¡ly planted û€es í¡ the a¡ea ate: Cmtot aqøloanpus, Caevzllea nþaga, Eaal;pat
nltgaa, Clryessus lastaat¿z, Casuanaa eq utseaÍolta,and þútausøolúe.

Udortonaely, most sf tÍe above mentioned species are lot very mítable for ilterøoppitrg (given

present ma¡agemeat practices) æ they are excessively competitive witb øops for borh lighr ald,

espeeially ia the ease of the Eucal¡pns, warer, The very large numbers of Eucal¡ptusthathave

beea zuccessfully established il the area are a problem i¡ several way.s. A mature specime¡ rvill

tra.nspire up to 400 gallons of warer a day, which is a serious blow to local soil moisturc reserves,

¡o! !o me¡tio¡ grouûdwaler recharye. Il addition, the leaves contai¡ tor¿i ns which accu$ulate in

lhe soil and can preclude future maíze production. The b¡iule lature ar1d extr€mely tall growth form

of this t¡ee maf,e it a dangerous species to plart in the very densely populated are*s,

The major source of seedli.ngs ( 65S) is the governmeût MOE ¡ursery a¡ Ngong. Other sourres

are: privare nunery (19%), on farm nursery Q.996), nd tra¡splants fmm fa¡mer's oç¡ ls¡d

Q .99f'), Oily 5096 of fa¡rers tþlt they oould get the species tbey waated,

lYhen asked for which reåsor$ thel would plaat trees trsxl year, rhe followirg percentages of

farmerscited :

Fuelwood
Fruit I Food
Building Posts and Poles
Shade
Wi¡dbreaks
Toi¡creaserai¡fall
Fenalg
Emsion Co¡trol
Charcoalproductiol

0
t5
71

0
9

32
21
20

9
I
5
',
.,

I
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ln recent years there have been severai agroforestry iddarives in the Ngong Hills. The Kenyan

Re¡ewable Energy Development Prograrnme (KREDP) bas grovided sone farmers i¡ rhe a¡ea

wíth both advice a¡d seedlings. From their trials they are rtconrmending the followilg species for

lhe a¡ea, Ieuézeaa leucvcqbala, Sesbaaia sþa4and Caltaddn calotfunus, planted aloqg

co¡toutr o'r otr tefface edges together with Bana or Napier grasses. The mggested ilrolr spacing

is 0.25 - 0.5 n. çith 4 - E met€rs betwee¡ rows. Gher recommended species include: Eç'tbnn,

ab)ssittca, Coldia ab@zrca, Acaa'a sp, , Maúbaø.ia sp, ,ejLd æwua rvbusts. Tûey also are

recommending th* farmas plant ia atr ea$ we$ odeffs¡io! çher€ver possible. This la* point ís

far too genanl however and does qot fully considerthe local wi.sd varídiot due to topogmphy.

Tbe Maziryira Institute togetber pith LC.R.A. F. did some çøt with local people in the Kibito

a¡ea i¡ 1983. A cunory Diagnosis and Desiga wæ conducted and several on fa¡m trials were

conduc'ted. The t¡ial species included Leucaeaa leucocqâala, Geuilleâ mtustâ, Casaadaâ

qatîetfo/ta. Sesúana gnadtllon, l[arcúanun aþu, Pmmpis c.üleaxi Ca,Nlpizia sptnox, ,
iûøosa scabwella, ZSzipåusøauaaata, Success o¡ tåe expaimental trials was limited due ill
most part to inadquåte watef suFply.

The per-centage of larmerswho feel tha¡ tbe mai¡ æaso¡s f6¡ 5ssdling mort¿liry are;

lYæerDeficíeary 8&96
Goats 3

MoleRats 3

I¡seøs 2
lVrongSpecies 2
OtbaPests (ircl. wildlife) 2

Tbe following are the posrible niches for t¡ees identified in the farmíry area (lised ín deceasing

order of occurence and pre sent d egæe ofutilization):
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T¡ble 10. Po¡¡ibte Nicåe¡ fo¡ Tree¡ (Õcæffence lÊ Pre¡ert Utiliz¡tios)

Oc cu¡rence

1, Cropland
2. Arou¡d homes
3, Prcperty boundaries
4. Fieldbou¡daries
5. R.oadsídes
6. Hedgaons
7. Psstores
E. Drailagecta.mels
9. Tenffes
10, Perc¡¡ial orchards (ircl, aapiergrasg
I 1. Gullies
12. Woodlols
13. River/steamba¡ks
14. Raageland
15. Waterholes

Desree ofUtilizrtion

1. Prcperty boundaries
2. Hedgerows
3. Fieldbou¡da¡ies
4. Aro¡¡d homes
5. Croplaad
6. Roadsides
7. Pasn¡res
E. Perc¡¡ial ùrhards (iacl, napier)
9. Gullies
10. \{oodlots
11. Terraces
12. Drai¡asechaüels
13. R.ive¡/tteamba¡ks
14, Rangeland
15. lVaterholes

Capital iatensity of the operations is low (see iacome section) and most fú¡mers are ¡ot able to

afford agriculrural i-nputs zuch as feailizers and pesticides. This combi-ned with other fsctors, zuch

æ poor soil management, have lead a najority of farnm to complain of declì ni¡g yields. This is to

be erpected as most of the soils werc deræloped under forÊst coyer atrd the initial feaility has been

depleæd ia the absence of affordable inpus.

1aI6 Lthøø¡tp Pøte fttPEat'tj

The labour i¡ænsiry on tùe farms is high with appmximately 5.4 man monrts per hectarr per year

(or 3.2 full time adult norkers per fam) available oa che average farn. Despiæ this, some fa¡rners

report shortages of affordable labour æ peak periods, Power on the farm is almost enrirely human

labour and few people use draught animals with the exceptioa of donke¡'s for hauli.ng water, There

is very litde use of machinay although swe of the larger farms do hire cu*om operators for

ploughing. The coi?rmoÁhaÃd þooisused ar€ pangas (macheæs), andjembes (hoes).
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4.2.1.7. Tecþttdl Kto edge.zd Aat'Þde to 4rdêsltsrv

The tech-nical klowledge a¡d anitude towards agriculture ol I'a¡mers irl tl¡e a¡ea is extremely

variatrle, rangi-ug fronr ssveral outsundi4 examples of model faffis to ma¡I tbat are less ìhar

adEuare. Gelerally speaking, the farmers have at l east primuy scûool educatiot and are r€ceptive

to be¡eficial i¡¡ovation. Most farmers ar€ aÌtar€ of the da.ogers posed by poor malageme¡t a¡d

have made at least some effortto improve thei¡ la¡d.

lthni¿ gs¡pqsitiq¡ affects fa¡ma agitude towads agrículmre. The Kikuyu fa¡mers have more

culúvatíon experience thaa maay of the Maasai people who have only rtceatly adopted farmi.ag .

This is by no means universal and some of the finest farms in the area are operated by Maasaí.

1.2.1.t. .Síze taí .9htaa af Fta¡e

Far¡ns a¡e generally laid out parallel to tfe crest of the ridges (where there is usually a road or

improved track) atd ofæn run from tåe ridge crest to the valley floor. At the end of a ridge the

farms are uzual.ly laid out radially. The average farm size is seven acres (2.83 ha.) and the node

falls i¡ the 5,1 - l0 acre class, Farn size ra.oged from one to one hu¡dred acres otr the eastern

slopes, and up to tbree hundred acres on tfre raqcbes ia tte western portioa of the srudy a¡ea. The

following table lists tbe percentåge of farms i¡ the various size groups:

T¡ble I I . Síze Distributio¡ of Srnpled F!¡m¡

Size Perce¡t¡ge of Srnple

< 2 afles*
2. l -5acres
5.r-10
10.1 - 15

15. l-20
20, I -s0
> 50 ames

22.9q6
28,6
32. E
5.?
4.3
4.3
t.4

* Subdivision u¡der 2 acres íllegal by act of padiament !

The followi.ag plans a¡d seoio¡s a¡e d t¡pical farrns sampled. The first farm illust¡ucd, is thæ of

an old Kiku¡r woman who had t¡e fiûest farm Èhe autüor visited. She demonstrated a wealth of

agrícultural aad agmforestry taowledge and was making over 3500 Ksh, per monrh off her 6

acres, Fen fan¡s came close to this and mo$ of fhe others were far from it i-o terms ofproduction

andsustainattility.
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4a I e- Acêess ttrd Tetore

By fæ the greatest percedage of farms ar€ held under freehold rirle. The percenrages of fams

occupied under rhe followiag ænure types are:

Freebold:
Leasehold:
Squauer:
Awaiti.ogtitledeed:

81.5 %
11.5
2.8
4.2

Tbe eflect of tenure t¡pe ol I'arm maûageme predíces can be large. Ttose leasi.og land tend to

tave liule i¡ce¡rive to either i¡vest ia farn impoveme¡ts or to co¡sider the long tern effects of

their agriculmral naaagemeat practices. Formal leases are ofte¡ ¡oteústen!, or for very short

periods, and this lends little security to the tena¡ts. Landlrds ofun Eohibit tree plaati ¡g by æna.Àts

as this ís seeo as a symbol of claim t¡ tåe land. In addítion, lack of títle makes access to credit

almostimpossible.

Some of the very worst ir¡stå.ûces of soil erosion i¡ the study ar€a werc ot leased la¡d. Almost

wítúout exception, whenever leasi:rg was e¡countered, lhere was serious land degradation, In one

i¡sta¡ce trvo leased plots vitt a total arca of 1.6 ha. çere cultivced fo,r naize oa slopes over 45%

with ¡o erosion collt¡'ol wha¡soever. The fesult ]ras rill and sheet erosion so sever€ tha¡ t¡e teûant

complai:red sbe could feel herhouse move during a paniculady severe storm. In addition, the fe¡ce

posts in the small valley directly below Íhe fanr¡s were conpletely buried with to,psoil removed

from the two farms. Incideually, tle soil was a nitosol çhich has the highest pot€otial for

agriculrure and grouûdwateri¡filü"rioni¡ the a¡ea.

Given the sho'rtrge of land resources i¡ the area, access to dber lands tater ol great importance.

Unfornraarely, access to tbe for€st was not clearly defined in the quesrionnaire a¡d tûere was some

discrepanry ia the rtsulrs. Although 70S of the farmers i.oærviewed admiu¿d geniry nuch of their

fuelwood from the forest, only 38% reported Âccess to other lands. Of those the followíry

Pefcentågeswere:

Freeheld by the farmer 60
Leased 24
Publicla¡d 8
Close friend orælative's . 8

The use ofthese otha la¡ds is listed below. Poblic land te¡ds to be used for grazi¡g and fuelwood

collectiol whi.le privale la¡ds a¡e most olien used l'or mop productíon.
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Reponed uses of other laad:
Not used

C¡azug
Fuelçoocl
Aruual c¡ops
Rented to oiber:
Cash crops
R. esi denti al

10.09(,
76.7
3.3 Note; 71% reported geuing fuel from the fores!

36,7
13,3
6.7
3.3

1.2.1.1O. Ptvdøc¡ioa Coagtziats &d Liøt'ti4gResoutes

Fa¡me¡s i¡ the a¡ea face a number ofproblens affectirg grodoaion The most com m o¡l)¡ reponed

problems were la.nd shortages, clim*ic coÂditio¡s, trut¡ient deficiencies, aad pests. The followi:tg

table lists the p ercenrages of farms rep oning various productíonproblems:

Trble 12. Prodüctiotr Constní-nts¡È FreguetrúT of Reportlge - Crûpknd

P¡odsctio¡ Pro$lern Perce¡tr-ge of Fr¡n¡ R.eoortins

Latrd shortåge
Latrourshonage
Moisrurdefíciencies
Short growi-og season
Umeliable timi.ng of rains
Midseason moisrure s¡æss
Poori¡filtr*io¡ of rain
poor rooti-ng conditions
poorsoil strucnle/consigenry
poodrai.nage/aerati oo
Tillagçroblems
Workahilitv
Rocks/¡to¡es/roots
Soilmtrie¡tdefíciencies
Watedoggirg
Weeds
I¡sect Pesrs
WíJd Pigs
Porvughes
Buffalo
Tbef¿
Inadequate Supply of hpurs
l¡ck offertlizers
Lack of improved seed

39
96
96
94
94
10
10
10
r0
28
26

6
57
16
54
74
55
25
28
20
35
29
l4
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Trûle 13. Fsruer RåEtitrg¡ of R e¡oorcer Eequired to luprove Production

F¿stm R!trkl n¡¡t2 Ra¡t3

\{a¡er 71.0 21.7 3.1
La¡d 14.5 17.4 15.9
Inpurs(fenilizers, pesdcides, seed) 5.8 29.0 38.1
Machherylimplements 4.3 8.7 15,9
Dra:rgh¡åninels 0 0 3.2
Labour 0 5.7 1 1. 1

Other 4.3 17 .4 I 1. 1

Tbe mos! commo¡ly recognized faæor was warer deficie¡ry followed bylaad shøtage and a aeed

for inputs.

171

Lilestock is an extremely important component of most laûd uæ st*ems i.o the area. The types and

¡umbm of animals as well as the i-oænsity of management vary from a¡€a to area. Small scale

inte¡sive admal prûduction is tbe ûorm ill the eastern slopes while larga scale ext€nsive operarions

prevail in the west .

Livesøck of some type is owned by &4S of farners i¡terviewed. The followi.og table i¡dicstes t¡e

rype and numbers oflivestockon the average farm on tbe eastern slopes.

Trble 14. Tvoe & Avenge Ngmberr of Livestocl on Frrng of tf,e Ersem Slooe¡

TyPu
Aay
BeefCaule
Daiq€atfle
Goats
SheE 4
Pouttry 9
Donkeys 0
Beehives I
Totallivesæcku¿its 4.2

Àverese l(allfarms) f of funs oos¡e¡si¡s
84
4

?L
43
59
66
lt
z0

0.6
3.5
3
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The p'riraary livesocl, poducts are mea¡, mílk , hides, eggs a¡d honey. Tha.e a¡e very good

existilg markets for all of these products itr Nairobi although traospodårion and collectio,l

problems oftenli mit sales,

Fodda availability is a serious prblem ia the area â¡d 715 of gock ownen experience fodder

shonages especíatly during the dry seæo¡s. The follorving pereentages tepoæ their primar¡' source

offeed to be: Fresh 6rass: 54% NapierGrass:39% Bought Feed: 71Ë. Tûe fodder shortage

is ofte¡ so ertreme thæ people will gatha fodder æ fa¡ æ the Karea area (10 kilometers away) and

haul it onfoot.

Frerft grass is gchered on fars, fmm madsides, and occasiola[y from the forcst æserve,

Im¡nrved pasrure species arc used only by a few farmers. Nagier grass is geaerally produced on

farm but it seldom meets demand. The carryi.ng capacity of pasturts ín similar zones has been

estfunaled at " 1.4 ha./ Livestock Utrit (LU) on highland savanna; t ha,/LU on Nandí set¿ria

betwee¡ 2 050 a¡d 2 200 toeten, or Rlodes grass below ttrat; feedi-og R-hodes grass, zubten'.

clover, Lotononis, maize silage and fodder barley dowtr to aboùt 0.25 ha./LUì suir€d for grade

dajr¡'cows and grade cattle" (Minisr¡'of Agricultuæ, 1983). With averages per farm of 4.2

fivestock units, ,89 hecta¡es devoted to perma¡ent pasture and . 16 hea¡¡es to fodder crops, it is

clea¡ that the farns a¡e overstocked, given tåe preseff i-stensit/ of maoagemeat. Tte eristing

pasrures are frtquently degraded as a result of overutilization, A high percentage of exposed soil

and soil øeep are com m on i¡ pasn¡re a¡eas,

89 S of i¡tervíewed farmers i¡dic¿ed tieir wi I li ñgtress to participate in a cornmuoiry cur and carry

bayland, while 84 % were i¡te¡ested in a conmuairy fodder orchard. Altbough 83 ñ were interested

ín a community pastur€, therc were stf,ong concerüs voiced about possible diseæe poblems with

herds olmixed ownership.

Other livestockproduaion poblems aoæd o¡ farms are listed in thefollowhg able.
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T¡ble 15. Prodrstior Colrtrafuts & Freque¡gt of R.epfirage

ProdustionProblem Perce¡t¡ge of F!¡Es R eporti¡g

Weight Loss orpool gai-o 62
[,qp mi lkproduction 59
Highnort¿lity 49
Low reproductioarates 12
\{atershonage 68
Pastureshotage 46
Browseshonage 26
Foddershøuge 60
Poorqualityfeed 3
Pasuredegradatio¡ 16
hadequardencilg 4
Inadequareshade 3
Iaadquateveterinaryservices I

The problem ol livestock nortalíty is serious. The cost of grade dairy catrle is very high and

represeflts aû enormous i¡vestment to the average farmer. If túe a¡imal survives, this cosl calr be

recovered i.n two or rbree lactå¡ions , given proper carc and ¿ccess to ma¡kets, However, esst coast

fever (ECF) ís killíng man¡ catrle and is no doubr res¡onsible for nany of the reponed dea¡hs of

u¡.k¡own causes. A¡imals may be protected against ECF usi-ng a semm derived from locally
í¡feoed but disease resist¿¡t wildlife. A research prcgramme tswa¡ds this e¡d is under.way,

utilizing the buffalo from the Ngong Hills herd. (Grootenhuis, pmonal commudcæion) However,

the serum ís aot prsently being ured by Ngong Hif s farners.

Túere is siglificant lroretrrial for dair¡ing erpansion, bur ¡s fodder is still brought from fufected

areæ, protecrion of valuable grade cattle is fu¡dame¡tal to í!'s success. Zao graztng of animals

witå on farm poduced fodde¡, as well as regulæ tíck tr€atmeÂt, ís the safest way to avoid ECF.

However , given the stockíng rates and ¿vailable lard , fodder ís often brought fron elæwhere aûd

may be tick iafested. This is particularly true of grass cut i! tfre for€st rese¡ve. I¡ addition, rick

i-ofec¡ed livestoctgrazed intûe reservemay zubseque lybe rniredwitb cat{e o¡ the farms.

Beekeepi.ng, although not wídeqpead, ha.: large potetrtial i.o the hills. There are oaoy suitable

qpecies for bee forage a¡d these could be erpanded. The p,rice of first grade hoaey is 50 Ksh.lKg,

aad producm can sell all they produce. Expecæd honey yields i¡ the area, given poper

mâoagerteût (whicb isræe), a¡€ approxima¡ely 50Kg.þ, per hive. This could be a major source

of cash as i¡dívidual fa¡mers could easily manage 10 hives whicb could gross a¡4novimarel¡r

20000- 25000 Ksh. per year. This stould be co¡sidered an a¡ra for substa¡tial development b¡
i.ndividuals, governmeût atrd ¡otr governm eat organi z arions ali ke.
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4.2.2.2. râeEiÍtvrlteÍ

The imponance of livestock rises i¡ tie wesrern and soutfrern ponions of tåe srudy *ru. L*gn
berds are more conmotr and are grazed over far larger areas. The la¡d in most of this a¡ea is

suitable odyforgraziag des¡ite some arempts at arable agriculture, I¡dividual Maasai herds ofup
230 cat¡le and ovm 200 goats and sheep were rrported in the i¡terviews but mo,re conmonly there

are large (100-200) goa/sheep herds with 10 to 20 ca¡tle per family udt. As la¡d åas ¡ow bee¡

adjudicated and individuals hold titl e deeds, the tradirional Maasai land nanagementisno lo4gerilt

effed, Ranchm arc now leading a sedentary life s/e a^ûd their ca¡rle do not move with túe

seaso¡s. La¡ds a¡e often over stocked a¡d, with the concentra¡ion of cattle o¡ limiæd pasnues and

nearwater holes, hæ come associated land degradæiol.

The western slopes of the forest reserve are moderately to heavily grazed, particularly in the dry

seæoos, Shonages of botb grass and brow¡e were oo¡o-monty reponed, This is leadilg to serious

pasture degrad*ion i.n some a¡eas and there was gr€ar i$erest i-n plalliag browse s¡ecies and

paniciparfury inf odderorchards.

The caryiag capacity of this zone is estimated at 3 ha,/LU. on native grasses and down to 2

ha,llti on Rhodes grass, \Yirh zupplementzuy inigation this ca¡ be reduced to 1.2 ha. /LU.

1.2.1 Fæo¡t l -¡¡l

The fores¡ rtserve is truly a mulriple use a¡ea. Wildlife i¡ the hills arc heavily r€liaût o¡ available

habitat in the rese¡ve (see Wildlífe section); the water resourtes have been tagped (see hydrology

sectíon ), local people gather both fodder a¡d fuel from tåe area, local uoiversitíes asd irstitutíons

use the area for bott education and research, asd recreationists enjoy tûe exceptional visuat quatity

of the area. The a¡ea is officially uûder the maûagemeÂr of tåe forest department although no

management plaahas beenprepared.

4-2.3.1. ., rløaaafatlaeace

Althougb there are no formal forestry operations in the reserve, the iodigeaous vegetatíon has been

heavily impaaed by humans and few if any "untouched" a¡eas remai¡. K.R.E.M,U. (1981) tæ
i-odicated an average a¡¡ual loss of l8 ha. ol indigenous l'or€st, ge¡erally replaced with grasslald

and/or lovse¡ quality bushland, In 1980 only 156 ha, of forest rcmained i¡ tbe 3077 ha. forest
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reserve. Thís is less tüa¡ialf ofwha! was eslima¡ed ln 19Át. Ma¿sat elders i¡ t¡e e¡ea speak ol t¡e
enlire eåstern slopes being covered aI otre ti$e with fbrest, with the exception of the upper ridge

tops and some smali meadorvs.

Perhaps t¡e mo$ profound buman i¡fluence hæ been fire (see Ecosystem Ståbility sectiotr) but

overgrazing, fuelwood gatheri¡g, a¡d ctarcoal burning are also having a¡ enormous effect.

Alrhough tllegøJ,71r of those rurveyed *dnieed gathuing a¡ least some of their fuelwood

rquiremens from the forest, Forest guaris allor wome¡ to g*her dead wood but this is not

strialy obsaved a¡d there are many í.n$ances of green wood suping. If the st¡¡dard fuelwood

requirement agprorimation (ICRAF , 1 983 ) of 1 m3 per penon per year ís used , aad assuming thu
only half of this requiremefi cornes from the forest resave, it is no surpíse th* the forest is

disap¡earing, ¡{55¡ming thar üe populåtioÃ of 7000 needs wood from the foæst, tùe annual

rEuÍ€metrts would be 7000M3. Considerilg tåat therr is only 440 hects¡€s of forest lefr
(ílcluding nuch degraded artas), this would be 17 M3 per heaare per year, which iswell beyond

the an¡ual increment of the most productive forests in Kenya.

The productÍon and tr"de of charcoal is also legally coatrolled. Tåere is lit¡le evidence of charcoal

production on túe eastern slopes but oû ¿he'trest there is a saious problem, o¡ tûe lower no¡thwest

slopes almost evay acacia over 7 cm. dbh has been cut recently, and thae are maay remai¡s of
ç¡¡¡'qealing piles. Túe law ís obvi ously nor b ei¡g adequaæly enforred.

Moss gathering for sale rc Nairobi flo¡lsts is also common and is seriously thrc¿¡sning both the

habiø¡ and survival of maoy orchid species.

1.2.1-2- Dpfnø*t¡inç Fttn*c

Refort*aion began i¡ 1979 b¡r, ¡ ntil 19E2 ,rhe scale of túe operaio¡s vas small úue æ ¿ l¿ck of
qualified t€chûical ståff. In 1982, 60hectarcs were replaated. I¡ 19M, 150 heaarts wereplanæd ar

the soutb east end ofthe hirfs by University of Nairobi saff atd students. Tte planted a¡ea was

decla¡ed "Uûiversity Forert" by Presidett Moí atth*rime. I¡ f 985, .10 he*sr€r were planted alolg
the 400m boundary strip (odginaly set aside lor those displaced from the forest whe¡ the area was

gazet¡ed). By l9E6 some 500,000 seedtings atrd 300 hectares had been planred (Ngong Forester,

personal communication). Udornrnàtely, rnany of these seedlings have f¿iled to become

e*ablished, Plantiq stock is obrai¡ed from the M.O.E. Ngolg Nunery as well as from other
mini5¡¡¡ ¡¡¡56is5 as seedlings become available. The Ngong aunu¡* is presently 2 hectârcs but

could be expanded witbout mucb diîficulty. Currently the Ngong forester hæ 50-60 tree planrers

avai.lable on a seasonal basis.
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AitJtough the iatent of ttre forest department has beetr to r€-establish a.o indigenous forcst, native

germplæm has been difficult to obtâin. The following are tbe Ðecies currently in the Ngong

flursery tha! are to be Flasted our this yeãr ( I ildicåfesindigenous species):

Eucal¡ptus saligna
Luceana sp.
Ervthninus m-
Eícatyptus daculara
Alberia cdfra
Cupreszus lusanica

Otha species grown at the Ngo¡g nursery which appeer promising to the departnenr and may be

plaatedinfuture, include :

Jacamnda nimisoides
Ekebergia ruepelliana
Sterculia acutifolia
Erylhrina tor¡effosa
Markhamia hildebrandtíi (l)

Crotol megalocarpus (l)
Acrocarpus Frari.nifolia
Casuari¡¡ eo uiseriloli a
Shi¡us mode
Pinus pæula

Acacia sp. incl. ranthophloea(l)
Spathodea campanulata
Eleodendro¡
Marcunia
Cordia abysshica (l)

As 1'ew ol the above are indigenous, or have ha¡l exte¡sive field trials, the long term zurvival ís

utrcertai$, I¡deed, eve¡ the shon term survível is compomised, both by specielsite

iacompatibility, as well as ofte¡ i¡appropriare plaoting techniques. The establishmenrale for the

sssf,lings planted out to dale has been low þersonal observarion) due þ t¡e above reæons æ well

asprolonged drought and damage bymould, teruites, nole rats and otherpests.

1,2.3-3. tuziag

Graziry il tle fore¡t resewe has b een ìmportåtrt to locål dockmen for maly years. Local herdsmen

with perois fron the Forest Department graze tåe area year muld (with th e exception tdnìall.
of thoæ a¡eas of rccent reforestarion). Io very dry seæors whe¡ fodder æsenes outside the forest

æe depleted, othm without approval utilize the a¡ea as well. The fences are ofæa cut and

prohib ited a¡eas are grazed.

Tåere is cïlre¡tly no grazirg plall for ¡,he a¡ea a.nd Ío alæmpt ¡as beetr made to eståblish canyirg

capacity or goctírg rates. Although, goats ar€ not zugposed to graze in t[e rcserve, this is not

e¡forced ar all a¡d herds of goats and sheep were observed on every visit to the arta.

Tie ievei of m*nagemelt hrs rcsi¡lted ia degradation of trotb the grazi-og ead forest resources.

Invasion of less palatable species is commonly evident ald exposed soil on steep, heavlv grazed
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rangeslof,es is frEuentll obsefved, A coúprebe¡slve graztûg pla¡ is requtred ll use ol lhe

resource is to he sustailÌed.

1741

The uæ of the foæ* ruen'e for æmeation has a hi*ory datiry backo the t920's (Btiren, 1936).

The ever decreasing proxinity to Nairobi and the local pmmiaeace of the area nake it very

amacdve as a day use area for picnickì ng and hi ki ng. The two motor tracks at the Âorth and sluth

ends of the hìlls give eary access (for 4r4's) to the mai.o ridge uail whicb runs the edire length of

¡þs hì I13. ffiere art several game aod carle tails runni.ng fron the nain ridge dowa the footridges

¿o the reserve bou¡darybut these are i.ofrequeatly used by recreationists. l{hile some ofthese t¡ails

lead dalgercusly tlmugh buffalo habitat, most skirt the main ar€as of c!Ácentratio¡ a.nd some offer

safe poútiors for game víewing eg. across side valleys to buffalo grazíry arcas.

The local coutrtt courcil has recently est¿blished a gale oÍ the ¡o¡th ridge access road a¡d is

charghg admission to the a¡ea. Proper nainæaance ofthe road is rqui¡ed and would encourage

visiurion, Cìuneatl¡, vehicles may drive where they li&e ia the ûills ancl, although the¡ a¡e limited

by topography to some extent, have ídtiated erosioa oa pa¡ts ofthe mai¡ ridge rail. Altbough it ís

nor posúble lo drive the eflire ridge trail, maly driven acempt to go as far they can and often æe

i¡ co¡Ilict wíth hi.kers on tbe route. There is ¡o trail mainte¡a¡ce. Pæking is i¡fornal but most

people srop a¡ the lasradio atrænnae,

Tfre lack of securit¡ i-n the Ngolg Hills was once a major detentnt for recrcariodsts. The local

police have si¡ce made a determi¡ed efføt to improve tfre siruafion a¡d now male regular aad

frequent patrols of lhe a¡ea. Group use of the area is coÍuno¡ a¡d these lrequently take police

escorts on thei¡ walks. Regular police patrols are fu¡dame*al to aoy íncreæed use of the a¡ea,

4.2.4 Huau Settlenent

Although tbe settlemert paneras ia the Ngong Hills vary Fith the sector u¡der co¡sideraúon (see

Settleme¡t & I¡frastrucrur€ Map) , a common fea¡uæ i¡ all areas is a rapidly iacreasiq hunan

deasíty. The close pmrimity to Naiùbi, wüich itself ûas a populatioa growth rate of 10% per

a¡num , has lead to dramatíc inceæes ín buildiry , panicularly around Ngong Town ítself, Many of

those living ir Ngong conmule to Naimbi for work. As Ngorg Township lies qunide of the

Nairobi ciry limits, it is aot subject to Naimbi development co¡trols and this makes the a¡ea

anractive to developm who may build with few ençumbrances. The panera of development has
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rcnded to foilow the main roads a¡d linea¡ featur€s although repea¡ed subdivision of plots is very

commoo, The zubdivísion of la¡d for senleme¡t is causing tbe loss of valuable agricultural lands,

i¡ additíon, the i¡creased pqpulation hæ pu! elormous slrain on i¡fråstructuæ, sewage reahent
facilities are also i¡ad equate and already waterarioning is occurhg throughout tåe a¡ea.

The major aodes of settlement arc Ngolg Town and the upla.oned Kijiji senlenent to the sourÍ

west of Ngoag. Kíjiji has many pnoblems of which i¡adqu*e shelær, sewage, ryarer, atrd

drafuage are the most serioss, Tbese two a¡e the od¡ une towns or villages ia the study area

altåough Kiserian and Mat¿t!ía lie ¡ear the boutrdary. The remai¡der of the eastern and ûorthem

pottíons a¡e densely populared small farms which have also undergoae increases in population.

The nain magnets in the area are governmen! offices, rvater poí.trw, sbops, sohools, churrhes and

marketplaces.

4.2.5. oúer Lüd ules

Arable agficu.lfure, grazing, seuiement and mulríple use forcstry are tåe domílla.ût la[d uses i¡ the

study a¡ea but tfreæ area other mitror uses. Rock quary.ing occun i¡ several locations near or in
Ngong Township, Small scale ssil mini¡g ís also occuring at a I'ew locatio¡s includiry Ngong

Town where removals will soon threanen the stabifry of a major road emba¡ftme¡!. Governme¡t

offices an<l dqanmeatal storage yards are found i-n tûe Ngong Township,
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5, I. DIAGNOSIS OF MÄ"TOR. LAND USE PR.OBLEHS AND POTENTIALS

Al analysis of the detailed farmer surveys aad bactgrouad d*a yielded the najø la¡d use

problems a¡d potentials a¡ both the household and ecosystem levels, as well as their contributing

causes. The following is zummary of the problems and readers a¡e referæd to previous sections for

slecifldet¿íls,

5.1. l. Hou¡ehold Level Dirg¡o¡i¡

As the fa¡m o¡ touseùold u¡it is the level at rrüict mort laad maargeÁetrt decisioni ãr€ tåhetr, a

diagnoús of problems aad poteatials at this level is necessary if reasoned poposals a¡e to be made.

The following sectío¡s erami ¡e the va¡ious zubsysems operatíry within household,

Declìñìng crop yields have been almost unìversally reported by local farmen. Maize crop failures

a¡e frequent i¡ much of the area (the sa¡istical risk is I failure in 4 crops). Seasonal shortages of

ståple foods have been report€d by E6% of æspoadeats. Of these .t7% report shortages only i-o bad

yean, t5% in most years, añ 3796 experience shortages even in good years. Unsatisfactory

yields are also reported i¡ the livestock sector where boú gah rates atrd mi I k production is seen to

be wellbelor oprimum. (See land use æctionfor details.)

sll2 fist.9ths¡çpø

As previously nen¡ioned in the srcioeconomic æctioa, inådEuate casb is a commo¡ arld serious

problem for many touseholds in the study erea. Most available cash comes from off fsrm

enploynent (?0% of average total i-ocone), with farn ircome åçÇounti¡g for les¡ than 30% of roul

i¡come. A¡ exami.oation of expenditure panerns reveals that betwee¡ 35 and 40% of i¡come is

spent oû food purchases and about 12!6 is spenr on enagy. Suple food såonages occur frrquenrly

for many families despiæ these purchases, indicati.og either a low level of fara producrion, cash

shorfages, or both.

L\nent alleviation straregies ilclude: workixg off ffir, gatbering fuel wood and foddæ for sale,

¡¡d selling surplus foods æ available. Although some cash craps aæ gmwn in the area, they arr

trot çonfion. Many farmers would li.ke to be growiag suitable cnrps. Other i¡come getrerdting



activities such as coltåge i¡dustries have rìot bee¡ exploited to a[ygr€at extent. Some effor.ts have

been made to impove farm pmduction but lhe farmers a¡e faced with many consraints íncludiq
caslr shottâges fo'r fa¡m hputs ald improvements, The casi flow poblems accentuate the

downwui sliral of decreasing yields, Iess cast, and a lower qualiry oflife, Clearly, this is an area

witb potentialf orimproveüesr.

5. t.1.3. Fo øz e .9o¡ ø I c .9p h s'cv.p at

Availabiliry of energy, partícularly fi¡ewood and cha¡coal is a oajoc issue ia the Ngoag llills. Tåe

amount of time spent gathering fuel wood grealy rcduces the available farn labour. The average

amourt of time qpem securi.og energy perreek is six hours, Ma.ry people, paniælarly tûose c the

lower end of the í¡come qpectrum with less available cash ro purråase tÍeir rcquírements, qpend far

more time. Several respocdents reported spendirg every third day gatheríry firewood. Fully 96%

of those i¡terviewed felr that eirher rhe zupply of, *t6u *6¡¡¡ ef time or cash rcquired to obtai¡

their energy, was ap¡oblem.

Of the above, the followirg percentagefeel the main problem is :

Time 10.6S
Supply 53.0
Casb 36.4

E6l6 anicipared energy shonages ia tbe fsrure bur only 6696 were plaatiag t¡ees to alleviate rhe

situa¡io¡. The followir:g chan i¡dicares the etrergy type, use atrd means of supply used by those

zurveyed:

Llharcoal

frpResiduesr

Paraffrl

Gas

Eleøtricity

T¡ble 16. Ho¡¡etold E¡eTßI TIpe¡ (U¡es + Mer¡s of Sulgtt)

Ttpe . U¡es lferas of S¡fply
cookíng hearing ligbring poduce collect purclase

Firsrvood 90 41 27 60 37

70

27 19 I

77

17

6

77

I

6

70

37

17

17

3

t i.ncludes coflþe huda, maize st¡lks etc. çercenuges ot' iarni hterviewed)
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The foll owi.ng pertentages reported the loca¡ion of collected orproduced firewood tobe:

Forest 71.796
o¡farrr 24.5
neighbours'land 1.9
otherpubliclaad 1.9

Many people were usatidied with their grcsetrt etrergy type aad the followi.og perceûtages

reported their prcfeæd energytype to be:

Gas 45.7%
Elecrriciry 14.3
Ctarcoal 14.3
Pa¡affi¡ 0
fuelwood 0
Are sa¡idied withprese$ source 25.7

Consideriry the response and the possibility of i.tte¡sive zerc grazi'tg ry$ems with manure

by-poducs ín the a¡ea, low çost bio€as digesters may be adopted by local people il the initíal

caltal problems canbe solved,

Those households ir the Kijiji area agpeared to have t¡e fewes enagy oprions and rnatrI were

rel¡hg eatfuely on purchased coffee husks a¡d fuel çood collected from the forest. It is no

coi¡cidence thar the forest ia cl osest proxiniu¡ to Kijijiis aoong the mostdegraded i¡the a¡ea.

5.1.1.4. SàeltæSshqrttem

The qualiry of human habitarion il tle area is higbly variable, rangi-ng fron the new large zuburban

rype stone houses of the wealthy, to símple ,t¡aditíonal, thatched, mud or manure walled homes.

The laner, towever, is becoming muchless commo¡ and corrug*ed netal roofed, woode¡ ormud

a¡d wanle sided buildirys are ver¡ frequent. Mog farms ûsve some forn of stock shelter and

cora.l. On the eastern slopes there ís com m only ahedge zurroudi¡g the farn (see farm diagrans).

For the most part, those living in the westem portio! of tbe study area dwell i¡ eadirional Maasai

homes. \{ome¡ i¡ this area report difficulty irr obtåiri¡g desired co¡strudioa species. Those who

hcve cofftn¡ded modera, longer lastilg designs (in response to e aew sedefiary life-style) often

complain of over heating and fly problems (due to the wiadows). Several Maasai erpresed iateæst

in a desigathæwould conbirre the traáiìio¡al house form çíth much rcduced maintena¡ce, Sucb a

6çslli¡g woüld nai¡rain tûe basic Maasai forn but rnigh rse soil cemerr for plastenng. This

woùld have the dual advaûtåge of saridþg local desíres i¡ the short run and reducing nâtural

æsource material costs i-û the loag run.



The perce¡trges of respoÂdenß thar fe.lt t¡eir needs were inrdequüety met ir the following

a¡eâswefe:

Hunatrdwe ing
Stockshelter
Storage
l{i¡dbreaks
Shadeforpeople
Shade for stock
Shade for cruos
Fe¡ci¡s - crûda¡d
Fenci:r! -graähg land
Fencing - corrals, boma96
Fencing - securiq'
B ou¡darldeli¡earion
Draínagçrotection
Buildiq naterial sourçes 13

46
29
33
41
33
't7
46
49
30

44
9
I

The list i¡cludes seveml elements that may be ímproved with agruforexry techdques, most Àotably

sbadeir cropland, huildíng naterial Jrroductio¡, witrdbr€aks and fencilg.
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Tbe followilg table zummarizes the household level prublens a¡d causal factors for the

smaliholderfa¡ms i¡tie a¡ea.

T¡ble 17. Smrllholder Eousetold Dirsno¡tic Sua-nw

Brcir: Needr Affp¡:red Sv¡r ¡ln¡r r

Low aûd dectiníng yields

of amual crops

Damage æ Crops

Soil Erosion i¡ A¡¡ual Fields

Few Tree Food Cmps

e)Decli ni ng solfertility

b) Poor soil structure

c) Poor soil wortability

d) Inadequate ilputs

e) High co* of fertilizers

f) Moisuredeficiency

g) High evaporation rates

h) Desicc*i-ng winds

i)Weedcompetition

j) Land Shortage

k) Insea Pests

l)wa¡edoggitrg (Vertísols)

m)lackof manure

a)\{ildlif edepredation

b) Erposure æ wiads

a) Iaadquaæ gmund cover

b) A.oaual cmps on seep

slopes

c) Inadequ*e soil

co¡$ervatio!5{rusrures

a) Inadequaæ seedlirgs of

desired species

b) Iuufäcientexemion

c) Insufficiearlocal crop

æstiig
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Low livestocÍ.pmduaíon a) Inadquate feed sources

o¡fs¡m

b)LíËle access to additional

fodder

c) Losses to diææe (ECF)

d) High cost of

sugplemenaryfeed

e) Hþt oost of grade stock

f ) Iaad equateveterinary

cafe

g) Snallgraziry area

W¡rer Írad eguate water for sto c&.

and kítchea gard eas

\{a¡.euado ni ¡g

a)Waterschemes

incomplete

b) Icufficient on farm

storagdaciliries

c) Depletior of soil moisture

¡esenes due to excessive

evaporzrion andrnoistuæ

competitioa

d) underutílization of

cha¡¡elízedwater

a)Wæertable lowered due to

excessive dema¡d and

inad quatefu filtr*ioadueto

charges in land use

Cü¡ Lact of employment

oppotunities

a)lnad quatedevelopment

oflabour i¡te¡sive

agriculturalsystens

b)loadquaredwelopnent

oflocal end couage

industries

c) Poor tralsportari on to

employneareatres

a) LackofcoordinatedDif f icultyianarketi-rg
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B¡sic Needs Affected Syngtons Aggr¡e¡t Ce¡ses

Lack of diversity of

cash øops

Poor performance of

coffee

marketíng effoa f øma.ny

products

b)Produce trarsport

difficult

a) Insufficíe*trials and

extÊtrsion

b) Irudficientseedlirys

c) Linleaccess tocredit

a) Iruufficienriaputs

b) Diseasr

Energy Shofiåge offuel wood over

short, medium + lolg term

a) Overcuuing ínad jacent

forest reserve

b) Inadquate on farn

production

c) Inadequate zupply on

adjacentgubliclands

d)lnad equ*errgeaerarion

due to fi¡e, browsing,

overgraziry and curing of

seed trees

e)Liele access to lew high

¡roductionspecies

Stelrer Stortage ol buildi4

Eat€rif,ls

Iaadqu*e shadeaad

witrdbreals

a) Iaadequ*e oafarm aad

locaþrodoction

b) Insdfrcieat cæh

a) Losuffioienr seedl i ng s

aadplanti.og

b) Low survival raæ of

seedli.ngs

c) Inadquatedesign



Wbüe tùe largebolder casJemetr of the semi-aríd westem portion of tåe study ar€a share many of the

co¡cerns of the smallholders to t¡e eas, tüeir emphasis is nafuraliy shifted towards Livestock production,

\¡ery few of those to the Ì?e$ practice arahle agrículrure althougb thís is changiag as agriculturalists

(uzually with meager zuccess) invade the RiIt Valley, Túe nain problems il that a¡ea a¡e summarized

beloç.

T¡bIe 18. Lugetolder (Rift Vdley) Ho¡¡etold Dirg¡o¡ric Suo-ar¡t

Br¡ic Neads Affected Sv¡rlil¡rn¡ Annar¡nl f:a[rer

Food + Crs[ Livestockpoductionlow

Ertsion on the range

a) Decimationof herdsin

1984 drought

b) Hig! nortality (disease)

o) Iaedequnte w*er supply

d) Inadquare raach

supply offodder and

browse

e) Low productivit/ of

native ralge

f) High cost of grade

animals

a) Overstoclri ng

b) Poor disrribution of

stock

c) Soiltype, slope, climate

W¡¡er Inadquaie accessto water

for both domestic a¡d

livestochequir€me¡ts

catcftme¡¡reas

a)Climate

b) Distriburion of water

c) D eforestation in

Süeltcr Iruufficient buildiag

materials f orb oth ¡raditional

"nrt moderû stn¡cturcs

products

Imdequatdeaci.og

a)New sedeararylife-style

b)Overgatåeriry

c) Destruction of tree

gmwtb b¡ fire aad over

grazing

a) lack of fulds for

materials



B¡sic Needs Affected Slmltons AgPr¡e¡t Cruses

Ioadequare housing co¡ditio¡s

Lack of appropriare design

for modera housi.ng

a) lack of funds for

naterials

a) hadequate userinput

Eaergy Sho'rtages ia the Mediun

aad lo4g terms

a) Overcruiry forfuelwood

and cha¡coal both for own

cotrssmptio¡ and sale

b )lnadequ*eregeaeraioa

due to climate , browsing

andgraziry

l¡fnstrocrure Erosion on roads and paths a)Poormaiatenance

b)Inadequatedrainage

st¡r,rctures

c)lnadquate sorfaciq

d)happropri*elayout

5. 1.2. Ecosystem Level Dirgnosis

The problems and poæntials diagnostd at $e household level a¡e ¡ested withi¡ the context of the various

communities and the ecoÐ'stem as a whole. At this level as well, problems æl*ed to zu*aiaability and

pmduction are found, some of which ¿re the result of the aggrcgation ofhousehold problems, while others

are more ægionallyderived.
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T¡ble 19. Ecosy¡ten r¡d Conau¡itJ¡ Level Dirgno¡tic S¡o¡r¡y

Slsrem Slmptomr / Corcems Altpüe¡t Cmses

f,liñ ¡¡s High desiccating winds

Higb evaporationrates

Lon a¡d u¡¡eliable amouü of rai.û

a) Top ography + Orienraúon

b) Lack of windbreaks

c) Removal oftrees

d)Elevario¡

a) Lack of adqu*e shade

b)Desiccæiagwinds

c) High soil tempera¡ures

a) Geographic position

Eydrology Decreased i¡filtratio¡and

Inaeased spate flows

High ædimenrloads

in ovedand flows

a) D eforrsati on and

conversion to grasdand

b) hcreasedagriculture

c)lncreased settlemeoarea

d) Iruufficient tree

en¿blisbment

e) Lack offire management

f) hsdficienr warer

r€Îe¡rioû ardh aff esti.ng

stflJctunes

a) IIþh speed ruaoff

b) Soil emsion due þ poo¡

agriculurdendgrazbg

practices ie. tillage in

collectionaadcoaveyanct

zones, oversocki.og etc.

c) Lack of adqu*e grould

cover

d)lnadquatedrainage

sfn¡ctures !o æduce alrount

and velooity offlows

e) Poor road and pat!
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System Symptons / Co¡ce¡¡s Appr¡ent Cruses

conlruç!iol+mai¡lena'oce

Surfaceandgroundwatapollution a)hcrtasedpopularioa

densities

b) Iaadquate sewage

treatmedacilities

Vegetrtion Degradation of hdigenous Foæst

(íacluding reduaion i¡ area and

speciesdiversity)

a) fuel wood overcollectio¡

b) Overgraziry and poor i ]þþ;+¡
stockdistribution

c) Browsiry by goats

d) Fire

e) Clearing foragricultue

f )loadquatelycontrolled

foæstpoduecollectioa

g) Reforestatioa with

exoticspecies

b) Reføesurion efforts

onlymargiaally su ccessf ul

i) Invasion of uadesirable

anduapalatablespecíes

j) Basic needs of area

hiabiuns arenotbeilg

adquaæl¡met

Soils Declinia$ertitir¡

Poor Strucrure + \{orkability

a) Iatensified use of amble

la¡d - ofæn over cultiva¡ion

b)Iaadquarefenilizer

input due to high co*s

o) SoiI erosioa

a) Soil tpe
b)Deæasiry organic

masef

c) Lack of sufficiear

moisure
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SJ¡¡tem Syn$toms / Co¡cer¡s Atryrent Cruses
Wildlife Reduaion inspecies diversity

and absoiutenumbers

a) destruaion and

degradatiotrof babitåtbt:

iþri culturalencroachm ent

ü)com¡etitioarith stoct

üi)forestproductcolleøio¡

Syi¡em Symlrtons / Corcerrs Agp¡re¡t Crures
Settleae¡t+I¡fr¡$r¡ctu¡e I¡creasedsetttementdeÃsities a) high binb rate

b)lowued dearb rue

clmmigruion

d) urôal s¡rrawl of Nairohi

e)laokofdevelopment

guideliles /regul æions

a) inadquaæ funds

b) sysæmsinconpleæ

c) Lowered watertable

d)incrcaseddemand

a) iaadequaæfunds

b) iacrtased demand

c) iaproperf acility sitilg

a)inadqu*ezurfaciry

b)iaadqu*edrai-nage

stfucfiJres

olnadquaæmaiaænaace

d)iaadquaæfunds

a)inadquaæfunds

Waærzupplyinadequaæ

Imdquatesewagefacilities

Roadwap in poor co¡dition

Electrificari oincompleæ

The above pmblems are ofæni¡æmelaæd and can¡otbeviewed i¡isolarion. Th e followi.og causal diagram

i¡dicaæs the i.oteractions of the major factors as well as ideatifyi¡g pos.sible sgrofonstry ilærvetrio¡

points.
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s-2, DESIGN SPEETFIEATII}NS

Based on tùe diagnosis of problems and poteatials * the üousehold, conmunity ald ecosystem

levels, it is possible to ideatify design qpecificarions for both agmfortsry aad rca agmforcsry

i¡terventio¡s. As the potential list of iaterventioar is lolg it is necessary to æsess the p,ragmaricism

of the varioos possibilitíes and to idenify priorir.ies for borh fuaher researcå ald possible

erteffion,

It must be emphasized that although the remle hwe bee¡ derived fron both an analysis of rhe bæe

lne dta a¡d the det¿iled farmer imerviews, tfre¡ do aot reptse¡t a¡ideal specificaion set, as

further review by local farmers and officials would be aecessary. This was not possible do to the

cascellatiotr of rcsea¡çh clearatrce by the Kenya governmeff. At atry rate, the following tables

illustrate theprocess of specífication derivation, proceeding from thegeneral to theparticular. Table

l9 notes the releva¡ce ofthe general s¡stem level specificarions. The followiag list i¡cludesvarious

possible agroforestry and non-agroforestry iirerventio¡s in response to the mos! impûfiå¡t

poblems and pæenríals ia the a¡ea. Prioriry iaterventions sre the¡ selected based on feasibility and

localneed. More deraíled qpecific*ions for th e interve¡tio¡¡ a¡e th en listed.

5.2.1. Ge¡enl Sy¡ren Lerel Specificrtion¡

The geleral system level specificaiom fø potenrial interve¡tio¡s a¡e listed in the followiq uble,

All specificatíons donot apply to all managementqæes and tåe ablei¡dicates tùei¡releva¡ce.



l. Imensiflla¡d use for higt'crgûsai¡ed
production

a) Should høeasecash rtærns to la¡d

b) Sñould cúferimecneotalt¿rnaivesb
decreasegoot and aon grade cæle,heds

c) Shoild nalirrizeose of allfümlúd
includinglinearelenentsþoudæies)

2. lacreaseemplqxoeú oppdû¡rities
and rrrgf,rs

a) Shold increasec¡sh rtt¡r¡s fc labour

b) Shoold iaceasecrsh generæioofø on
farm artivitiesf wonen a¡d men

c) Should iacreaseon farm enployæat
oppün¡EiÉesçith@ trringpeak p€riods

d) Increaseon-farm processing and cher
productive on fæm eúrploymeût

3. Ræionalizewrteruse

a) lmprove efficiemon frrmçteruse

b) Deaeasemadf + increaseirfittr¡oion

c) lacrease soil qûd grou!úwatcr staage
thowhoúcrat€rshed

ufFE

o
o
o
o
o
o
o
o
o
o
o
o
o

#18
o
o
o
c
o
o
o

o

o
a
a
o

ryrlErr

HbId
,4--t

O

kr¡Rrrc

o

o

Tdc f 9- ne¡¡æd qtû¡ Le.eú qgã:iñcrùs

o

a

o
o

o

o
o



4. Inprove sustai-oablelive*ockproduæion

a) Mæimizeon faro fodder sources

b) Decreasegrrzingprcssurc iafcest
reserve ¿nd commoalaads

c) lmprove seasonal dicriboionof fodder
oo farm and on commælands

d) Decæasefodder dem¡¡ds ùon foæsr

5. loprove rildlifediwrsityand habinr

a) Decrease*oct competiúoø.

b) Impoverildlifebrowse iÞ grrze

6. Improve dicribuioaof and accss ø
¡esources a¡d beneúts

a) Improre acces tô trublicrrsources

b) Increase local eoployn ec

c) Imprwe nanagemeorad ooærol of
livecoctaccess úd f6es¿ lrodud
collectioæa public lands

:üütu
F-aËrSl4frt

o
o

O

o

fdcvæLrdllcryr¡
l-TÉ¡r¡Æilt
Wco$p

o
o

O

o
o

O

O

O
md privaælaads

ruicI.'ú
(úrr-ræ)

o

a

o
o

o

o

o
o
o
o

o

o

o

O

Er*lt ãc

public

o

o

o
o
o
o
o

e
o
o
o
o

Tdcf9 hd- fdøæd Qf¡ct ldsqc.ccrnæ
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5.2.2. Sufr-nrl overvter of Possible Intervertto¡s

Dirpnored Problems + Potentirlr Non AF fñte-reêntinrr¡ AF I¡tprveçti¡¡¡¡

1) Food and cash crop sbortåges

B) Low ard declinfug øop yields

i)Low soilfertility

ü) Excessive runoff

and soil erosion

üi) Ercessiveevaporation

atrd rYater shortage

a)lnorgaoicfertilizen

b) Lepniaors grouad

covef

a) Terraciry, cumff drai.os,

grassed watenvap, small

check snrcrures, grassed

walawa¡n, on fatn wata

impoundment

a)mulching

b) change plant spacing

c) divert waterfrom selecæd

draiaage cha¡rels to croplatrd

atrd impoundm eût structures

a) High nutrient nulch

fron woody paennials

(WP'g + Multi purpose

rees (MPI's ) locaæd:

i) il hedges

üþtercropped

üi)blocþlanted

iv) pa*uæ areas

b) Nitrogea firing trees

and \{P's in cropland

a) (MPr'$ a¡d WP's

or t€ffaces + in hedges

(followiag conrcurs)

b)Rehforcemeat of

exisring soil + water

co¡servation structuru

with MPT's, ïVP's +

mixed vegetationstrips

c) Waær harvesting

with MPI's + \{P's in

miqtoaæhme¡ts

a) Shade trees in

mpland

b) Mulch fron W?'s

c) Wiadbreaks oa fann

+ field bou¡daries a¡d

on com:nonline¡¡

landscapælements
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Ivôn ÂF frteF?entiôn¡ AF IntÞ?señÎiñrr

iv) Damageto øo'ps

by wiJdlife and iruects

v)Weedcompetitioa

B) Low livestockyields

i) Foddershortage due to:

a) High labour rrq'd

due to dist¡¡ces to fodder

b) hadquate on farn su¡çly

c) Dectining su¡ply in forest

fesefve

a)Wildlifecontrol a) Live fenciry of both

b)l¡secticides farmsand forest rese¡ve

c) Feaciry + ditcfiing b)Lasecticidalnulcb

fmm MPT's a¡d l{P's

vi)Lackof casÍ crop diversity a) inroduce viable aew a) Fruit & Food trees

cash crops i-aintemal boundary

b)encouragediversityof tedges,intercrcpped,

honiculturaþduction andinpasrures

a)Mulch

b)Herticides

c)Ti.llage

a) Plant cut aad cany blocks

of ûertaceous fodder near

fa¡ms.

b) Plalt üertaceous fodder

o¡ terace ¡isers + lvaterwa)¡s

c) Subdivide by feaciry

graziry areasforbecer

pasn¡r€rotrtion

d)Pasturereb abilianioni¡cl.

ílvader suppression by

ctemicâIf,¡dmectadcel

mehods + reseeding

e) Grazi¡g nmnagementplan

f) Enforcemenr ofplan

a) Mulch fron WP's

and MPT's.

a) Fodder orchards of

WP's + MPI's i¡;
i) ûedgerows

ü)tenacerisen

iü) block plaating on

farms and adjaceat

communal la¡ds

inclu di-ug f øestresave

iv) Live fencing of

grazing areas for

ro$fioaahanagement

v) earichmentplantiag

of browse and

herbaceous fodder

species ia forest resave

commo¡s, ald on fann

vi)mictoclimate

improvementwith

wi¡dbreaks ald shade

æes inp*rturer



ItlrJrnôsed ñ¡ñ¡ ÂF lâtÞrf,Þnl{ñnr AF lñtÊrreñllññe

2. \ï ater shortages a) Diversion to

impoundmenb onald

off farms

b)Derælopimpoundment

*rcrurcs for gmup

¡urseries

c) Refore-aation in the

forcst resave to improve

i¡filration
d)Mainæ nan ce/trtarmeat

of eústfurg rees

a) Use MPT's, lilP's

and græses to reidorce

wa¡¿r strtctuæs a¡d

drainagechanaels

b) Conbine w*er

harve*iry with soi.l

coasen atioÉechniqu es

usiry MPT's, W?'s etc

3. Energy Shonages a)Exændelectrificuioa

b) Promote biogas digestm

ia zem graziag rysæms

c) Promoæ fuel colsavation

ie. modan jito's eæ.

d) mailrenaace of erining

t¡ees

a)Plantfuelwood

species along eneraal

end i¡ærnal boundaries

i¡ combi¡ati on wíth live

fe¡ces and whdbreaks

b) plant fuelwood il
grazing and pasrure land

c) Plant fuelwood

species oa common

lilearlandscape

elements

d) R eforesation with

ftighleldiag speciesin

con-ou¡al fuelwood /

fodder lors locs¡€d o¡

commo¡la¡ds

4. I¡frastru@uralDeficíencies

A, Road an<t patûway erosion a) Díversion ofroadway

waterø øcpland and to

o¡ a¡d off fa¡m

impouadnentstructues

b) Culverts and ditchíry

a)Bio-engineeriry

usiry MPf's,I{P's,

and grasses to produoe

fuel, fodda, poles, erc.

b) Diversion of warer ø
agroforestry siæs
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Dirgtrosed Problems + Poteatirls Notr.AF I¡t€rventiotrs AF l¡teryettiotrs

B. Wa¡erschemeshcomplete

c) Grassed or surfaced

watefTfals

d)Re-alignmentof

problem sections

e)Rehabilituioaof

abaldoaed roads (put tobed)

a) Contiaue consurctioa

as funds available

b) Divec water ø shallow

aquifers for local withdrawal

c) Encourage farm runoff

impouadmenr

a) Provide additional shade

trees on roads, pfrhways

and inpublic meeti ¡g artas

C. Humar com-fort

D, Shelter

i) Fencing ald stock conals

inadqu*e&expemive

ü) Housiry ofæn inadquate

a) Live feacing with

of internal and exrernal

bou¡daries Fith MPT's

a¡d W?'s

a) grow buildi.ng

material¡ on and off

farn in AF systens

5. Cash Deficiencies

A.Underemploynent a) develop oa farm i¡dustries

eg, ødts, dair¡ poducts

pocessing / fnilking

b ) developtourisælared

positions ie, guídes

c) Develop nurseries to

support AF interveltions

a)Plant MPT& WP

cash çrüps

b) Develop beekeeping

industry (pmduce and

pocesr) oa farms aad

túruughout forcst

rtserve a¡d co- mu¡al
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Dlrenored Problernr + Potetrtlals Nor Á"F l¡terve[tlols Af l¡tervetrttotrs

la¡ds. PIa¡t melliferous

trees and perenníal s

c) Piant wild indig enous

fruit shrubs fu forest

reserve forpictjng aad

sale

B. Suboptimel oash crop producrioa a) Exæmion for preæat s) Plant trees atrd WP's

and future crops for sale of fuelwood ,

b) Creditfor aecessaryinpu* poles,fruiteg. avocado

c) Erænd pæsenr coffee b) Plant MPT's aad WP

d)Reiatroducepyrethrun tosupport othercæh

e) Improvemarketi.og crops

f) Improve product

transport

6. Decliniryavailabilityofrawmaterials a)growthatchiagmateriaf

b) develop alternate

buildingecbnologies

a) Plant charcoaliag

species in sylvo pastoral

Ð¡stem otr we$erf,

slopes

b) Pla.nt pole species

and integrate into live

feaces and boundar¡

plantilgs

7)Clímateimprovemelt a) aol vegetsive vi¡dbre*ks

b) Protection of eri*ilg
trees a¡d windbrca.ks

a) Mulú riered

ri¡dbæaks

incorponari.ng MPT's

a¡d !t?'s

b) Provisioa of shade

rees

8) Hydrologicimprovement

ca!cbme¡ts

rystems on farms

a) Reforestation of up'per a) Increæe % oftree

compoaents rvithin AF
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ItltFñôled Prôhleñc + Pôtêitlrls lvon AF hte,?eent¡oni AF lrtc?ecñtl.¡n¡

b) Decreæe demand tbrough

conservationmeazuresie.

mulching,wæerbanesti¡getc

c) Locatioa of senlements or1

non porous soils

d) Fire control in forest rcseffe

e) \{æerimpouadmetrt sc.hemes

f)Grazi.ngmanagement

g) Mahteaance of gmund cover

Indigenouñegetatienlmprovement a)Controlpmducremoval a)Satisfyproduct

b)Reforestarion dema¡ds out of forrst

c) Fire control with AF systems

d) Grazíngnanagement

Based upon the small farm surve¡n the foliowi-og ûecessary fu¡ctions and possible landscape

niches for Eees werc identified. Readm ar'e referred to the chart of niche occunence and cumnt

u¿ilizarion il the land use section,
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5.2.3. Sùrrt Il$ of Priority Itrterye ioß, Crndidúe Tech¡ologies

Based upon a co¡solidatio¡ of problem specific interveatioûs listed í¡ foregoiqg section the

followilg furerr*entio¡s andlor cåtrdidare æotnologies have beel selected for moæ detailed r¡ort
and possible ertensíon.

I . ) Multi purpose trees aad woody perenaials aLley cropped and i¡ mixtures with annual øops ia
cropland

2. ) Woody perenníals fm mulch i¡ hedges oa rai.ofed temaces

3.) Woody pereunials and grasses on ¡iserg of rai¡fed temaces for cash ctops aodior fodder with
minim.millage

4. ) Fuelwood, fruit and fodder tr€es i.o living feaces on farn a¡d i¡ter¡al bou¡daries

5. ) Crearion of windbreaks witt nulti purpose trees and woody peremials

6. ) Pasture rehabifrarion (grass seedi.ag combined witb rvoody perenniats and rnultipurpose trees)

7. ) Planting of fodder and fuelwood i.o blocks and strips on communal la¡ds and on forest resen'e
400 meter b ound ary strip with improved communal access and nanagement

8. ) Plantíng of melliferous trees and slrubs for hee fuuge on farms, conmu¡al lands aud l'orest
resefve

9.) Pia-oting of i.ndigenous t¡ees in ùpper ca¡chmeÀt a¡eæ of fore$ reserve to improve species
diversít¡ and wildlife habitåt with side products of wuer, fruit and honey.

10. ) Use of líving fences fot zubdivisio¡ a¡d rotational management of common lar¡ds in Ngong
Towrship

I l ) Use of üvhg fe¡ces on forcst reserve anrl farm boundæies for wi.ldlife exclusion from fodda
øchards o¡ 400m forest strip and from fa¡mla¡ds

12. ) Creation ofvegenrive fireguard on forest reserve boundar¡

I 3 , ) Developnent of water impoundment structurcs with adjacent irigated speciatty crop land (on
suitable sites o¡ a.od off farn)

14.) Enrichnent plaariqg of browse, fuel + charsoalirg ryood, co¡structio¡, melliferous, a¡d soil
improving species in grazíag lands

15. ) Fruit and shade trees i¡ lhe home compound

f6.) Sh*de trees aloqg public roeds aod p*bway-s
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5.2.4. Tccf,¡olo¡rt S!¡cific¡tio¡¡ fcr S¡Iected I¡¡c¡¡t¡!¡i.¡ß

Crndid¡te Technolooie¡ S¡e¿ificrtions

1) Àlultipurpose tæes, woody per€mials a) Minimun depression of crop lelds by effecl on:

ând a¡nuat eûpconbinatíons (raided) i)tight

íi)r*er
üi)sutrie¡F (eúfl ûcenentrher€Fossible)

b) Oprinun componeû divisiotr of enviro!.nent i-n

both space and time

c) Opimum balance ofproducts

d) Mæd.nun fl eribilryof nanagenem inclrdiry
pruaíag, polardirg and coppicirg

e)Ecologicallya¡propri ate

f) High sustainability

g)Noa- allelop*hicrel*ionships

h) Crcp ground cover S high

iþdaptability

jþvaílability

2) Woody perennials for mulcl a)Adequarelycontrol weeds

inhedges(onaadoffteraces)wit! b)Provideinsecticidalcompoaent

minímurTtíllage c) Allow eas¡ sowi.ng and land ptepararion

d) Iacorporæe easilyinro soil organic mauer

e) Improve soll fertility ard strucn¡re

f) Prwide erosion cover pmtectíotr

3)'À oody peænnials aad grasses on a) Ease ofpropagation

ærrace risers for cash crops b) Fast growth

aad/or fodder and fuel c) Low shade

d) Small *ructure

e)Restricæd rootconp etition

f) Managenentpossibilitiesinclude pruni ng and/or

coppicirg
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4) Fuelwood/Fruit and foddertrees a) Mulúplep'roduct ourputs

il livi-ng fences and wi¡dbreats o¡ b) Eas¡estahlísbment

i¡teroa.la¡d externalfarmbou¡da¡ies c) Must erclude goas, and wild pigs

(combinedwitåditshingforpigs) d)Efficienrwarerutilization

e) Should povide a¡imal shade

5)Pasturerehabif taríoa

and enrich.nentplanti-ng

a) Inprove guality and quantit¡ of fodder

b) Inprove seasoaal distribution of fodde¡

c) Pmtect and trat eú*hg tree and desi¡td shrub

ægeaeration

d) Must witústaad repeated and teavy browsi¡g

e) High growtb rate

f)Nonalleloparhic

g)Highlypatatable

ó) Fodder aod fuelwood blocks and strips a) Highyieldiry species

on farm ard fortst strip b) Provision of dry season fodder

c) Ease of establishm enr

d) Søbilize soil erosion

e) Low ignition raæ (whengreen)

f) Preference for indigenous species

7) Melliferous trees ards shrubs a) High nectar flow

b) Necur type must produce high qualiry honey

c) Nectar flow coincides with maximum bee

populæions

d) Indigeaous species oaly ia føe* reserve

e) Shouldtave multiple produæ outputs

8)lndigenousforesreestablishment a) Endaogered ortåreatened speciesgivenpriority

( in forest æserve) b) Germplasn fmn artagivea priority

c) Pure stårds !o be avoided

d) All eroticsmu* be svoided

e) Eristhg exæics to be replaced

f) Steep slopes, draiaage cfianaels, a¡d otber sites of

ligh potenúel emsion to be givenprioritv asentiotr
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g) Melliîerous qpecies where possíble

h) Should improve wildlile habiut lfood and cover)

9) Liviry fences in Ngong Township a) Musterclude goats a¡d cattle

b) Should povide shade for human confort alolg

srdstirg pathl?fi/s and roadways

c) Ease of esrablishment

d) Drought resistant

e) Should conribute positively to the vizual quatity

sf the area

f) Should provide fuelwood and fruit

g) Fence and grazing enclosures should be managed

underímproved communal access through the local

co¡¡ciI

h) Sbould utilize melliferuus s¡ecies where p ossibl e

l0) Living fence onforest resene boundary a) Must erclude goats, wild pígs, a¡rd buffalo

b) Should utilize indigenous species where posúble

c) Should provide multiple outputs (fuel, fruit etc, )

d) Ease of establishmelt

e) Should have low ignítion rue

f) Should have mellilerous compoaerts

I I ) Vegetative fireparl on F. R, boundary a)Lowmaintenance

(Maybe combined with above) b) Iadigenour species if ponible

c) Should be evergreen rith very low þnidor raæ

d) Low amol¡rts of fine fuels a ilable for ignitioa i-n

dry seæons

12)\{amimpoundmentwith adjacent a) nu*nor displacepi.me agriculwral, co¡¡ervetion

irigatioÂ of specialty cmps or wildlife artas

b) Must be located on watertight zub base

c) Selected øops forinigation sbould:

i) Have high martet value

i) Should be labour intensive



Crñdid¡te Tectnologíes Specificrtions

l3) Shade and frui! trees in bome compound

14) Shade Trees aloag public pahways

å¡d roads

d) Should add tothe vrzual quality ofthe area

a) Should have dense canopy for maximuß shade

b) Should úrve high growtü andlor produdion ra¡es

c) Should contribute to cash and/ornutdtio¡al

rquircments

d) Should not displace useable outdoors?ace rrith

excessive low bra¡chi ng

a) Should høve dease caaopy for maxi mum shade

b) Såould add to the visual qualiry of the area

c) Should notbe ercessively demaadiag of warer

d) Should not be ovedy subject to bloç down or

disease

e) Should be suiable for fuelwood as immafure

thínníîg occurs



Cfh"6 lRecomnoendagf,ons & Consllusf,ons

ffiffiffiWffi
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The folloving policy set for the Ngong Hills hæ bee¡ derived fmm the diagaostic fiadirys,

i¡teruiews with farmers and local officials, as well æ the na¡ional and district derælopment plars.

The policies aæ geneml in nature a¡d sr€ !o be us€d to judge the appropriateness of r¡arious land

utiliz*ion types in tle study area. Preference policies are listed which a¡E rot erclusioaary bur,

ratåer, are ø be given preference wherever possible. O¡ the other hand, the erclusioaary rules

hcluded in tùe policy set, i¡dicaæ rboæ la¡d uses r¡hich ar€ t¡ be defiriæly excluded fmm ærtai!

ar€&s.

6. l. l. Preference Policies

6.1.1.1. fuIìcìes Reltd ø EiEâ Dez.s'F Mleaeet

l. Give preference to high density senlement cootiguous ø Ngong Town

2. Gve preference to high density seclement i¡ areas with high access ø employment and
Çonmeîce

3. Give preference to high deasity settlemetr¿ i.n areas wtere sewage aad waterreticul*ing schemes
exist

4, Give preference to high deosity senleme¡t i¡ a¡eas with high access topublic tra¡s?ort¡tio¡

5. Give prefercnce to high density senlemeat ir s¡eas with high suítability for cor$ructíoÂ

6. Give ptfertace to high densíry settlement itr s¡€as previously zoaed for same

7. Give prefereoce to high density senlement ilr areas that will not result i¡ dowasteam and grouad
rderdegradatiotr

Á I I t Pø:litip¡ PpJttpi tø Pnaf lløte deecitv) -lettlemcnt

E. Give prefercncetorural senlemeøi¡a¡easwith accesstor€ticd¡ied ralerschemes

9, Give preference to r'ural settlemed i¡ a¡e¡s tha¡ arc not i¡wae¡ collectio¡ or colwe)¡ã¡ce zo.nes

10. Give pefaence to rural sealemest i¡ a¡eas th* cuff€ûtly supPortthd ùse
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6.1.1.t. -PaËcie 2ehtal ta Ezstsapøt¿| QuL:gs

I 1. Gíve preference to usesthat maíntåirl downstrtam waterquality

12. Gve ¡neference to uses thd decresse mtroff a¡d ryãle stream flows

13, Give prefatoce to oses túat will ¡oû caosegroudwater cod¡mi¡a¡io¡

, 14. Give prefercnce to uses úar will i¡crÊase so¡l atrd gruuûdwa[er storage thruughout túe
: w4ershed

15. Gve geference to sses which do ¡æ carse siglficant soil erosio¡

16. Give preføeoce to uses vhich maht¿ítr or impmve soil srucrurt ald fertility

17. Give preference to uses which maiûtai.o orimprove visual quatíty

18. Give prefaence to uses which impmve the meso and nicro climæe

19. Gve preference to uses which irnprove human ph¡nical comfon

, U0.Givep,referencetouseswhichmai¡tainorimpovewildlifehabitat

2f. Give preferenee to uses wûicú maiût¿i¡ or improve tûe vigour aad biologícal diversit¡ of
existiagbiøopes,

:

6.1.1.4- Policies Rel¿ed to Ág¡iceltate ud 4qzlorcs*T

' 22 . Gve preference to Agriculture or Agroforestry or those lands of high suíubility

', 23. Give prefereaceto those Agricuttural or Agrofore*ry sysemswhich improve produaioa

; 24. Give peferenceto thoseüsesthat improve agriculrural resource co¡servelíolr

:, 25. Give prefeænce to those usesthat Fomote the development ofagroforestry

t 26. Give prefeæace to those usesthat improve erports ofagricultural paoducrs

,

i 27.Give ptference to ifügsted bortícsltur€ o¡ those la¡ds of hþhest sr¡itåbility and with tþh
access to suitable waler sources

Ál I ñ Pnli¡-ice Dah¡pl ¡a f t'wt+a¿*

28. Gve prcfereace to live$ock rela¡ed uses o¡ la¡ds not of high capability for agriculture,
honicultorr, high dersitysettlemen orco¡servation.



29. Give ptefereuce to i¡¡e¡¡íve zero gr¿zing dsiry syttem3 qû la¡.| þ6l.lings less tha.n 20 ha.

30. Gve prcference to intensive zerû grazirg dalrt systems in arcas witú road access

31. Give peference to livestock rela¡ed uses i¡ a¡eas çith suitable water a¡rd {odder sugplíes

32, Give prefaence to those uses which impmve the livesrock fodder supply

6.1.1.7. Polia'æ.Rehtd to Faear

33. Cive prefereace to låose uses tbu promote the conservarioa and maargeme¡r offoress

34. Give pefereaoe to tfr ose ls€s thd grornce tree planrirg on privue and conmunal lands

35. Give prefaence totûose uses thd promote for€stÐ' forpoblic amenides aad wildlife

36. Gve preference to tûose ¡ses that promot€ the development offuelwood

6.1.1.8. Poh'ct'æ Rehtedto Coasævttioz

3 7. Give preference to co¡se¡vdíon i¡ areas of severe polential soil erosion

38. Gíve grefereace to conservation in areas of utrdigur6ed aaoral vegetatiot a¡d otúer ar€as of
outstardi4gbi ologicalimportance

39, Give ¡nefereace to coffervâtio¡ in a¡eas of critical importance to wildlife

40. Gve preferelce to co¡servatiotr i.o wa¡er catcbment fleåi with higû soil ;.ûd grouf,dwater
recharyçotenrial

4 L Give preference to co¡serva¡ion on public fores lard

42, Give prefereace to conservationin sr€am conveyaûce zo¡es

43, Give pefermceto c{ûJervstio¡ir¡areas of excepioaal cultumUhistoricimpoaa.nce

6.1.t I Polictes Pelntel Îa PcãtE riot tol Tooniam

44. Givep'refeæaceto exte$ive recredío¡lþlrisn i¡ ãreås of erceptioaal vimal quatit¡'

45. Give preference ø im¿¡sive rec{e¿íon i¡ a¡eas rrith high accessibilit¡ to hígh deasity
settleme¡t

46. Give peference to exte¡sive recr€stioÍ ltourism on prblic Isrds th* are aot of high
coflJer¡r'alioflvÊlûe orcritical wildlife a¡eas

47. Give pæference to those üses that Fomote tou¡i$n
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48, Give prefaence to those uses thar improve the health of the i¡.habit¿¡ts

49. Gve preference to t¡ose lses that povide cæh income to local r€siderÉs

50, Give prefercnce to those uses wÍich inprsve the prsvisio¡ of water for locsl reside¡ts

51, Give pefereace to those uses that prwide forthe eaergy rcquiremmts of local r€sidents

52. Give prefereace to those uses which pruvide for the food requiremeats a¡d ilnproves selÍ
sufficietrc/ i¡ basic food sn¡ffs of local rrside¡ts

53. Give preference to those uses wftich provide for the shelter requiremenrs of local reúde¡¡s

54. Give prfaence tot¡ose lses that improve local ídrasructurc

55, Give prefaence to those uses tha¡ prûmote labour i¡te¡sive techaíques and improve
employmenngportunities

56. Gve prefereace tothose usesthatpromote " Harambee" or selffrelp

57. Gve prefere¡ce to those uses lhat promote the " mobilizæio¡ of domestic resou¡tes for
equitabledevelopment "

58. Give preference to those uses çhict provide for the basic qeeds of the most dissdvs.ûrsged i¡
tÍe a¡ea

Ã17 F-rr:lndna Inlc¡

1. Exclude amble agricultÞr€ from the for€st rcserue

2. Exclude domestic graziry from a¡€as of natural forest, ctitical wildlife a¡eas, aûd str€e¡r
cotrveyatrcezoûes

3. Exclsde all settlemeftircludi¡g tdel accornmod¡tionf¡om the futstreserve

4. Exclude all settlememand arable agricultor€fromstr€am corrvEymce zo¡es

5. Erclude uses orher th an high density setflemest from ã¡eas cuneoly used for thc pmpose

6. Erclude uses that may cause sþnificå¡t gru!trdìr$er co¡t¡mi¡cio¡ f¡pm all areas of hþh ald
moderategrouadwatenechargçoteatial

7. Exclude uses other tha¡ those rrlated to pr¡mary productio¡ onthose lánds of highes pr,oduction
suit¡bility

8, Fxcl¡de an¡sal øops from climæe zones V4 ¿¡d V5

9. Exclude exteffive lsesfrom ls¡ds currrntlyuader ioeffive Foúqctioa.



6.2. PRIME SUITABILITY

As described more fully in tåe methodology seeioa, the land utilizario! t)'p€ which had tåe highesr

qggægaæ policy satisfaction, and was aot excluded by rhe exclusiotra¡t rules, vas derermhed to

have prime suitability for the land uait ia question. The land utilizatio¡ t¡'pes which were

co¡sidered a¡e listed below.

6.2.1- Ll¡d Utilizrtio¡ Tvoe¡ Ulder Co¡¡ider¡rio¡

Eri¡tht U¡e¡

L Amual Crops (predomi.oanfly maizes, beans, peæ, and potatoes)t

2. lotensíve Grazing of Small Pasturesr

3. Erte¡sive Cnuzing/Browsing of Nah¡¡al Pasn¡res s.ûd Bruwselaod (with fuelwood gatheriry)

4. High Density Settlement

5. Multíple Use Public Fore* Lard (witû grazing, fuel and foddergatheri-og)

Potentirl U¡es

6, Mulriple Use Proteai on Forest (emphasis:watershed ar¡d wildlifehabita¡rotectio¡, recrra[ion,
onlylightand occasional grazhgpernieed)

7. Smallholder Agroforestry Sy*em (altey cropped a¡¡uals strd caså crops, wi¡dbreals, ioernal
a¡d exterûal boutrdaryplaltirg complete with zero grazed dairl c*¡Ie and fodder crops)'

8. Snallfiolder Agroforestry Systen (alley aopped affiuals â.ûd cash mops, nindbrcals, i¡ternal
a¡d erternal bouûdaryplanriry, no cattle)r

9. Extensive Silvopasto¡al sysem complete wítû browse enhaÍceme.nt

lQ. Qsmmuaãl Cst a¡d Ca¡ry Fodder ¡nd Fuelwood Orcûuds^

1 1. Co¡servcion

12. Imigated Ho'rticultur€ 
^t i¡cludes tow de¡sityn¡ral settlemeÀt '

Âlocnioa s¡ ecifi c land pses rot co¡sidered itra¡ranide calculatio¡s
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.As túe pine suiabíIity nap iadicares, ferv a¡eas ûave a prime ose túar coræspotrds to the cur€ût

¡5s. Whils realizing thæ these changes camot occur over night, evay efføt should be made to

alter csfiem la¡d ¡se to a more appropriate form i-n tfrose a¡eas lis¿ed as ¡esou¡ce Ee¡5¡ming

þarticularly in regads to soil and water resources). I¡ addition, it must be stressed tbat tbe

methodology of prime suitability seleaío¡ does not include otha posible iaterventions that hsve

surfaced duriry the sudy atrd vhich have bee¡ sùsmarized earlier.
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The land utiliza¡ioa types desigaated as prime are general caægories and tie specific sy*ems and

æchnologies utilized o¡ rhe various phpiographic siæ r¡1es will vary. Maaageneat udrs håve

been est¿blished based on broad sìmila¡ities of climate, soil, vegetation and cure¡¡ naügeme¡¡

t¡pe. Recommenduìons are categorized u¡der tåe four differEnt rnanqgeEeaf t¡ryes and, within

ttese, u¡der tåe va¡ious matragenent units (see marugenerú nap). Naturally, these rquire
sigÂificaü exte¡sion and developmeûwork to be tra¡sformed i$o reality.

6 3 t Gener¡l P eno¡r¡renrlrti¡¡ç fn¡ Àll À¡¡¡¡

\{hile specific recom meadations must address the uniqueness of the various managenen! udts,

some æcomme¡datioas are general eaough to refer to all units, The followi-og pmposals apply to

all management uaits iathe study area,

1) Water irfiltratio¡ ard it's efficient utilization must be i¡creased. This is ths ¡qg impoÍatrt iszue

in the regíon. Thaefore, la¡d uses which do ¡ot incoryorate wata harvestí.ng and i¡creased

idiluaion shatl be prohibited os all lands designced as mremely imponaar to aquifer

recharge.Sucb uses wíll be discouraged i¡ all zones otùer tåan tåose designued as of very low

importanceto aquif errecharg e,

2) High deasiry settlemetrt shall be prohibited on Nitosoüc and Lwisolic sqils.

3) All fuore settlenent shall be prohibited from aII i¡te¡miuent or co¡ti¡uous sr€am eonveyarce

zones. All present settlement ín those zo¡es shall be encouraged to utilize sewage holdiry tanks or

biogasdþesus.

4) Agricultural praaices that do ¡ot incorporate adquate soil co¡servetion practíces will be

pohibited on all lands of high potential erosion and wíll be discouraged o¡ la¡ds of mediom

poertial forerosion.

5) R evegetation of all stream coaveyanc! zo¡es will be e¡couraged.

6) Pubtic sfiareness and educarional programs should be established to i¡form and educale the

public ofthe criúcal iszues aad possible solutions.
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7) T¡e U[tverslEy ofNairobi should adoptthe a¡eñ as muld dtctpltnf,rl researcì sr€a.

E) Consen'aríoa efforts by iadíviduals and groups should be rewarded and provísio¡ of econonic

i¡ce¡tives should made.

6.3.2. Surll Holdet Uired Fr¡aiqg

The pime mitability mapi.odicares úar agrvføestr¡ s¡r*ens, ríth and çitho¡r azero grazÅagdar'¡

comPo¡e¡!, have pdlre suitability throughout nost of the farmiry areæ of tbe eastern slopes. The

selectíon of the dairy componeü wæ bæed oa prorimity to mads i¡ orda to facilitate nilk

transpo{î. Undoubtably, many farmers are wilfi¡g to ha¡¡l their mílk tÐ the rcad or are producilg

for themselves oraeighboun aad would want to adopt the dai¡y systen even tÍough it isl't lísted

as most suit¿ble.

The m ajor æco m 
'n 

end arions putforwa¡d forthe small holderinclud e:

I ) Wi-ndbreaks as part of a live fencing rysten of nulripurpose t¡ees a¡d sbrubs.

2) Alley aogpfu:g annuals (maize lbeans /potatoe$ with fruit/fuel and fodder trres

3 ) Terrace constru cti o¡ asdlor co¡solid ation utiliziag fruit/fuel a¡d fod der trees and fod d er grass

4) Irternel boutrdary planti.qg wíth fodder/fuel reelshrubs and fodder grass

5) Multipurpose shade trees il the compound

6) Treatmenr ofroads aad pathways for stability and confon

7) Waterharvesting

8) Zero grazing of daþ carle

9) Extensive d evel opm ent of apiculture through outth e area.

E) Pmhibition of all further la¡d subdivisio¡

The specificario¡s fon the design are listed elsewhere, but fuadamentally, the ststems seeks ø
produce fuel and food self sdïiciency while ø túe same tine cooributi.og sigoificaorly ø fodder

aad cash poduaion. Typical pla-os and sectíons of systems for afatrB oû st€eply slopiÍg Nitosolic

soils nith climare type III (Managenent unit SHI) are presented as are plans for gentle Vertisolic

¡"¡6s s¡ çtimat€ t)¡p€ IV (Management unit SH2). Treæmeat of roadwa)T se also illustrated í¡
followi.ag figues (50a, 50b & 51).



Figurc 50a Prcsent Problems on Roadwa¡æ

Fig!¡re 50b Potent¡al Interræntiom oû Road Allowerrces
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Aside fron addressilg tfre e¡vim¡metral aad produaioa problems, the s/stems úave large

poæntial for cash generation Both daþ produots aad hoaey are ia gre* dema¡d and pruducers

can erpect to sell all they produce (íf product tra¡sp ortatio¡ pmblems can be solved). The fruit trte

somf'otretrt ís tâ¡Beæd for both home a.nd rnafker consumpion w,hile the ntaple øaps are mai.oly lor

home consumption , Therc has beer ro anempt to change the *aple oup of maize as it so deeply

etrtre¡ched itr tbe ar€a. Rdher, every effort has bee¡ made to improve the gruwing co¡ditio¡s for it
æ çell as to rtconmend t¡ât it is pla¡red only duriry the long rairu.

If the rccommendatio¿r arc ca¡ried qut, the æsultiq landscape çill be much mo¡e

compartmeatalized, The aggægarioa ofi¡dividual farn solutions would help solve moæ rcgioaal

problems such as high desiccating winds snd runoff.
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Figure 53- Pæit¡le Frmtiore of On Frmïl.ldheats
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Fo¡Jlble rolutlotr! fûr rrldl holder füm5

The plan (fìgue 52) is one exanple of wh* a typical larn could look like, The æctioos aod plans

úatfolloyy illustrå¡e ingreater deail some of lhe elemen¡s of the scheme,

Fisure 54. Tmicrl Ternce for Snrü Eolder Fr¡a
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Ltrræ¡¡ blfocËDb¡ô lilait?rBar'rPoÈbêt l¡¡cæ¡¡

Fi8¡¡e 55. E¡¡ople of Alley Croggiag

6.3. 3. Erte¡sive LrrEe Eoldets of tte We¡tem Slope¡ e¡d Rift Vdley

The most urgeat rrquiremests of those largeholders livilg i.a the western portion of the stndy area

are to improve bmnse and raqge condítions. Accordiryly, the recomme¡dation fø lhis area

i¡clude:

I )Protectioa of *istiry regeaer*iol

2) Plantíry of browselfodderlfuel/charcoal (for cæh) trees intbe rarge.

3 ) Fodder productios in live fenced orcha¡ds

Maaagement unit LHI curæntly sûpporls fã¡ nore t¡Ees tta¡ túe LlI2. Proæaion of ãisti¡g
rcgeaeratioa is therefoæ more crítical i¡ this urit. Althowh i¡dividual s*pliry proæction with

thornbush feacing is possible, it may be fsr mor€ efficient (ia terms of the amou¡t of thorn

branches used) ø live fe¡ce larger sections of the range. Certai.o1y, this is the cæe for the fodder

orchards (see plan below), which vill provide fodder in the form of leaves a¡d pods óuring the dry

season. Species selected for chartoal productiotr a¡e less palatable ard should roquiæ less

proteaioathanthe fodder species.

Melliferous trees (svch æ Acaaiaspp) should be givea a higt priøity in both the large holda unís

æ tle potenúal fo'apiculrure developme¡t is very high, Possible melliferous species for this area

i-nclude:
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Acacia asak

Acacia mellilera

Acacia saligna

Acacia seyal

Acaciatortilis

Albizia chiae¡sis

Albizia lebbeck

C*r¡ia siamea

Deloûi¡ elata

Eucal¡ltus camaldulensis

Eucalyptus globulus

Eucalrytustercricmnis

Lespe<leza bícolor

Lespedeza leucocEhala

Píthecellobiumdulce

Prosopis chilensis

Prosopis julllora

Robidapseudoacacia

Schi¡us molle

Sesbania sesban

Tanarir a¡t¡'lla

Zziphus qpiaa- christi
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Figr¡re 56. Possible Treatment of Rift Valley Holdings



Ngorg Towaship lands (Management Unit PLI) arc either publìc u leased fmm the cou¡cil and

the lown therefoæ has a degrce of con¡rol over their use. It is suggesed thæ tåose lands cumltly
under agricultural produæion on Niøsolic so¡ls remai¡ so or be çotrvated to agmforexry systens.

Hþh demity seulement should ¡ot be allowed to erpand oûto such laûd, Ra¡ûer, æt¡lement should

be contaiaed along Ngong Road where de¡sities could be significarrly iacreased and additio¡s to

the i¡frastn¡æu¡e çe¡td þs m i ni mized . The soil survey i¡dicaæd seleral a¡eas i¡ tbe i m m ediate

vici-nicy of Ngong TowÂ tåat had bedmck close to the su¡face, ovalain by vetisols. These areas

should be funher delineaæd by detailed soil survey aad alloted ø hþh deasity resideatial use. Itis

betieved tûæby coacentrati.og settlemenria tåese artas sþnifica¡tinctases i¡ populationcoutd be

accom m odaædçi¿¡o¡¡se¡5¡mi ngvaluableagriculturallands.

The i.octeases ia populatìon tüar are c.e¡t¿in to occur i¡ Ngoog Town will have to be accompaoied

by hoæases ilboth constrtctiotr aûd ßaioenasæ of i.drastruæure if envim¡mental degrad*ion is

ø be avoided. The sewage trearnent i! the arÊa is cuff€ntly sufferi.og fron disrepair aad should be

rebabiliøæd. À major effortmustbe made t co[.nect all trew aod existi¡gresidences il the lown to

the syste¡r. As sewered systems become nore viable with higher de¡si¡ies, this further makes the

case for hþh density spi-oal developneÂr alory Ngo¡g Road,

A najor problen srea in Ngo¡g Township is the village of Kijiji, wheæ de¡sities are high and

provision of i¡frastructurr is low. High runoff rues into the valley below are causi¡g serious

erosion and a very large area rcquires rrbabilitarion (see fþæ below). As sewage treatment i¡
Kijiji is extrenely li miæd, the runoff wata is polluæd. It is suggested rh* the runoff grrlly fron

Kijiji be hardened to withsatrd the flow and proæct the enfiy road. The snall c*chment valley

belon the town could be flooded by the cæation of a dam. (see plan for locatioa). The land

removed from production is cunently so degraded as to be of limiæd value. lt is well located

berween two ridges to ålloï for dåm cotrsriJctiotr at s reåso[sble cost, The congr¡¡ctio¡ could be

done earirely byhand, thercby providi.og some much needed employment.

Tbe resenoir cre¡æd would storr TåtÊ flows aûd tåe water could be uæd for drip irrþ*ion of

ûoniculrural and specialty crops in the adjacenr public lands. As the rater is litely to be polluæd

lhe edges of the poad should be planted to papyrus ro encourage biological purification. The

papyrus could zubsequently be harvesteT on a rotation¡l bæis a¡d used for local craft and fu¡dture

indusries. The possibility of aquaculture should be erplored but may be of limiæd poædial. The

followi.og plan i.ndicates some possibilities for the site. Not only would this Plffi reliere s serious

erosion and pollutìon problen but the resulti.og pord and as¡oci*ed cropptnC could sdd to the

employmeat potential ofthe a¡ea. The.plans and sectionbelow coaceptu ally illustate the scheme.
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Fignre 57. Gererrl Co¡tert of Propored R e¡ervoir
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61t Þnhlie Fa¡¡rt l-r¡d

Imerve¡tio¡s i.n the for€st rcserve have lotrg beetr recognized as necessary, TÍey have, howsver,

met with limit€d success, h additio¡ some of the í.oterve¡li o¡s have b een misguided. Although itis
commonly agæed thæ the bìlls must be æfoæsted, such agreemeat does aæ apply o the method.

The forest departme¡r is au€mptì.og r€forenatioa with predomiaanrly erotic species. This is beiry

doae despiæ calls by othen, includiry tte President, for i¡digenous plantations. Reægaizi ng rhe

difficulcy il obtaidng native germplæm, future effons must be direc't€d towards the establishoeor

of a native forest on the Ngong Hills. The¡e are only 3077 hectarts of forest reserve. The prime

function of this la.nd is water c*ehme$ p!ædío¡ (above rll other uses),

I¡ orda to aeuimiTs the utilization of the land while at rhe sarne time pmeaing it's prrinary

function, compæible la¡d uses should be encoucaged. Unforunaæly for some, this does aot

include heavy grazing of steep slopes or browsilg of regeneratioa, It also does Ãot include

unsupervised lirewood collection. Recogniziry thæthe forestreserve is curently providi-og Eany

people with rtsourres (eg. 711[ of the sample population adndued geuiq at least some of their fuel

requirrmens from the reserve) any future plan must provide for those rtquircmerts in some way if
it is to succeed. Those collecti.og fuel a¡d fodder in tle r€serve must have their needs met or they

will aeempt æ meet aa)'rvåy. .Assuredly, these anempts will rot be in the way the laad manger

mightwish.

6351 Enançeaeat lloits

Although the prime suitåbility map indicates the prime use for all of the forest reseñe to be

protection forest, the form of the forest will of courre vary witÍ site conditio¡s. Recogniziry this,

the different malagemeff uûits have beea pro;posed. The followílg art the broad recomr¡e¡datío¡s

for each u¡it.

U[ir Fnl
1) Enüancement and conservatio¡ oferisriry forest staads by:

a)Prcection of reg e¡er4io¡

b )Rehabilitarioaof thickets

c)Total d omestic grazing erclusiba

d)Replanting to Afronodâgtre a¡d Tra¡sirional Montagne species

2)Wildlife habitaten¡mcemeÀtby:

a) Browse and pasarc nanigulation

b)Creation ofsmall e¡closed meadows andincreased "edgeeffea" during replaatilg



aa,4

U¡it FR.? ¡.b

, 1) As above but replantiry with Dry Monmgre species

ì Ulit Fl.3¡^b

: I ) Enhanc€me¡!flûd co¡servatio¡ ofi¡digenousvegetaiolby:
t. 

,) Proæaion ofindigenous regeneration

, b) Harve*ing of invader thickets forfuelwood (closely supervised by forestry staff)

c)Replantíng toAfronontagne andTra.nsitional Montagne s¡ecies

. 2) Planri-og of melliferous trees

3) Energenry (drougbQ graztng onlY

FR.4¡

1) Conversíoato exteasive silvopastoral system utiliziag indigenous species only by:

a) Protection of indi genous vegetrlion and rtgeaeration

b ) Plaatiag of all stream cotrveya¡ce zones to t¡a¡sitional montagne species

c) Atl other plantiry to tn¡sitional and dry nontagae qpecies (emphasis melliferous a¡d

charcoali-ngs¡ecies)

FR4b.c

I )Protection of indigenousvegetaiion and ægeneratíon

2) Plaating of all strram cotrvryaûce zotres to dry moatagne species

3) Browse and Wildlife habitat impouuts¡¡ ¡tili zi¡g i¡digenous species ody

4) Melliferous treeslor apiculture

5) Domestic grazi-og strictlyercluded

FR,5

I )Proteaion of indigeaousvegetation aad regeneratíon

2) Browse aad Wildlife habítatinprovementutiliziag i-ndigenou species only

3) Mellifaousteesf orapicultore

4)Energeacydonestic graziry strictlyexcluded

Ulit FR6. Fuel r¡d Fodder Bourdrl St¡ip

Ia keeping witb a desire to proteø and enhance the natural rtsources of the hills, while at the same

tirne meeting the relluirements of local peopte, ít is suggested th* a two hutrdred neter srip be
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estâb,lsled o¡ l¡e løddeoÍ fhe eùsleraforest bouridary ruIdng frûm the Magadi Road to the road

leading ro the top of the hill . Thís represents approvi m ately I 68 hectaæs or 5% of the total gazetted

laåd. It is prûposed tha¡ the strip be managed as a commu¡al fuel and fodder orchard. It would

have live fencing on either side to excl¡de both c*le end goflts frcm tte foæst reserve aûd 'ryildlife

frofi t¡e farf,i¡g area, At no time would arable agricultuæ be allowed i¡ this $rip and continuous

vegetarive ground cover would be mai¡tai¡ed at ¿Il times. Any residual fortg remna¡ts should be

identifíed a¡d a¡r to be mai¡tai¡ed i¡ their n*ural stale. Peremial shrub, tæe and grass crops

would be planted. Sectiors of the strip would be alloeed b¡ w*er drahage basin to groups of

rcsidenu lrom that drairage dowrstream. (see seøion below) These people would be responsible

for all work on tåe plot aad would reap the benefis. Techdcal backstopping would be provided by

the fortstry department. (includiry povision of seedlirys arco*)

A funte¡ be¡efit of the strip would æ a vegetative firegrard. Harvestilg would occor þst pirior

grass curing thus reduciry the risk of fine fuel ignitioa. The seleaion of species for the live fencing

also has accounted for low ignition rates.

It sbould be r€called that the governme¡t had offered, bu! then subsEuently witådrawn, to allow

the quaners in the forest to reset¡le on a 400 meter srip i¡side the reserve. There should be the

political will to establish the new strip, underrtanding that, although tbe iatemivelymalaged area

corsumes a portion of gazened forest land, it may indeed save tåe remaining a¡ea from further

degradatioû. Once tbe strip is establisbed, tåen all i¡cursio¡s into t¡e forest by gatåen must stop

and this nust be edorced.
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Figure 60. Prcposed Forest Boundary Fr¡el/ Fodder Strip



Figure 61. Section of Proposed Forpst Borxrdary Fr¡eli Fodder $trip

Fodd€rfFæl Bordtrtseip (draiqse t6in)



6.3.5 -7-,

The effo¡ts of the forest department to e*¿blish plantatio[s have ofteo been thwaned by tbe

difficulr condirions. lt is zuggested thæ all plaati4 follow the geaeral approach of plauting the

hdigenous species thar ar€ occuri¡g o¡ simila¡ siæs i¡ the forest. A srriæ policy of hdigenous

plaati.og only should be followed i¡ the forest reserve.

Tte soutüern a¡d wester¡ ends of the reserve a¡e dry and will trot support a dense fores,

(management Uait FR4a) As they are curæady utilized for ext€¡sive g¡azi-og, it is srugge*ed t.har

aay plantì ng in tåese areas be di¡ected owa¡ds the establishmeat of a light caaopy cover that allows

for conriaued grassland. The suggesæd qpecies and spaciry for plaariry are shown below.

The mai-n canopy sp ecìes for planti.ng should be:

Dombeya goetsenü (this is a particularly melliferous tree a¡d should receive priority )

Albizia grmmifera

Crcton megalocarpus

Calodeadron capense

lvl¿¡'f,fo øm i ¿ hildebra¡¡ii

Dracaena afromont¿na

Ekebergia capensis

Cassiapourea nalosala

Cussonia holstü

Schefflera volkeosü

Teclea nobilis

Akokanthra sp.

Above 2300 meters on the wesem slopes:

Olea africana

Cusso¡ia holstü

Euphortia candelabrum

Below 2300. otr the west$Â slooes:

Acacia mellifera
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Acacíå tortiliís

Ta¡choanthus camphoratus

Acacia drepanolbium

It is suggested that tte department conce¡trate on these few species and get them established. As

the eastern slopes receive the mostrai¡fall a¡d ga¡d to be¡efit Eost fmm r€fûr€sation, they should

be replanted first, Plantiry efforts should co¡ce¡tmte o¡ t.hose a¡e¡s that offerthe gre*est potential

for soccess, aa.mely, well wæered valley bouoms witú deep soils, Afterthese areas are est¿blished,

eflorls ca¡ turnto mor€ problema!íc siæs, The esrablished areas vill ståÌt to modify their i ñ ñì ediate

e¡vim¡me¡t a¡d will, with time, reegablish themselves, Species diversity will iûcrease as the

sands develop more niches by aatural successio¡.

Germplæm should be obt¿i¡ed from local iadigenous stock to ensurc properprovenance. Planting

*ock should be co¡tai¡erized with a well developed root gruøu¡e i¡ or{er to deal with possible

drvught condirions. The planting site should not be pedug, as is the case nov, for this only tends

to further desicc*e tle site. Rather, it should be prepartd jüst plor to planti-ng a¡d should

incorporate small scale water harvestilg to direæ ovala¡d flow tow*rds the planti.ng siæ,

The zuccess of the fortgoíng efforts is dependeat o¡ proper síte potection from fire a¡d

destruaio¡ of seedlings by domesric stoch. Such protection is funda¡rental to tbe etrtir€

rtfore*ation program and should rcceive serious a$e¡tion. A firt control pla¡ for the area should

be drawn up and regular firt control trainiry of the pla¡¡ing crews a¡d should be undert¿ken.

ßt<1 Tan¡ìcn t;i Por'eotiaa

The be¡efits ø both the local and natio¡al econonies of tourism could be substanrial. Curently tte

poteûial is trotæålized. The following effons should bemqde itr order to iÂcrease the attrscdveness

of the area to both local users and ¡ourists alite.

l.) The road to ihe ant€üue on the ridge should be repaired and receive ægular mai¡tenance.

Divenio¡ diæhes and grassed waterwa¡n are rquired as cumlt emsion on the rosd is serious,

2.) The old road parallel to tbe present one should be cross diæhed and seeded wheæ nectssary.

3.) The sundiry old ponerpoles should be removed.

4.) The antenaae and radio statio¡ fences should be coverrd i¡ vi¡es grow. lf possible, tall he
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buildhgs should be pa$red a very lrgbr, ¡eutml bfowû.

5. ) Pukjq should be designated ar the last and second last radio søtions.

6.) Interpretive sigaage shodd be erected nea¡ the u¿il head describiry the geology of tbe area

(surely among the no$ irteresling i¡ the world)

7. ) Atl vehicular trdfic should be banned from the ûills witû tte erceptioa of the main rcad io the

ante¡¡ae sta¡ion. Traffic ba¡rien should be esublished æbothends of the ridge. This will elimina¡e

user codlicts as well as rtduciry the damage by 4r4's cumntly occuniag on the tracks.

E. ) The walki.og track along the ridge sbould be ext€¡ded and ma¡ked ø run from the Magadi Road

to the Kibiko Road.

9.) A track should be developed to run fron the main ridge to tûe Fílch-Hatoa Menorial taki-og

advaatage of game viewiag to buffalo commo¡l)'aqrss the valjey. (see map)

10.) Ensure thal no hotels are constructed i¡ the reserve as this would sigaíficaatly diminísb t[e
atü¡ction of tåe hílls. (a possible site for ahotel ís ontùe ridge, south ofthe Magadi Road about

314 Km. )
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IMPI -EMEIÙTATIIìN

The rcsponsibility for implenentiag the nrajority ofthe suggestions in this plan rests witå the local

people. While some seedlings a¡d technical advice may come from the Departments of Foæstry

and Agriculwrc, there is certafuly no possibility of those depanmetrts doirg af,)'of the *dual

plaltiry on privae la¡ds. The local farmers have clearly showa a willi.og¡ess aod abjlity to plattl

tæes, as the private lands ¡orc have far morc trces and hedgerows tha¡ were sÍown on the 1978

photography. lodeed, some ofthe artas are barely recognizable. Additionally, many farmers in the

areahave ahighly developed koowledge of agroforestry tecbniques. Thewilliîgtress atrd abiliry to

plant is a great resource but requircs directio¡ if land use i¡ tåe a¡ea is to be optini2s¿. 1¡g

developmeü of a series of model fs¡es a¡d demo¡stration plots will help in this direction.

6 1 I lfadcl F¡¡rnr r¡d

Although, the Departmeat of Agriculture does have some "model fa¡ms" i¡the a¡ea, many ofthe

fi¡est fa¡ms wevìsiæd were no! among then. Several exemplå¡y farns within each drainage basin,

should be identified aad pmvided with seedlings free of charge compleæ with detailed technical

advice. Once the pmposed rysæms are established onthe nodel fa¡ns the i¡dividual farmer can act

as a local e¡rtension officer. Departmenr officials (of which tüerc are plenty ia the area) can identify

problem farms withiLr the draimge basi¡s and di¡ra them to the model fa¡ms for i¡structio¡. The

model farmer must be paid a stipend for his efforts i¡ ordsr to allqç hi m to hi¡e extra labour. It is

felt that by traademhg the exte¡sion work to a local farmer wÍo hes actually app.lied ¡he sdvice on

his ownfa¡m, the ordibilít¡ and success of the gogram will be e¡ha¡ced . Ii must be stressed that

the model fa¡ms, if they are to succeed, must ¡ot be a¡omalies i¡ the a¡ea, Tåey must represent a

situation, i.o terms of economic a¡d other r€sources, th* many farmers i¡ the a¡ea have, or would

have, a reæon¿ble chaace of achievi.rg.

Otts demo¡st¡ation plots should be e*¿blished æ schools, but should adopt a diffeænt straægy

than has previously been employed. Most of the projects a! schools i-û t¡e a¡Êå have met with very

little success due in most part to mamigement pmblens. A local fa¡mer should be employed to

naoage the small demon*ration plofs. If they do no! sucçeed for res,ioff of matrryemeft, he is

sirnply rcplaced. The plou can be uæd for inst¡uction at the schools as well as for the general

populatiotr. Gber possible agroforestry demo¡,*ratiors could be ar shops zuch Ês tho$e on the

upper circular mad, churches etc. In all cases it is suggested that one individual be hùed arrd lel¿
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resPoo.làle tor ll' s success,

The pruposed fotest fuel and fodder srrip can also be used for demo¡s¡ra¡ion purposes but æable

øopping will not be allorved i¡ túat area and therefore it'suseful¡ess as an grsm¡lewill be limited

to live fencilg, fuelwood production and fodder orrhards.

6.4.2 Hurrerier r¡d Seedlirg Prodrctio¡

As pruduction of viable seedl'ings of the desj¡ed qpecies ir fusdamentel to the zuccess of the

pogran, the followíry suggestions sho1¡ld be implemenred.

l. ) The eústirg govenmeû ¡urrery * Ngo4g should be expaaded and it's produaion doubled, A
doubliry in produaion should ¡ot be a great problem as most of the Àecessary ¡esources are

abeady on site. This should ¡ot merely be a doubli.og of poduction of the species cunently

employed , bur should be of those rcconme¡ded ea¡lierfor plantiry. There are frequeft complaints

tba! fa¡meß cannot get the s?ecies they desire aad this pmblem must be addressed.

2,) Seedthgs should be grown otr a çotrtrflct basis for the govermetrt bI loost poducer: andior

organizarions, Specificaions for planting stock should be set a¡d bids taken for their produoion.

The stock is then províded to f¿fmers at cost or used ia governnent æforest¿tio¡ efforts o¡ the hi ll.

In this way local nurery expertise is num¡red a¡d tqken advantage of. It is expected that this

method will be more cost effective rhatr govemmeû Ãurseries. Trauportation problems and costs

should be reduced.

3.) Germplaqm must be found for ths 5qsdling productio¡. This ís commonly seen as a bottleneck

in agroforestry p,roductíon and seriou¡ efforts mwt be made to overcome tbe p.oblen. Seed

sources should be ideøified and purrfrased vell i¡ adva¡ce of tte production (wûile mainrainiry

prope¡ seed srorage !o e¡sur€ viability). I¡digetrous gernplssm should be collected by qualified

technícal forestrv staff onlv.

4.) Seleaed ildividuals and / or organizarioff should be seleøed for rurser¡ trainiag ttrougü the

Nursery Trairug Cenres (Japanese Project), or the Fuelwood Afforest¡¡ion and Exte¡sion

Projea.

6.4.3. Pla¡ti¡g

Local people must plant their own trees. As mentioned eælier the farmers ¡rust pay for the cost of
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the seedlings used on tbeir own fa¡ms gnd ra¡ches. This is to ensure that cå¡€ is tåke¡ witå tÍe
i¡ves,me¡t, Additionally, it is zugge*ed that r€bares (of the cost o¡,¡. sssdtings) be paid to

fa¡mers/r¿nchm if they zuccessfully establish the t¡ees. After all, the benefiçs of addirio¡al tree

plantiag aco'oe to those residi.ag off farm as well a¡d this fact should be recognized.

ln the public areas outside ofthe fmest reserve eg. roadways, local residens would be paid a small

fee to estsblish roadside trees and sbrubs provided to them at no cost. Pnrnilgs from tåese trees

would be available to tåose who establisåed them. Selective felli.ogs wotd *r* ¡ ti.e and úe
resulti ng vood would be sold byrhe sub-locæion to ùelp fi¡ance the scheme. Tbe tr€eswoujd úen
be replanted oatåe same basis,

Plaatilg il the fores! ¡eserre should be ca¡ried ost by both governmeat employees aud co¡tract

plaaters ald the results compar€d. Tbe laue¡ a¡r used more and more frtquently in othæ couatries

with good success. The co¡¡€ct is let based upon a 100% survivat rate of seedlilgs. Planting

checks sre conducted by forestry staff aûd deductio¡s made for poor plonting, Not only may

private plauti ¡g conracts prove ø bemore cost effective than goverlmert planiag , but larger areas

nay beplanred (åssuming available srs6l¡ngs).

The major pojects mentioned, "amely, the fqest boundary srip and the Kijíji reservoir and

accompanyiry irígated specialry øopshave special organizarional aad fundiry requíremeats. The

followilg secriom briefly exami¡e tûese iszues but is by no mea¡s comFehe$ive and rquires

funher study,

Perlaps the largest problem to overcome oa this project is tha¡ of access to tûe la¡d; who should

have it a¡d who should coordinate the efforts. As group o'rganiz*ions in the ar€a appear to be

weal, itis suggested tha¡ farmers be organized by Departnear of Agriculture sraff oa a drai-oage

btsi n basis. The ioresr $rip assigned to t¡em will be fron beight of la¡d to height of land a¡d will
i¡clude bouom la¡ds aad side slopes. As the úze of the strip will be liñ ited, it is importsnr that the

number of people çith access to the aree does not exceed it's ability æ poduce a reasonable

amqu$ for each îaflna', As this æeais seen æ a su¡rplementary a¡ea to tÍeir owa fanns, it does ¡ot

have to provide all their fuel and lbdder requiremetrts. Access must defiaitely be limited to those

liviry ia the hif s themselves. It is notnecessary túæ the partícipants be land ownen, I¡ the cæe of
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r¡e Kijiji residents, troÍe a¡e land owÍers, The speclflc r€qulremetrts ol the groùp w l lave to be

reassessed as tûey will va¡y from drainage to drainage. Kijiji residents for erample have gæater

¡eed îor fuelwood a¡d less need for fodder tban maay other lesid etrts i¡the hi lls.

In this projea, ttrelead agenry mustbe tûe Forest Department.

6111 7Ée Fiììiì Peserg¿ì¡ tød Iaz'çttei .Søætilts finøs

This project ag ain i s probl emaric organizatioaally, As the edir€ projectis withinNgong Tovaship,

it is zuggested that the Town coutrcil coordi¡are all activities. After a deailed poject desiga is

completed it could be submiued !o a ¡umber of organizatiols for fundi.ng. The projea could

employ maay people a¡d these should be hiæd from rsithi¡ the township only.

Management of tûís public projea could become burden¡one to tbe towtr aûd it ís suggested th*
the overull manga be on private co¡tract aud accou¡table for project zuccess and co¡linued

viabilityallai-niúali-nstallati on.

6.4.4.4. Erteasiye Silvoptstotzl SÍseøs øf tâe RiÍt VilIe!

Give¡ tåe harsh cliøatic conditio¡s ofthe Rift VaIIey seedti¡gs should be groduced ontúe eastern

lopes and shipped for planting. Gganizatioa mustbe byindividuat cat¡leman. Orders for numbers

oft¡eeslshrubs should be takea ayearinadvarce and sraggered delivery dares selected taking into

account t¡epossíble plaafing amounts perday.

6.4.5. P¡¡tirl Li¡t of Ortúizrtio¡s Offeri¡g Advise ud/sr Fsrdi-ug

The followiry orgasizatio¡s s¡e actíve in the field of agroforesry, co- -unity fore*ry or fuelwood

developmeor. Individuals, groups and organizations ia the study area art urged to couact them for

advice a¡d, i¡ some cæes, posible fundiry forprojeas.
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Pr¡tirl Ltst of Orgützrtto¡s Offerttrg Adylse üdrof Futrdlng

MrjorN*ioadOrgrnizrtiors
I ) Enviromem Líaiso¡ Ce¡tre

' 2) KeayanAgriculturalResearch I¡sititute

3 ) The Green B elt Movement

, 4)KeayaEnergyNon{overnmeotalOrga¡iza¡io¡sAssooiation

' S)KeryaReaewableEnqgyDevelopme Project

6) KeayaWoodfuel DevelopmentPmjee

7) Ministry of Agriculturr - Soil Conservation Project

8)The ForesrDepartment

9)Permanera Presidential Commi ssion on Soil Corservario¡ a¡d Afforests¡io¡

0) Rural Æforestation Extension Scheme

r 1f ) Special Eaerg'Programme - GTZ

:

: Otter0rgraizrtions
. 12) CARE -Kenya

13) Approgriate Technology Cenre - KenyattaUdversity

. t4) E¡ergy Iniúarives forÆrica

: l5)Action Aid - Kenya

: 16) Establishment Pmject of Nursery Trai-ni-ng Centre for Social Foresul'

: I 7) Fuelwood Afforest¿tior a¡d Extension Project

, 18) Gernan Agricultural Tean in Kenya

I t 9) Germar Forestry Team - GTZ

: ã0)Mazingiralnstitute

: Zl) Maeadeleoya Wa¡awake's Wome¡ and EnergyProjea

22) Salv*ior Arny

23)Me¡¡ositeCentral Comminee

' 24) United Nations Environnental Pmgram

. ?s)OXFAM
', 26)Rerewable Energyasd Etrviro¡me¡tal Co¡¡ervationAssoci*ionir Developirg Cou¡tries

i Zf hternariona.l Council fotResea¡th i¡Agrqfore$rI



6.5. F¡tsre Rese¿rct

Tùis project has sought to adopt an iategræed ayproanh to the ilvestigarion and planniry of the

Ngong llils lardscape. It has beea, aecessarily, multi-disciplfurary iaa*ure. Ideally, suc! a smdy

would employ erpøts i¡ the various fields and the landscape archiæct would coordi¡ate the work.

Ia this study, however, the author has bee¡ a one ma¡ mulri-disciplinary æam ald the accorary of

the wonk i¡ a number of areæ of study has no doubt sufiaed. In addi¿iot the withdrawal of

resea¡ch clea¡a¡ce t¡mited field work. However, as the prime objective of the study hæ beento test

the planni ng methodolgy, these inaccuracies must be coasideæd secoadary. It is hoped thæ future

work in the a¡ea wif address these slort comings. The followi.ng wort. is rrcomme¡ded for future

study:

1) A deuiled cruíse of the vegetatioa ol the forest reserve and comelation of the results wíth SPOT

satellittimagry-.

2) Study of the vegetative ecology of tåe a¡ea with panicular emphasis on succession and

community behavioril response to grazi-ng and fire,

3) Preparation of a detailedm anagem ent pl an forthe forest

4) Preparatior of a fire coatrol pl an for the forest aad adjaced areas.

5) A demled soil sur"vey i¡ the a¡ea of Ngong Town.i¡ order to idenrify sites for high density

developmeat

ó) A complete survey of all wildlile i¡ the reserve aad pre;parmion of ¿ det¡iled vildlife
matragenetr!planfortte area

7) Study of soíl degradation (both emsion and fertiliry depletion) u¡der various croppiag and

agroforestry rysten$

8) Testing and evaluuio¡ of suiuble cÀh craps (iactudiry tree craps) and their ilcorporation into

agroforestr¡t systems,

9) Testi-og of hydrologíc reslonse to vsríous land rses



-jz't

l0) Testing of the plaffing metåodolgy w¡th s0ore local peoples input (as ças originaliy pla¡ned,

but impossible due to government restrictíons )

I 1)Tesri-ng of thenerhodolgy withmore detailed la¡d utilizariotrÐ?es

12) Testiq ofthe plamhg nethodolgy at differen scaler (overboth larger areas aûd smaller s¡eas;

í-o Kenya, *the district and locational and zubJocatíoaal scales)

13) Testing of the pla.mi.ûg metåodolgy in combination with sa¡€llit€ i.üagery and a geographic

fuformation system (GIS)
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CONCT,TISTON

This rtsearch projecthas bee¡ an attemptto examire, i-û aholisticmalner, t¡e issues and concerûs

faciag the Ngong llills, atrd to develqp arcasoned pla.n of acrion bæed upon tûæ exaei.nario¡. The

study has looked ar both the bio-physical a¡d socio+conomíc etrvironmerts as well ¿s the n¿tio¡al

a¡d historical co¡tex ofthe stuúy area, is as detailed sma¡¡er as time a¡d resouryespernieed, To

be zure, túeæ a¡e s¡çç1 çemings ia the particulars of tûe plan thar r€quire furtfier reflûeme¡t, but

the development aad testing of the pl'n¡ing process hæ been completed. The process put forwæd

is o¡e in which la¡d uses arr malched to la¡d in zuch a vay as !o mayimize the saridactio¡ of the

bio-physical a¡d socio-eco¡omic requirements of the area. It is the opiaio¡ of the sqthor thar tåe

process æsted is viable aad deserv'ing of further study.

If zusainable agriculturd producriol, together with environnental stahility, is to be achíeved i¡ tåe

face of enormous human preszures, compæheasive development proposals must be pm forward

rhat consider the harmony and balance of the overall system, Stability can only be achieved if the

landscape evolves to serve tåe communiry in such away thatit i.ntegrates both theeconomic a¡d túe

ecological processesthat supportit,
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PR.OFILE I 1

Genenl l¡fo¡nrrion:

MqpiryUait:
Soil Cl¡s¡ifrcrtior:
Agro 4liarrolgíc¡Eo¡e :
Elev¡tio¡:
Obrerv*íor.Dte:
Locrrioa(UTll):
GeologicrlFornrtior:
Locrl Petrognpty:
Phyriognphy:
SlopeGnúieat:
L¡¡d U¡e:
Yegetrrioa;
Overlrså:
Surfrce ro¡off:
S¡¡f ¡ce¡erti rglctrcls:
DniargeChss:
EsE¡û l¡fl¡e¡ce :
E¡o¡io¡:
Effective Soil Depth:

ProfileDe¡criltio¡:

At 0 - 25cm.

vB2
pellicVERTISOL
N-5
1E60n
1986t09tv2
372509
Ngong Volcanics
U¡diff erenti*eôassdtes,tephrites, dla¡tites, an kara¡rites
DepositiomlPlain
0 -2%
Graziry, arable agriculture, recreatíon (school yar{ )
Grasslatrd: ?ieøda, Lþdoz fume scaxeñd Aøahq.
None
Moder*e
Slightsealiry (4run), cmckiry (45 mm wídex5OOnm deep)
Poorlv drai¡ed
Hu*i
Sevaein drainage chamels, otherwise slight
150 cm. +

Very dark grey (10YR 3/l) when dr¡ aad blact (10YR 2/1)
whe¡ moist. Clay; Strong and coarse, aaplar blocþ
stfl¡cturc; ercæmely hard vhen dry, extrcnely firm when
moist, very sticky aad very plastic when we!; frrqueot and
evenly distribut€d fi¡e roots. Mr¡y ffacts (5 cn)
tbroughout horizo¡. Smooth a¡d gradual tra¡sitio¡
to;

Black ( l0YR 2ll) when moist; CIsy; Modera¡€ aûd coarse,
aogular b!*þ st¡TÉur€; extrrmely hsrd whes dry,
extrÊnely firm wte¡ moist, very sticþ and verv olasiic
çåe¡ çit; Cracki.og evide$ to '45 cm'; co--o¡' fi¡e þ
medinm ruots. Abuûdast slickensides; Smoot and gradual
tra¡sition¡o:

Very dark gre¡' (10YR 3/l) when moist, Clay; Strong and
coarse, 

. 
angular blocky $ructuf€; errr€mely hard when dry,

extremely fi¡m whe¡ soist, very sticky and very plasiic
whe¡wet; Few caröoûnodules (1 -! mm) evenly distribuæd. 

-

Few fi¡e a¡d medium roots.

ÁC 25 -95cm.

C 95 - 150cn



SoÍl Chcnicel A¡rl¡rsis R.e¡olts Soil Chs¡ificetio¡
PROFILE I I pellicVERTISOL

Mappiag Uait vB2

Lrbo'ntor¡No. t-l 1.2 1.3

Horizo¡ AI AC c
Deprt(cm) 0 -25 25-95 95 - t50

pH- Kcþ 3.t3 5.06 5.16

pE- E2O 5.66 7.06 7.26

*c 1.26 0.t0 0.10

fN 0.0.15 0.0ó6 o.t29

P (rpn) 3.0 3.t 19.0

Tertsre Chy Clry Clty

f Sr¡d 27.12 24-20 ?5.71

I Cley s5.t2 51.t4 56.05

f SiIr t?.06 2t-æ It.zl
CEC(ne/100g) 52.0 50.0 49.9
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PA.OFILE * 2

Ge¡errll¡fornr¡io¡;

ProfileDe¡criltior;

a 0 -20

B 20 -55

C (R) 55+

FR2
orthicLUVISOL
N-5
190n
t9E6tWtyz
36750t
Ngong Volcanics
U¡diff erentiateúasanites, tephrites $lanites ¿¡tara¡¡ites
Footridge
5 -10!6
Crrazi.og, arableagriculture
Grassland adjacenrto conti.uoous croplald
None
Moderate
¡one observed
Mod eratelvw elldrai¡ed
Heavy:culiivarion,tenacing, overgrazing
Moderare to heavy wherc u¡terraced, c.herwi se slight
55 cm.

Very dark grryish brvwa (10YR 3/2) wúea moist; CIa¡;
stcoog, medium, sub-angular bloeþ *ructure; very ûard
when dr¡, very firrn wben moist, stícky and plastic wben
wet; few to corutron very frne pores. Comrnon fine a¡d
medium mo¿s; Surface very stony (class 3); Snootb a¡d
gradual trarsitioa to:

Very dark gr€y (10YR 3il) whea moist; Clay; *mag,
medium, sub-angular blocky structure; wry ta¡d
whea dry, very firn whe¡ moist, sticky and plastic when
wet; few fine pores, Àbrupt transíti ol to:

Mouled greyish brown (f0YR 512) nó yellowisb brown
(IOYR. 5/8) decomposirg saprolite. Easily broken with spade
but with tro rco! penetrnioa, Sanple 2.3 is of cn¡sted
sapolite.



Soil Ctemicrl A¡¡lysis R e¡ults Soil Cla¡¡ificûion
PROFILE * 2 (ktfticLUVISOL

Ma¡piag Uait FR,2

Lrbor*otyNo. 2.1 2.2 2.3

Horizo¡ A B c (R)

Depth(cm) o-20 20-55 55+

pE- Ecþ 6-?1 5.97 5-lr1

pE- E2O ?.82 7.12 7.50

rc t.9!) 2.61 .ó0

TN 4.29 0.28 0. tt
P (pp¡) ?2.5 15.6 35. t

Te¡tsre Cley Clrt tir¡-it clry

I Srnd 27.7t 2t.32 54-96

íClay 47.46 44.36 30.3t

f Sitr 30.06 27-?3 11.56

CEC(ne/100g) 45.7 49-3 37.0
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PROFILE T 3

Ge¡enll¡fornrrioq:

ProfileDercriotio¡:

A 0- f 0cm.

R 20+cm,

RSI, RS2, R,S3

LITHOSOL
fv-6
2000n
t986t09tv)
361481
Ngong Volcanics
tephrites
Sca.p
40ç
Grazing,Wildlife
theø e/aGrasslatd, scæereó Acz a'aand Eupúaúìa

No¡e
excessive
¡o¡e observed
Ercessivelydrained
Moderate: heavygrazing pæssure, burning, wood cuning,
Moderatetoheavy otrca¡tle/ganetracks;põtential: severe,
10 -20 cn.

Da¡k brow¡ (7.5 YR 3/2) noist; CIay loam; modera¡e,
qedium, gra¡ular sructur€; Slightly úar{ wúen dry,
Friable whe¡ noist, dightly stícky and sligtrtly plastic
when wet; Abuqda¡r very fine a¡d fi¡e pores; Common
fi¡e tomedium roots. Abropt tralsition to;

CIey (10Vn 5il) noeled rith strong bruwn (7.5 YR SiE) and
ds¡t æddish brown (5YR 32) soae. Can be broker easily
with spade and is i.drtquendy penetrated by medium and
fr¡e rcots.



Soil Cfiernicrl Anrlvrir I c<nlt<

PR,OFILE I 3 LITEOSOL

MappiagUnit RS1,2,3

LrborUoryNo. 3.t 3.2

Hmízon A R,

Dept(cn) 0-20 20+

PE- ECI' 5.57 5.22

pH- fl2O 6.% 7.tt
;c t.g¿ 0.32

TN .07 .û3

P (pp-) 10,¿.0 t 10.0

Textsre ClryLoen R.ocl

I S¡nd 39-61 NA

lCIry 31.60 NA

f Silr 28.?9 NA

CEC(me/100g) 30.6 33.1
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PA,OFILE I4
Ge¡enll¡forn¡tio¡:

ProfileDescriotion:

A 0-30cm.

A2 30 - 60 en.

B 60 - 150 cm.

FSf
dystricMTOSOL
m-5
2080n
l9E6/09/05
3724n
Ngong Volcanics
U¡diff ereci*eó asanites, tepbrites,cla¡tites ¡¡tarørites
Footridge
t5%
Grazing,.Arable crapland
Eupúotúth, Çpt*,mnze,beaas, ciuts, crter arable cnrps
Notre
moderøe¿site, accelleroed on adjace¡t sæep slopes
no¡e observed
lVelldrahed
Heavy:forcstclearÍng, cultivatioa,terrachg
Li_gtt oaterraced la¡ds, severe o¡uûterracèd steep laads;
150 + cm.

Da¡k reddish bmwn (5YR 3/4) wûea dry, Dart reddish
browr (5YR 3/2) when moist; Clay; modera¡e, mediu-,
yulgCulq block¡ st¡r¡ctur€; slightly la¡d when dft,
friable when noist, slighly *icþ aad pla*ic when wét;
maly fiae a¡d medium porer; abutrdatrt 1i¡e and çonulorl
medism rcots; GrÊdusl srd smooth qrssitiotrto:

Da¡k reddiså bmwa (5YR 3/3) whea dry, Duk æddish
hrown (5YR 2.58) uhen noisu CIay loam; moderate,
medium, subaryular blocky ¡trsctur€; dightly ha¡d whe¡
dry, friable wfien mqí$, slighly sticky aad plastic when
wèt; common very fine, fi¡e a¡d medium mosf Diffise a¡d
smooth t¡a¡sitio¡to:

Yellowisû rtd (sYR 416) wten dry, Dårt reddish
browa (SYR 314) wÍm moíst; Clay; ôodera¡e, medium,
subangdar blocþ structur€; slightly ûa¡d vhen dry,
friable whe¡ nois, dþhly sticþ ald plasic wten wet; few
very fine mcns.



Sail Chernicrl Aarlv{r Pernlt<

PR,OFILE I4 dyrtric NITOSOL

Ha¡giagUlit FSI

L¡homtortNo. 1.1 1.2 1_3

Hmizo¡ AI A2 B

Deprû(cn) 0-30 30-60 60 - t50

pE- Kcþ 5.75 5.t2 5.3?

pH- H2O 6.56 7.22 6.v¿

tc t.,16 2.05 0.64

*N 0. l,f 0.3t 0.0t

P (ppn) 0.9t 8.0 1.30

Texrsre Chy CkyLoln Cl'y

i Srnd 23.t0 21.00 14.t4

*Clry 56.36 t7.32 ?5.08

; silr t9.t4 38.62 10.78

CEC(ne/|009) 2t.3 35.0 2t.5
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PX,OFILE * 5

Genenllnfornrtio¡:

MrppiagUdt:
SoilCI¡¡¡ific*io¡;
Agro-Cfi.ortol gictZore:.
Elevrtio¡:
Ob¡ervtio¡Drte:
Loccioa(LIIM):
GeologicrlFornrríoa:
LocdPerrognphy:
Ptyriognphy:
SlopeGndiem:
Lr¡d U¡e:
Vegetrtion:
Ovetrrsh:
Surfrce rs¡off:
S¡rfrceredi¡g/cnclc;
DniargeClrrr:
Eumr¡ lnflue¡ce :
Em¡io¡:
Effective Soil D epth :

ProfileDescriotion:

A 0 - 15cm.

B l-5 -50cm

RSI
(hrmic)orthicLLMSOL
III-6
2300m
1986/09/03
37M69

50+

Ngoqg Volcanicr
U¿diff ere¡ria¡eú asaaites, tephites,ark¡tites ¡¡l.ar*rites
Conver Ridgetop
0-5s
Crraziry,Wildlife

theøedagnssladd
None

moderde
¡one observed
Welldrai¡ed
Heavy: some forest clearing, mad building, bunow pit
Ligtt
50 cm.

Da¡k brow¡ (7.5YR 314) dry, dark brow¡
(7.5YR 3/2) moist; Sa¡dy loam; Slíghtly hard when dry,
friable when moist, slightly $icky aad sligfrtty plastic
when wet; Strong, medíum !o coa¡se, gcanular snrcture;
abu¡dant very file to frne ports; abu¡düt fi¡e a¡d
medium roots; Clea¡tra¡sitionto:

Duk reddish brown (SYR 3H) dry, Da¡k reddish bmw¡
(sYR 3/3) moist; Sa¡dy clay loam; moderüe, nedium,
s9h1lgotg blocþ guctqg;. .stigltl¡ hard ..wtcn .dry,sligttly firm wúe¡ moist, sligûtly *icþ ard dþhtly plastic
whe¡ wet; coÍunotr very file a¡d mic¡o pü€s; sbutrdsnt
fire a¡d mediumroes; abruptuansitionto:

Cre¡' (10YR 5/1) aad yellowish brnr¡ (10YR 5/6) notded
mc&,(saprolite).



Soil Che-nicrl Anrlvrir P e¡ul¡r
PROFILE I5 ortfticLTIYTSOL

Me¡piagUait RSr

Lsborrtort No. 5.1 Not rarlyrer 5.2 llotudyred

f,mizon A BI B2 R,

Depü(cø) 0-15 t5-30 30-50 50+

pE- Ícþ .f.(H 3.tl
pF- H2O 5.v2 s.27

*c 3.36 3.,16

TN 0.50 o-32

P (ppn) 0.t 0.2

Texrure SrndyLou Srldt çt.
f -¡ra

f Srad 61.t0 61.73

lClr,y 14.98 24.25

t SiIr 21.22 14.92.

CEC(ne/100g) 29.6 2t.t
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PR,OFILE I 7

Gelenll¡forntio¡:

MrpgiagUait:
SoiIClu¡ifictio¡:
Agro 4linrtol gic rØo ne :

Elevdio¡:
Où¡ewrtio¡Drte:
Locrtior(IITM);
GeologicrlFornciol:
LocrlPetrogrrpty:
Ptyriognpty:
Slope Gndiert:
Lr¡d U¡e:
Yegetrtiol:
Ovenr¡h:
Surfrce ru¡off:
Su;frcere¡ ti ùglcnctr :
DniargeChss:
E¡mr¡ I¡fl¡e¡ce :
Ero¡io¡:
EffectiveSoilDeptt:

P¡ofileDescdotion:

At 0- 10cm.

FR2
onåicLUUSOL
ilt-5
190m
19E6/09/03
405410
Ngong Volcaaics
U¡differe¡riarerfi æanites,tEbrites,a.la^cites ¡¡ka¡arites
ConvexRidgetop
0-101õ
Miredfarniag
Euælptus, ãæonøqnlmqas, maize, beans as.
No¡e
moderate
¡o¡e observed
Moderarelywelldrailed
Heavy: cultivation,tenaci.og, dwellings
Ligfrt
85 cm.

Dark yellowish brown (10YR 314) dry and very dark grey
(10YR. 3/1) noist; Clay; Moderate, medium, suba.ugular
blocfy structure; very hard when dry, very firm when
moist, slightly *icþ and dightly plastíc when wet; corumor
fi.ne pores ard comño¡ very fine - medium, few coa¡se
cracks (2cn. ); gradual smootå t¡ansiúonto:

Very dark grey (l0YR 3ll) dry a¡rd very derk greyish
brown (101R 3/2) noist; Clay loam; hloderue, medium,
suba4ular blocþ (slightly prisn*ic) strusur€; very hard
when dr¡, very firn wher moist, sligttly sticþ ard
dightly plastic when wet; few fi¡e pores, few coarse
c¡¡cks (2cn, ); cotnfiotl very fïoe-medirm roots, few coarre
roots; gradual atrd smootû t¡a¡¡itios to:

Dgrt reddish bmwa (sYR 314) mottled witû black
(5YR2,5/1) and very dark greyisü brcwa (10YR 312) (all
when dry); Clayi Moderæe, medium, ruba.ogdar
blocþ strocture; very hard rhea dry, very firm rhen
noist, slígttly sticþ and stightly plastic whe¡ wet; few fi¡e
pores; ver/ few fi¡e roots; lew rnatgatrese shot lite (2nm)
co¡ctetions, Clea¡tra¡sitio¡to:

Light brownish gr€y (2.5YR 6/2) noaled witû light
yellowisfr brown (10YR 612) and dart yellorish browa
(10YR 4i4) when dry and da¡k, grey (10YR 4/1) and brown
(10YR 5/3) when moist: Modera¡e, medium, suba¡gdar

A2 10-30cn

B 30-45cm.

C 45-E5cm.
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blocky $ructure also conmo¡ gravel 15-25mm tbroughout
hmizon; very ha¡d wüe¡ dry, very firm when moist,
díghtly sticþ ard slightly plasic when wet; very few fine
roots; cornmorl very fiae porrs; Abrupt transition to:

n E5 + cm. Massive roctlayer. Nomotpenetration,

PN.OFILE 
' 

7 ortficLUVISOL

HrgptqgUdt FA.:¿

LrborgortNo. ?.t 7.2 7.3 ?.1

Eorizon AI A2 B c
Deptå(cn) 0-10 l0-30 30 -.15 a5-8s
pH- trcþ 4.90 4.84 5.lE 5.3E

pE- H2O 6.t4 6.60 7.t2 7.O5

fc 2.33 1.22 0.2& 2.O5

TN 0.21 0.t7 0.09 0.07

P (pp.) 5.0 0.7 0.2 0.3

Te¡mre Cky Chylorm ctq Chy

i Sud 39.50 39.58 ,10.66 ,{1.01

/Cby 10-15 37_72 ít_t2 ,10. E3

f Silt 20.35 22..70 17.52 1t.16

CEC(ne/100g) 27.5 23.3 29.7 26.4
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PR,OFILE I9
Gererall¡fora¡tio¡:

Mr¡pi-ngUait:
SoiIChs¡ificaio¡:
Agro-Ctiartol gictØore :
Elevrtion:
Otrervtio¡D*e:
Locaioa(IITM):
GeologicdForartioe:
LocdPerognpþ:
Ptyriognghy:
Slope Gndiert:
Lr¡d U¡e:
Yegetrtiol:
Overrst:
Surf¡ce r¡¡sff:
g¡¡,f¡6s¡srIi ¡glcnck:
DniargeCkss:
Hur¡ra l¡flue¡ce :
Ero¡io¡:
Effective SoilDepth:

ProfileDescristiol:

A 0 -25 cm.

FSl, FS3, FRl
dvst¡icMTOSOL
IfI-5
2000n
t986r09tM
3E4483

BT 25 - 60 cm.

82 60 - 90 cm,

B3 90 - 150 cn.

Ngoag Volcanics
U¡diff erenriateô asanites,tephrites etlsdiæs,a¡karstrites
footridge side lope
35*
Miredfarning
Euälptus, Clpw, ãwoa maize, bea¡s etc.
None
Ercessive
None observed
lVelldrai¡ed
Heavy: cultiv*ion,tenaciry,dwelf i¡gs
Moderaetosevere
150 + cm.

Da¡t r€ddish brow¡ (SYR 314) dry and Da¡k reddish brown
(5YR 313) mois; CIay; moderate, medium, zub argtlar
blocþ strucare; hard whe¡ dry, lriable when moist, s.icþ
ald slightly plasic when vet; con-üon fi¡e and medium
pores; abundaat fi.ae to very file mots; smooú a¡d giadual
t¡a.osiúonlo:

Da¡k reddish browr (5YR 313) dr¡r aad mois; CIay; modera¡e,
medium, sob a¡gda¡ blocþ structure; hard when dry,
friable çhe¡ noist, stidry end slightly pla*ic whea wet;
conmo¡ medium pores; common fine to very fi¡e roæs;
snooth aad gradual tra¡sition to:

Da¡L r€ddish brown (SYR 314) dry a¡d De¡h reddish bmçn
(sYR 3Æ) moisr; Cl,øyi ûoderæe, fire, sub aqular
blocþ sructure; hard when dry, friable wtm moist, sticJry
atrd slightly plastic nÍe¡ wet; con&orr very fi¡e
pores; fen fine to very fine s¡d medium mots; diffuse
tra¡sitiooo:

Yellowish red (sYR 416) dry a¡d ¡eddish brow¡
(syR 4/4) moist; Clay; weal., very fi¡e to fi¡e, mb a.ogular
blocky stroctore; tard vhea dry, friable when moíst, sticky
and dightly plastic when wet: conmo¡ micro to very fine
pores; very few fitre to medium roots.
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Soil Cteaicrl A¡rlvrir Reculrs Soil Clr*ific¡tio¡
PN.OFILE t 9 dt¡¡¡icNITOSOL

MrgpiagUnit FSt.3. FRt

LabmetoryNo. 9, 1 9.2 9.3 9.4

Hotizo¡ A1 BI B2 B3

Deph(cn) o -75 25-60 60-90 90 -tso

pH- Kcþ t.7t 1.79 4-93 5.t¡4

pH- E2O 5-23 6.38 6.t2 6.10

*c l-0t l.t2 0.9E 0.39

TN 0.14 0.24 0. tt 0-t0

P (pp-) 1.8 0.3 0.3 0.9

Tercu¡e Chy Clry CIey Cley

f Srnd t9. tE tt.54 17.4E t?.40

1Crly 50.?0 51.86 49.39 50-71

f Silr tt.t2 ?.9.60 34.13 31.t6

CEC(ne/|00g) 19.2 21.5 2t.t tE.7
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PR.OFILE I TT

Gene¡dl¡formrtio¡:

Mr¡rpiagUliu
SoilCl¡¡sificaior:
Agro-CliaerolgictZone :
Elevcior:
0b¡ervr¡io¡D¡¡e:
Locrrion(LIIH):
Geolosic{ForìErtio¡:
LocdFeuogrepþ;
Pf,ysiognphy:
SlopeGndiert:
L¡¡d U¡e:
Vegetrriol;
Overrr¡h:
Surf¡ce r¡¡off:
Su:f rceredilg/cr¡ct¡ :

DniergeClrss:
Eumr¡ laflue¡ce :
Ero¡io¡:
EffectiveSoilDepth:

ProfileDescdotio¡:

A 0-20cm.

F52
vertioLLMSOL
ut-5
190n
ß86tA9tV2
4t342t

B 20-50cn.

C 500- llOcm.

R 110 + cm

Ngong Volcanícs
U¡diff ercmiæeóssadtes,tepúrites &ls{tites r¡ksrfr rites
Footridge
t5 -20%
Pastuæ, arableagriculrure
Grassland adjacecto cominuou cropla.nd
None
Moderae
dight seali.og 3 -4nm, ninor cracking
Moderateþelldraired
Heavy:cultivæíon,teraci4,overgrazing
Moderæe to heavy whert umen¡ced, otherwise dight
1 10 cm,

Da¡t reddish brown (SYR 2,5n) both dry and noist; ClÐ';
Strong, medium, zubaagular blocþ stn:cture; commo¡ fine
pores; very hard nhe¡ dry , wry firm wúe¡ moist , vert
*icky and very plestic when weti connon medium and fi¡e
mots; commonfine pøes; smooth tmnsition to:

Da¡k rrddish brown (SYR 3ß) whea dry and Dark reddish
brown (5YR 3Æ) when moist; Clay; Strory, eediun to
coane, zubangular blocþ st¡lctur€; onrenely ha¡d when
dry, ertremely firm when moi*, very stidry and very

¡lastic. whea.net; sligfrtly shiny ped faces; Few fine pones;
snootb tranflho¡.to;

Da¡t reddish brown (5YR 3/2) when dry aad mois; Clay;
Strong, medium to coa$e, subalgular blocþ strucnre;
exremely hard çhe¡ dry, *tremely firm whe¡ moi*, very

S:ky *. ! very. plastic çhe¡ wet; Ferv fue pores; slightly
sHllypeor8c€s; Abfqptt¡a¡stlo¡ to:

Monled grey (5YR 5/f), yellowish æd (5YR 5/6), (sYR 5/8);
Rock(Saprolite).
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Soil Ctemic¡l Á¡rtt¡is R erutts Soil Clü¡ific¡¡io¡
PNOFILE T tT oalicLUYISOL

MappiqgUdt F52

LrbontoryNo. lf.t tl.2 1t.3 lot ¡ûdtred

Eorizo¡ A B c R,

Degtf (cn) 0 -20 20 -s0 50 - 1t0 110+

pE- rcþ 5.l,t {.9{ 5.27

pE- E2O 6.7t 7.00 7.30

fc t.7t 0.20 0.t4

fN o.28 0.33 0. t5

P (ppn) t.7 0.75 0.3

Te¡ture Clry Clry Cl¡y

I Srnd 22.10 20-?6 t8.38

f Chy 59.36 60_oo 59.90

f Silt 18.5,1 19.21 2t.72

CEC(ne/|00g) 36.E ,11.0 39.6



PROFILE I 13

Ge¡errJl¡foratio¡:

MrppiqUnit: VBI
SoilCl¡s¡ifictio¡: pellicVERTlSOL
Á,gro -Cli-artoþ ic¡Zo¡e. V4
Elev¡lio¡:
Ot¡enuio¡D¡te:
Locaioa([.IlM):
GeologicdForauiol:
LocrlPetrognpfry:
Pfysiognphy:
Slope Gndielt:
Lr¡d U¡e:
Vegeurion;
Oven¡¡t:
Surfrce runoff:
Sr¡fæererting/6actr:
DniargeClrss;
Eumr¡ l¡flue¡ce :
E¡o¡io¡:
Effective SoiI Depth:

ProfileDe¡cri¡tion:

A 0-15cm.

1E20n
t9E6/09/06
36238/.
Ngong Volcanics
Limuru trachytes aad qu artz trach¡es
Va[ey lÏoor (near edge ofwe*ernslopes)
0 -5%
Grazíng,wildlife
Grassla¡d, scmsed,4æaasp,
No¡e
Moderae
heevy øæl¡i ¡g 50nm . vide , 65 cm , deep , dight seaLiq
lnperfectl¡drahed
Moder*e; overgrazi.ng , wood cuai.ng
dight
150 + cm.

Black (10YR 211) dry a¡d moist; Clay; strong coa¡¡e sub
angular blocþ structure; ertremely hard whe¡ dry,
ertrtrnely firm wúe¡ moist, very sticþ aad very plastic
when wet; abuûdaflt c{ra¡Te pores, gbuoda¡¡ fr¡e a¡d
medium rcot¡; s¡r€me sçslling cha¡acterisfic; sto¡y
su¡{ace (class 3); smooth a¡d gradual tra¡sitio¡ to:

Black (2.5Y 210) dry a¡d moi.st; Clay; smag coarse sub
a¡g¡lar blocky strucfure; entæmely hå¡d whe¡ dry,
ertremely fírm wfien moist, very xicþ and very pla*ic
wten wet; colnmotr slicke¡sides; commo¡ medium pøes i¡
ugperportioa only; few medíun rnots to 60 cm. ;

AC 15-f50cn.



Sail Chemic¡l A¡rlv¡ir P e¡rltr
PR,OFILE I I3 YER.TISOL

MappiagUlrit vBr

Lrboretory No. 13. t tt.2
Hmizo¡ Ä AC

Depû(co) 0-15 15 - 150

pH- Kcþ 6.3 6.11

pH- H2O 7.71 7.,14

]c t.72 1.27

fN 0.16 0.12

P (lpn) 2.0 o.2

Texture Ct,' chy

t Srnd t9. rt 20.7t

f Clry 63.50 58.20

f Silr 17.32 21.v2

CEC(ne/100g) 49.1 51.8
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PI,OFILE I 14

Ge¡enlI¡forartio¡;

MrppiagUait:
SoilCl¡s¡ificaio¡:
furo4ti.ortoþicrZoae:
Elevrtio¡:
Ob¡ervgio¡Düe:
Locnioa(UTM):
GeologicrlFonltioa:
LocrlPetrognpty:
Plyriogrrphy:
Slope Gndieat:
Lud Ure:
Vegetciol:
Ovenl¡¡-:
Surfrce r¡¡sff:
Sutf rcerediag lcr¡ct¡:
DniaegeClus:
Eumr¡ l¡fluence :
Ero¡io¡;
Elfective Soil Deptfr:

ProfileDe¡criotion:

A 0 -?5 cm.

Bl 25 - 65 cm.

B2 65 - 150 cn.

FS2
luvidHAEOZEM
Iv-s
2û20n
t986t09t06
387390

Footridge(nidslope)
t5r
Grazing, wildlife, occassioaalagriculture
Grassland, scørre d Aæaia,ry.
None
Moderae
sligút sealiag (2m m )
Moderøelywelldrai¡ed
Moderate: overgraziag , small soil quarry, wood cuning, fire
slight
150 + cm.

Da¡k reddish 
. 
browa (5-YR 3Q. dry and moist; Silty 

. 
clay

loa¡r; hard whea dry, friable whe¡ noi*, sticky and pla*ic
çhen wet, cotnmon medium and fine pores; abudant fi¡e
mots; few worm cass; smoorh and gradual tr¡¡sitios to:

Dark reddish browa (SYR 3/3) dry a.od mois; Clay; hard
ryhen dry, friable çúetr moist, sticky a¡d plastic
whe¡ wet, few medium a.od fire pores; common fine
roots; smooth and gradual t¡a¡sitio¡ to:

Dark reddish browa (2.5YR 314) dry and dark æd (2.5YR3/6)
moist; CIay; [ud whe¡ dry, friable whe¡ moi$, *icþ aad
plastic nhea rvet, fery medium a¡d fine pores; very few fi.ae
¡oots.

Volca¿ics



PN,OFILE I I.I orthicLÌIVISOL

MagpiagUnit FS2

Lebontory No. tí.t 11.2 11.3

Emizor A B1 B3

Deptt(cm) o -25 25-65 65+

pE- ßcþ 5.13 1.93 3.&l

pH- E2O 6.60 6.64 6.62

rc 1.52 o.&1 0.15

fN o.22 0.20 o.t2

P (pp-) 0.55 0. fs 0.t

Te¡tsre ¡r¡Ðr G¡ry
lorr¡ clry clly

I Sud It.4 l?.61 t5-16

lClry 3t.76 5E.56 73.16

t Silt 42.t4 23.83 11.38

CEC(ne/|00g) 30.8 24.3 32.5
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PN.OFILE I 15

Ge¡erdl¡for¡rrtio¡:

HrgpíagUdt:
SoilClu¡ificrtio¡:
Agrc-Cl¡ ¡r ¡¡s¡tictØol'e:.
Elevrtiol:
Oô¡ervrtio¡D¡te:
Locrtioa([.ITM):
GeologicrlFornrtiol:
LocdPetrognpty:
Pftyriognpty:
SlopeGndieat:
Lr¡d U¡e:
Yegetrrion:
ûYà¡rrrh:
Surf¡ce ¡s¡off:
Surfrcererliag/mrck:
DniargeChss:
Eunr¡ lnllue¡ce :
Erosio¡:
Effective SoiI Deptt :

ProfileDe¡criorion:

A 0 -15 cn.

RS2, RS4
eutricREGOSOL
w-5
2020m
1986/09/08
376391

B 15 - 45 c¡r,

R 45+cm.

mídslope of wesern scarp
20r
Crraziag,Eildtífe
Grassla¡d , scatter€ d Aczabsp. Eupbaùb
ûotre
moderatdæccellerced
slight sealing (2nm)
welld¡ained
moderate: overgrazing , wood c'uuing, fire
slight
45 cm.

Dark grey (10YR 4/1) moçled nitfr dart greyisb browa
(ÍOYR 4/2) and very dart grey (ÍOYR 3/l) wleÁ dry; Clay
(very stony and gravelly); Very hard wtea dry, firm when
moist, plastic and sticþ whe¡ wet; Moderue, medíum, sub
a.ngular blocþ, structure; cotnmor fine and medium pores;
conmo¡ fine a¡d medium roots; smootÍ and giadual
t¡a¡sitio¡to:

Very dark greyist bmwn (10YR 3/2) aoüled with yellowish
brown (10YR 5/6); Clgy witå progressively more gravel;
Moder*e, medi¡m, sub algular blocþ, structure; Very hard
when dry, firm when mois, plasic aad sicþ whe¡ wet;few

ltae aad mediun roots; connotr fiae to medium pores;
Diffuse bouodaryto;

Yellowish browa (10YR 5/8), tight yellowish browa (10 YR
6/4), and blæk (2,5Y 2/0); Rock (i¡cludi¡C pyroclasrs
(Scn,) and gravel with min6 þçl¡5i6¡5 of clõy ü coane
pores; connottcoa¡lepoæs; littleroctpeaaraioa.

Volcanics
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Scil C$ernic¡l A¡¡lvtir E ¡¡nltr Soil Cl¡rsificrtion
PR.OFILE I 15 euuicLEGOSOL

MapgiagUait R52, RS,+

LebontoryNo. t5.t 15.2 eotr¡dy¡ed

Horizo¡ A B R,

Deptt(cn) 0-ls t5-45 45+

pE- Kcþ 4.91 1.97

pE- H2O 5.30 5-t5

rc t.t0 0.Et

rN o.12 0.tt
P (pp-) t.{5 8.{5

Texture Crry Cl.y

f Send 20.36 19.04

I Clly 51.24 59.36

f Silt 2E.4 21.60

CEC(ne/t00g) 3E.5 11.6
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PA,OFILE I 17

Ge¡enllnfmmatio¡:

MrppiagUdt:
SoilClr¡¡ificrrio¡:
Agro -Cti.ortoþicrZo¡e :
Elevr¡io¡:
Ot¡ervrtio¡Dte:
Loccioa(UTM):
GeolosicdFo¡Ertio¡:
LocrlÞeuogtrpty:
Phyriognpty:
SlqreGndient:
Lr¡d U¡e:
Yegetcioa:
Overrrsf :
Su¡f¡ce ru¡off:
Surf ¡ce¡el i ¡ g/crrct¡ :

DniargeClur:
Eumr¡ lnflue¡ce :
Erosion:
Effective Soil Deptt:

ProfileDescriorion:

Â 0-20cm.

vB3
lwiæHAEOZEM
v-5
1740n
t9E6tû9/0E
x56397
Ol Es¿vetia[d Li.nuru Volca^eics
Púonofites
valley floor at toe offaulted ridge
t0%
gîazilg,F¡Idlirfe
grassland, soæeæ d Aøabsp.
llone
moderde
¡o¡e observed
mode¡arelvwelldmired
noderare:'overgraziry, wood cuniag, fire
dight
100 cm.

Vqy_{ark gre¡ish browa (10YR 3/2) dry, yel.y dark grey
(10YR3/l) moic; Clay losm; very ha¡d when dry, very Íirn
wher moist, and sticky and plastic wúe¡ wet; Moderae ,

medíum, suba¡gula¡ blocky strucnre; corûmon scorpions,
beetles ín horizot, termite mou¡d ¡earty; Ab¡adant- fi¡e
pores; few fine roots; smooth ard gmdual t¡a¡siriôn to:

Dart brow¡ (10YR 3i3) dry, Very duk greyish bmwn
(10YR 32) noist; Clay; very hard when dry,' very firm
when moist, aad *icky and plasic çhen wet; Mode¡a¡e,
medium, suba.ogular blocþ structur€; few fìne rcots;
co--onfireporcs; Smoothaad gradulea¡sitionto:

Very da* grryish browa (t0YR 3/2) dry aad moic; Clry;
very bard rhea dry, very firm wbe¡ moist, and sticþ aad
plasie when wet; Moderate, mediun to coarse, sub argular
blocky; few fi¡e roots; cor nort fi¡e po¡es; abru¡t
tra¡srtro¡lo:

Rock

ÄB 20 -30

B 30-100

R 100+
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SsiI Ctenicd A¡dvrig R e¡¡lg Soil Cl¡r3ific.tion
PR.OFILE I 17 luvicPHÂEOZEM

Mspp¡¡gUiit vB3

L¡bor¡to'rt No. t7.t t?.7 t7.t rotüdtred
Eorizo¡ A AB B R

Deptt(co) 0 -20 20 -to 30 - t00 100 +

pH- Kcþ 5.36 5.30 5.55

pH- E2O 6.t 6.35 6.15

rc t.76 0.6t 0.t3

fN 0. t9 0.15 0.37

P (pp-) 9.2 0.t 6.1

Text¡re Chylorn Cl¡y Clry

f Sr¡d 35.66 36.9t 34.1?

ÍClry 38.48 11.52 16.19

f SiIt zs.t6 18.57 t9.ú+

CEC(ne/100g) 21.1 26.t 27.t
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FR,OFILE T IE

Genenllaforn*ion;

lfrgpi.agUait:
SoilCh¡¡ificcio¡: .

Agro {ti.artoþi ctZole :
Elevrtion:
Ob¡ervüiorDrte:
Loc*ioa(.IIM):
GeologicrlForarrioa:
LocrlPerognpþ:
Pf,yriognpty:
SlqreGndient:
Lrnd Ure:
Vegetrtior;
Ovetrrrt;
Surfrce ru¡off:
Sufrcererliag lcrl,cLs:.
DnilegeClrrr:
Hunr¡ l¡flue¡ce :
Ero¡io¡:
EffectiveSoilDeptt:

P¡ofileDescriotion:

A 0-25cm.

FS3
orthicLLJVISOL
III.6
2140n
19E6/09108
37U60

B 25-40cm,

footridge
3096
graziry,wildtife
Albiab, DoøbeSa
Âo¡e
accelleræed if vegetdioff€mqved otherwise low.
¡o¡e obsened
welldrai¡ed
moderue: wood cuniq, fire
slight
40 cm.

Da¡k reddisi brown (5YR 2.52) moisU sardy clay loam;
moderale, medium, subangular blocky srucrure; slíghtly
ha¡d whe¡ dry, friable vhe¡ moist, slightly *icky and
dightly pla*ic when wet; abunda¡¡ very fine a¡d fi¡e
pores; Abuûda.ot medium and fi¡e rods (formirg nal);
Snooth and gradual t¡r¡sition to:

Da¡k reddísh browa (5YR 2.5/2) moist; sandy clay loam;
stro¡g, medium, sobaagdar blocþ st¡Tcture; very
ûîrd whe¡ dry, friable when moist, stid<y and
plastic whea wet; Common medium a¡d fine roos (mucû
less thanÀ); abmpt tra.nsitios to:

Yelloeish red (5YR 4/6) nottted rith very dart grey (5YR
3/ I );Sap¡olite

I. 40+cm.
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Soil Cf,emicd A¡rlysi¡ R.e¡¡lts Soil Cl¡srificrtion
PN,OFILE I II orthicLUVISOL

MeppiagUait FS3

Lrbontor¡r No. It. t 1t.2 ¡q¡ '"ít¡ed
Eorizon A B R,

Depfr(cn) o -2:i 25 -10 l0+
pE- rCþ s.2t 5.25

¡E- E2O 6.0r 6.59

tc 3.90 2.4
ÍN 0.33 0-36

P (ppn) 2.? 2.O

Texrure
!¡ndy ctry
I ¡rr¡r

lrad)r clty
Iarrr

f Sr¡d 5t.0 5t. r6

t Clry y2.3 21.2

f Silr 19.7 20.&+

CEC(ne/100g) 3,1. t 33.6
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PR.OFILE I20

Gene¡elI¡fornrtio¡:

P¡ofileDescri¡tion:

A 0 -25 cm.

B 25 - 45cm.

C 45 - 110 cm.

R 110 + cm.

FR1
orthicL1MSOL
III-6
2240m
19E6/09/0E
376452
NgolgVolcanics
U¡diff erc¡riseú Bsånites, tephrites .*.lartites ¡¡la¡srites
footridgecres
2096
grazing,wildlife
.Ålbiala, Doøúe¡a ard Tbeøeda/Peaat'øaøgrzsslatd
ûot¡e
accelleråted if vegd$ionrtmoved cÊherwise slow,
no¡e obsened
çelldrai¡ed
slightto moderate: wood cunirg, some overgraziag, fire
slight
I 10 cm.

Very dark gre¡ist bronr (10YR 3/2) dr¡ and noisU CIay;
Strong, medíum, subaogúar blocþ *ructure; very hard
when dry, stightly friable whe¡ moist, *icþ aad plastic
whe¡ wet; few very fine pores; abundant fi¡e roots; smootå
and gradualtra.ositioato:

Bn¡ws to Dart broç¡ (f0YR 4/3) dry and dart yellowisfr
brown (10YR 3/4) noi*; Clay; hard whea dry, friable whe¡
tooist, slightly sicþ and sligútly plastic whei wet; few fi.ûe
to micro pores; few fineroots; Cleartransitionto:

Da¡l brow¡ (10YR 4/3) mois; Clay loam; åanl when dry,
friable whm noist, dþttly sticþ aad sfightly pla*ic
whe¡ weti few f,ue to miqo pores; few fiae ructs; Abropt
tra¡siüomo:

Saproliæ
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Soil Ctcnicll A¡rlvri¡ R c¡ultr Soil Cl.sific.rio¡
PR.OFILE 

' 
20 onhicLIIVISOL

MrppiagUlit FR,I

LrbontortNo. 20.1 20.2 20.3

Eo¡izon A B c
Dept(cn) 0-25 23 -15 15+

pE- Kcþ 5.30 5.10 3.77

pF- E2O 5.60 6.58 6.72

rc 1.15 l.5t 1.27

rN 0.35 0.33 0.24

P Gp-) 1.55 0.2 3.4

Te¡¡cre clry clty clrylou
t Srnd 37.93 3E.14 3t.t6

ICIry 45.28 42.32 38.22

f Silr 16.79 19.5,1 22-ltL

CEC(ne/t00g) 35.5 31.7 30.0



PROFILE * 23

Ge¡erdlafo¡artio¡:

ProfileDe¡crir¡tion:

A 0-20cn.

B 20 - 100 cn.

R 110 + cm.

R52
vitricANDOSOL
w-6
2340u
1986/09/08
3?U56
Nso¡s Volcadcs
Uã¿iff ertniEeô asaaítes, teptrites,aladites ¡¡tarsrite s

small valley oawesterÃ scsr?
60ñ
graziag,wildlife
icmued Etpúaúth sp., ThenedatÍ!¡paúen'agrzsdaad
lto¡e
excessive
¡oae observed
excessiveþ drained
slightto moderate: fire
slightbupotemial severe
100 cn, buthighlyvariable

Black (10YR 2/1) noist; Loam; slightly hard vhe¡ drï, ,rty
friable whe¡ moi$, ¡on *idry aad aon pla*ic whe¡ weti
abu¡da¡t fine porcs; abusda¡t fi¡e a¡d medium roots;
smooth a.od gråduål tca¡sition to:

Very darl grey (10YR 3/1) moist; Clay loam; hard
when dry, friable whe¡ noist, dighlty sticty and digbtly
plastic when wet; abundant file pores; cornmotr fi¡e and
medim roots; abruptrarsitionto:

Rock
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PROFILE I23 vitricANDOSOL

MrppingUait R.32

L¡tontortNo. 23.1 23.2 lotend)Êe(

Emizo¡ A B n

Deptt(cn) o -20 20 - t00 lfi) +

pH- Kcþ 5.91 5.95

pH- E2O 6.97 7.36

uc 1.24 2.O

fN o-66 o.62

P (pp.) t.8 3.7

Te¡t¡re Lorm CIryIorn

f Smd 43.60 37.75

f Clry I 1.,10 3E.60

f silr ¡15.0 23.65

CEc(ne/100g) 16.1 ,{9-5
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Ilo Sc¡¡o¡¡l Stortaúèc
Il rt¡t r*r¡oË?
they ocorr:

- 
odt i! D.ð tcårr 

- 
i¡ tÐrt teårr 

- 
GæÂ l¡ food te.¡t

lian¡
üril Grope Dl¡rtir* Vee¡l¡lg tr¡rw¡l Co!¡ca$tiol Parci¡sê



tatlsal lactors Paspoadr.ible tþÌ SuIrpIÍ PwbIcDs

cEoP P&ODUCTIOí

Crug¡l Frclo¡e ErgÞ!gLt_JgS!S!_(i¡Æl..Ilèd¡îio! Éstboôg)-

- 
L.!il rborl.ge

- 
L.ùoEr S[o¡tege

- 
Dracgit !¡orÞr rtÊ¡tege

- 
lfsigt¡re iJelicieacieg

- 
rûrrl gror¡!{ rêtro¡

- 
c¡¡rlir$lo tiai!á of rtil¡

- 
Ë.ir¡tèaso!. Eoistulè rlrêrs

- 
?oor irfiltr.tio! of ¡gi!

- 
lor r0lêr ¡þldilg o.Dsaitt

- 
Poo¡ rooti{l co!¡litiolr

- 
cùållor ¡oil¡

- 
loo¡ ltsEctlsalco!.sirte!.ct

- 
Iloorðreiange/eeretioa

- 
litl.ga groblrrr

- 
wrtebility

- 
rocl¡ / rtol¿s I root¡

- 
Soil ¡¡rl¡iert ôrlicic¡cieg
rpecily åül !ol. Ëtialeace

- 
Eoll crorlon

- 
OtbÊr l¡¡¡rðs

- 
ffoqfi¡{/r.terlogsi!8

- 
ællai¡¡tior¡

- 
¡oil toriEllic¡

- 
rrcil¡
c¡olr üiseas?r
ilrcct ¡reta
oltrr peete
tLëlt

- 
Ilrilequrte ra¡)flt ol it¡rutr

- 
fë¡tllirårt

- 
lcril¡

- 
Othcr lrclo¡s:

?roDlêE /CrE3ål Fectórs É;ås0n

- 
Vèiglt ¡orr or toor 8ti!

- 
Lor ailt f)roðr¡clior¡

- 
EigÀ Ëortðlity

- 
s!?es!¡il ariuåls

- 
.üBlt rÀiõ¡ls

- 
Lor rcproalEstior l¡tes

- 
f.!d rlort!Éê

- 
Lsbo¡r ,tort¡gs

- 
Y¡tè¡ rtort.Se

- 
Pårtsre sto¡låÉÈ



6

- 
Dsorrp rt¡rtrÉ3

- 
Fodder stort.ge

- 
Poor lurl¡tt of feerk (rgecil¡)

- 
lrsturè ilÈg¡Éilâtior

- 
Bggl ¡¡.croecù.r¡.eat

- 
Solt Êrorio! (ltDË)

- 
li¡e b¡tcral

Iarileçcrte eÀrile
: 

- 
IüilcgEatr rrterlrast rê¡ricrs

: 
- 

Otl¡r frctors

Yhåt Í ot toEl f.r!! ir raÞiect to the lolloril$:

[rosio! fiuut Eilt S!êät find

sriÉÅr

lloûeråte

Ser"rè

Uh¡t t¡ve you iloac to ¡llevi¡te sboye .!d ia it rileqaete?

Taler SrtE g¿F Stt N rt teø
¡list. Cû.rgë

Ike Sou¡ce ÀiletSClS(UÐ Distå!EC-__!_D/U_1_

Drirtiûg

Urrhirg

Stoat

Irrlg¡tio!.

' Ch¡rge i! l.rt firÊ yerre l=ilcrerre; BEilec¡?¡rê; It=r!ot¡!gËa'

Uto ilxrr¡ tt rrtèr?

llo toû tsrs ely reter slol¡ge lscili_tier?

Are you sti¡g rnf r¡ler so!¡crl¡tio¡, a¡¡¡¡res? l/E 

-

V¡åt r¡êrrEres åre toE dri!8? (e8. !¡rlcD. ri!üD¡ert8, Gtc.)



Cisclè eôil atcct .Fgropritto r¡cst

lfgee lfr¡¡r of Su8plt 
^roEÈt_$fË._______@!Lrg trêrtir$ Idlurtrt Ptoalucè collåst Parc¡åse ( I or A)'

fireçrri!
c!¡rsoål
crop rcriôcer
ðrls
frrrlfi!
Éå¡
rleotrioit¡
ottrr

'Stste rEo[Àt ¡!.it .rt?qErct, I = I!¡ðeqEtte; å = A.lÊqr.te

vlut tyge of ttore r¡Ê toE E i4?

Locåtio! ol rooalllel (firerood rdl ota¡co¡!)

lirr r¡reat rÊaEri!{ rÀËr6t?
Ir tlir qo¡c tù¡l it çrc firÊ lctr¡ .Éo?

YoElò tt¡ t¡uret¡lil tlrefer to ts ariûg ottÉr .!Èrgt roE¡c3¡? Il ro r¡ecil¡ ty¡e
sad rpêclêr alesi¡tl

¡r rafrfrlt,tiEÊ or s¡rb erDê!,ititurr¡ eo¡efile¡el a F¡o¡leE?

Ar. r!8¡gt rhort3ges .Ätici!åteð it ttre fEtara?

VÊåt åré t6r aloi¡S to iafroye thr sitqetiod

SàelterS¿âJFstaÆ.

St¿lter E¡¡ou¡ce

EuEra ðÊlll!á

Stoct ¡l¡ltsr

Stor.úe

I viadùre¡ts

S!åilÊ foi lrûDlÊ

S!¡de for rtocl

Shåòê lor srol8

Fcacilg - crogl.ld

fslEiûg - 8¡.¡ir$ lsnd

Fe¡Ei4 - sorrils. ùoaås



lçaci!g - ¡.cEritt

lleli¡.r¡tioa ol boúritsrt

ll€li¡..tion ol t¡aotr

!¡otaotion ol ortoù.oc¡t ¡rer¡

P¡otcctioa of ilrriergr/irr.

Dcililiag ¡ortr,Irolêr,¡¡rloÉ,r

looli!S E¡têrlrlt

Rdr ZdtctiàIs Stt bsrs taa

Gottrår lülurtry Baç ügteri

t8;rà SuEe¿F St¡bs¡steg

Erri¡a¡l¡fl'rcr
^nra¡nil 

añÀ/ôt'f ôl l¡rt¡l ErõañnÞlr Prôñlarña

- 
Fooil

- 
Clotlilg

- 
E!Êrgy

- 
Strlter

- 
I¡r Ertrrl¡lg

- 
Sosl¡l Erpeürcs

- 
$ctool f,rgelrer

- 
Crolr lÀlEts

- 
trirêil L¡DoEr

- 
DlEilrËårt lErctr¡så/rêrtal

- 
firårloot P[rcü¡së

- 
V?tc¡ir¡¡t Etpe!8et

- 
Otü¡r (:prcil¡)

Ir¡oac Soqreeg

- 
SrlÉ of orr! crols

- 
Sde ol rBrplns fooilt

- 
Sdr of lirêstoct

- 
Srlc cl oolt:6e I¡d. Preôuot¡

- 
Srlr of lråÈ Droðlcts

- 
Olf fera craploToert

- 
Giftg s¡.d rraailt¡asee

- 
Ott¡r (rpecil¡)

Aü¡nrt rld/or ¡ âl lâlrl iicoi¡

Ìot¡l irsooe ler låBilt É¡ocg?

Atr ?¡!ú,s poss¡Dle?
Ib,ât tiüer ol feår is csstr å bottlålect?



fu€i aÌ nvd,rc t i ap Sv N Ífl ee

Eoci¡l Proðqotioa/Erorilits¡e ProÈle¡¡/o¿¡se¡
eÉ. tEdili!{3,ðûr1t,rrDaliririoa"ltrnêrålr,ir¡tritå!Æp

Zø_ecpcal Frac¡.rcÚs

l) ¡.lto tou trlto? rnt ot toEr ltnd? (f/fl
!.If ¡o r6rt ir lb lrlgtl cf fdlor?

2) r.llo ¡oc rsê E¡lgre. fsrtililer, o¡ a.uist?
D. If ro lrr ![cl?

3) lto yor lrtrat rÀt trers o! to[r l¡Àd?
Il ro , ooaglrle ùclot.

SPECIES fo- LOCÄIIOÍ | ¡E^Snr.. i (lfnçtgl r

tlocatior Coile: l)lr*rg i¡ rerr rlelg tltt Zlf¡ees trou¡¡t lÅe coagouad
!)Ssrttrrrô t¡ce¡ i!, tbå liclit¡ d)tirrriee trcer
t)E?ð8.r ó)Pltttrttoy'rooaltot
7)frtcr¡l roorllot/sñ¡cb¡/tusûe¡8)P¡rtu¡e g) te¡¡¡ceg

trEes¡oa so¡le: l)Fuslrooil
3)E ¡Å Port¡
5)Poetg
7)Eoæt
9lGree¡ ¡u¡¡c
l0)üerlisi¡¡l

{) Vtråt is ttrê aåirr rå¡sola for rcêttlil$ qo¡t.litt?

t)Çtr¡ccrl
llrrttali!g PolÈs
6lBou¡¡lwod
8)Aai¡¡l toðrler
l)Fooil r¡i frait
r rþtÀer (r¡rcir¡)

5) Yte¡e ilo to! tst toE¡ re.illi¡{¡?
f) Coaannity lErse¡t 31 Govrr¡¡¡lt ürrsert
3) Prirrte lrlrert {} trrrglratr troÀ oË l.rd
J)frr¡¡ll¡¡tr froa'otùËr lrlir (r¡reetly r1trr)
ólf¡ts¡rl regÐrrrtioa ?) 0l lr¡u lErrè¡t

6) s.Is thi¡ rnrrê¡t rËlt loc.teat?
t.Gra you rtr¡gest ¡ ùetter plsce?

?) Csa ¡ou obtri¡ tte rpecier 7ou rtesire?

8) If you t"rê goilg to platt t¡ees !.êrt tèqt. rhåt epecies rocftl 7oa pleal, v'b+re
¡ril for rt.åt rÊraola?



l0

$) e. llo ¡ou.rr¡ ?lt!t tress oEtsiatê the få¡ð, boEtiårt?
t. If ¡o . lo¡ rtåt re¡ron?
c. VÈrt rlreciËs?
ð. llc otterr plrat?

l0) Youlit tol ¡r¡rticipåtè i! lt: lollor¡l¡¡ ¡dl rt¡t pro¡lea¡ cigÀt rriæ?
Cr!, to! rESSÊrt tlo¡sillê loE¡tiolr?

IlrilÊrtalilg Pårtisipfl!_(!¿fl potäatirl lroDlÊE fosttiodí¡i¡t)

CoEErÊitt Yooillot

Goounlity Prrtcre

CûEDEnitt Fotale¡ 0tctÈrd

Ccl rail Cerr¡ Erylrail

Cooanaity fursårf

I l)Shou

I 2)Ecrp

li} erisliag Dsrtcre lr¡d¡ ùe tEllsil i¡to forert plratrtiols? (l/$-

tte ¡¡alcr ol t¡cs¡ i¡ the ¡¡ee iaarc¡geð or ðÞoÍ.¡sçù it tiÈ lrrt five
te¡E¡?

ll i¡cre¡¡eil 2) ðccr¡¡¡sil
3) rc¡¡i¡ril tte ret!¡ ,l) llo¡'t l¡or

lJ) If ¡url¡ to 12 ir l) ,Ior ¡¡r tli¡ ooourrrat?,
l) P¡otecteil ùy locrt ¡eogle 2) Prokct¡ð t7 gowrarnat
t) Populetioa not irrrc.seat ¡l) Ier trkltåtiolr GrtrùlirtÊat
l) üorc thrl' ol'* ruwr

l{) Il ¡¡¡rcr to l2 i¡ 2} , Eov ù¡g tti¡ ocoarrril?
l) Pogulrtioa ilørearcrl 2) Cdtirrtiol l¡crG.rGal
3) Itlroltrollêil cEtti4 {) foo rroA Sr.riôg
t) firè ó) Eorr tlra ür. .lrrrr

lI)Do tos fr!!,e or ¡olt.rð toEr trees?

l6) Ilo 7oa bêtolS to tlt t¡lriorltErËl o¡gtûi3rt¡orr or rell telp fl¡oEfs? If ro
flc!¡è rlrrcift?

f ?) Y!¡t rcttritier .re ilrolrral il rDow?,

l8) f,ov nea¡ Gs!/troErr peÌ ree¡ lr ?oslcit oÂ toE¡ lsûit ôE¡ilg tll follori{
t}Ërioils? Sorlil$ Sêrsor Ë¡o?¡rå SËåson 

- 

Er¡rs¡t-



fussiùte ficbas lb¡ fuees aad St¡uàs
lsrl for rrch lotÊltiðl ricle rt¿tt¡¡ it isl¡år:

A.
l, trajor ot l¡iE¡¡t rictr
Z. Secolds¡t ricte
3. Iiabe E¡coEEon or ðoeer't crict

il

E.
I . Fer o¡ ¡,o trre¡ ¡'or iÀ aiahÊ
¿. SoEr úroti¡g tlFre !0y
3. Ph¡tcil t¡ror t[ere ¡or

ÄE Åccegg ..lriyrte, Pct!&,;![åreð (k ¡ga,gþgg,3þ ).

I E.6rrors
? Fruor ¿it¡t(rtrort tero)

- 
? Prre¡¡irl glratrtiolr or o¡ch¡rða-

- 
I Cro¡l¡ti

- 
I l¡ou¡i f,o¡n

- 
l0 Property

- 
I I Firlil

- - 
lZ B{.il¡, tr.ils. ¡rrblis ll.res

- - 
f3 Eire¡b¡¡l¡

- 
_ lrl

- - 
I flllor l.!ô (loq. tcra)

- 
ló Dr.itrgå

- 
I 7 Urte¡

- 
l8 Otù¡¡(r¡rèsil7

ôeaetal CoÊEeats,l Xa!'or toaceras ol Eesssâ&at

Æßoaal t^reîvatioas

Attitsilr to l8c¡tioÀilg l) kluctrat'2) Decepliw 3) ofr¡l reð otfigit{ 

-
Attitcile to AÉ¡icEltqrc l) C¡refrrr. 2) lleiliocre 3l f¡e¡
Other:
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F.|!ú.(b¿ÉÞ6!iwll8.û
qÑ¡¡t]d¡lilrùd¿FiNrmsol-r

El'cEçl¡o¡&¡¡JlkNmsol5dl¡)Þ¡le

¡r¿'kl*l/ti,þÑtLúBl

vllÞÐFretHl1sds(.!fdßr3ù¡ùhr.¡i!¡¡)

vll'o.c¡F¡iFlrsollæ*F¡!ryd!FÓ{¡!

J. Doujas Olson lllBT
D€partrnent of l-¡ndscape Architecture
Llnivenity of Maniloba Canada
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HruHffim ilqffiP,#ryH
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J. Douglas Olrcn I9{ì7
DeFrtnrent of Landscap€ Architecture
Un¡\€ßity of Manitoba Canarja
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o.r,,.*,'o *u,

@ t *nn u*,*.'o,s¡ v¡llêyTùß¡.rvrB

ffi r.*.' x-"n*. v",.rt n'.r"nr

! o, r..r.,' o,,e*o. r.rn ,.,. t"r.

ffi **u*,, t'ou

ffi .'.".t,-nr,. n O"ú,lnchrc!. ¡rhl

l--l BúiG. Tcoh' é. Arl¡nrirs.

L_l ^¡kÐLir.r 
(lúirrr. ilkdr. rr!1

J. Douglas Olson 1987

Dwrtnent of Lândscåpe Architecture
LJni\æßity of Manitoba Gnada
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J. Daulas Olscn 1987

Departnent of l¡ndscaæ Architecture
Uniw¡sity of Manitobâ Canada

HffiWffim il-__-ry'ËåiH



I t* - 25oo merers (A.S,L.)

I z:oo - zaoo

! zzæ -::oo

ffi zrm - zzoo

Fil zooo . zroo

fl rsoo-umo

T lam. rcoo

l-l nm- reoo

ffi
J. Dowlas Oscfr 1987
Depafm€nt of landscaæ Anhitecture
lJnirærsity of Manitoba Canada
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| ,asø very sreep

S :o - +s* s,""n

ffi rs -:oø Mod€'ûrely srclp

ffi t- Itø voa.r",.

|-l :-aø ceñrlc

l-l o - ¡s,, vcry ccnrre

ffi
J. Douglas Cllson 1987
Departm€flt of tåndscåpe Architecture
LJniwnity of Manitoba Canada
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ffi
J. Dorglas Osm 1987

D€panm€nt of kndsc¿pe Ardúectur€
L,n¡\æßity of Manitoba Canada

NGONIG HILTS
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J. Dowlas Olson 1987

D@nrnent of La¡xlscape Archit€cture
uniwrsity of Manioba Canada
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J. Do€las Cllsm lY81
Oepa¡tnent of I¡ndscape Arcåitecture
uniwnity of Manitoba Canada
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J. Dowlas Olson lY87
Depaft r¡ænt of L¿ndscaæ Archite.ture
Lhirersity of Manitoba Canada
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J. Douglas Otscn
Deea¡tnr€nt of t¿ndscaæ AJc¡it€cture
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ffi *-.-'

J. Dot.lglas Olson 1987
D@anment of l¿ndscape Architecture
Llni\æßity of Manitoba Canada
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J. Daglas Otsor lwl
Døanment of L¿ndscaæ Arúitec{ur€
IJniwsity of Manitoba Canada
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J. DoUlas Otson 1987

Depanrnent of Landscâpe Arrlitecture
Ljni\€rsity of Mânitoba Canada
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J. Do4Jas Oìson 1987

Department of Låndsc¿pe Architecture
Uniwrsity of Manitoba Canada
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J. Dottglas Olson 1987
DetJartment of Landscape Architecf ure
unirrrsity of Manitoba Canada
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J. DaUlas Olson t987
Department ol Landscape Architecture
Lhi\€rsity of Manitoba Canada
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J. Douglas Olson l9lìi
Depalment of Landscåpe Architectur€
Uniwrsity of Manito&r Canada
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J. Dowlas Olson 1987

Oeæ¡t¡r¡e-nt of Landscape Afdìiteclure
¡Jni\€rsity of Manitoba C¿nada
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J. Dowlas Olson 1987

D@rtrnent of t¡ndscaæ Arc¡itecture
LJni\Eßity of Manitoha Ca¡uda
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J. Douglas Olson t987
Depa¡tment of Landscåpe Architerture
L/ni\æßity of Manitoba Canada

HËHffim ffiffif**H



J. DoWlas Olson lryl
D@art rnent of l^andscåpe Arc¡itecture
Lhi\€ßity of Manitoba Canada
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