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A mathematical model has been constructed of the

Wilson Creek Experimental Watershed. The watershed is
located in the Riding Mountain Natíona1 Park in the Province

of Manitoba.

The mod.el consists of a computer program which

uses raj-nfall and. evaporation data as input and which
:'
produces hourly streamflow hydrographs as output.

Physically, the model can be thought of as a

system of linear reservoirs with outflows coïresponding

to the hydrograph components: direct runoff, interflow
and. base flów. The parameters that define the storage

and outflow characteri-stics of each reservoir have been

d.etermined, from observed hyd.rographs.

, The model was found to be capable of a reasonable

reprod.uction of observed runoff data. On the other hand,

anomalies \^rere encountered which require further study
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The purpose of the study was to construct a com-

puter-based mathematical modell that would. simulate the

runoff hydrographs due to rainfall in the Wilson Creek

Experimental Watershed. .

The VÍilson Creek Experimental Watershed is a

basin of 8.5 square miles. It is located on the eastern

slopes of the Ríding Mountain National Park. The water-

shed is 150 miles north and west of Winnipeg in Township 20,

Range 16 W.P.M.2

The watershed topography is typical of watersheds

on the Manitoba Escarpment. The upper portion of the water-

shed is a relatively flat plateau at an elevation of 2,400

feet. The. land falls sharply to an elevation of 1,100 feet

at the base of the watershed. A surface of unconsolidated

rock materials covers the shale bedrock throughout most of

the watershed. Upper areas of the watershed are covered

with decadent forest of hardwoods and spruce while white

biròh and aspen poplar sparcely cover the lower portions of

the watershed.2

INTRODUCTION

1

The model described herein applies to the Wilson
Test Model. Throughout the text'it is referred
the "model" for símplicity.

G.H. MacKalz and C.R. Stanton' 1963, Wilson Creek
Erosion and. Sedimentation Control. pp. 4,5,6 and

Creek
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.Measurements of rainf all, evaporation and streamf low

as wel} as numerous other hydrometeorological observations

have been conducted since 1959. A large amount of data is

thus available for analyses: FoT the present study three

typical storm hydrographs were selected and an attempt was

made to have the model reproduce these as well as possible.

In principle, a parametric model does not attempt

to copy the actual physical processes. The model is simply

regarded as a "black box" which responds to a given input
(¡ainfall and evaporation data) with a set of output data

that resembl.es the runoff hydrograph. There is not necess-

arily'any correspondence between the components of the model

and the physical features of the watershed. The only

justification of the model design lies in its ability to

reproduce the proper response. Thus, the simplest model

that can actually reprod.uce this response should be con-

sidered the best. .

Notwithstanding this, the actual design of the

model ís made müch simpler if certain model components can

be identified with corresponding watershed components

(such as observed data on moisture conditions). This would

also make it possible to use the model in a modified. form

for other drainage basins, where similar f".t.,t." and
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conditions can be identified. The basic philosophy behind.

the study was thus to derive a parametric model in which

the components would correspond. as much as possible with

actual watershed. features. . This was done in the following

manner.

When rain falls on the watershed, the water is

temporarily stored and then released through various zones

of material through which it passes on its way to the

stream. Each zone thus acts as a storage reservoir which

retains the water for a while and releases it partly to 
{

evaporation, partly to a lower lying zone and partly to

the stream channels. The entire watershed. can thus be

thought of as a series of reservoirs stacked one above the

other (ref. Figure A-1)

The first reservoir is formed by the vegetation

and ground cover, which intercepts the rain and paSSeS it
"w

on afÈer'á certain amount has been retained.. The water

then gets to the upper surface where it is retained in the

forest litter, and surface puddles. Part of it evaporates

and the remaind.er passes down into the next reservoir.

This reservoir, called the field reservoir, allbws for

depletion by evapotranspiration. The evapotfanspiration

is the urater that the plants draw up from the ground surface

Iayer of soi1. The reservoir is then filled by the water
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released from the interception storage. The field reservoir

allows for part of its storage to be depleted. to surface

runoff and part to penetrate the soil zone below. The

field reservoir has been adjusted so that it. can be rêlated

to the soil moisture hetd in the top three feet of the soil

layer. This depth is the soil layer that -'is measured

periodically for its soil moisture holdïng capaòity and

serves as a check on the action of the field reservoir.

Also, the soil moisture field estimate allows fOr an approx-

imation of the conditions prior to a storm hydrograph.

fmmediately below the field t.="t.rår is the

spring reservoir. Infiltration or downward percolation

from the field reservoir acts as input for the spring

reservoir. This storage reservoir releases part of its

storage t.o spring flow and part to deep percolation.. The

spring flow can be thought of as the water that travels

horizontally due to layered zones within the soil structure

of the watershed. These zones may vary from semi-impervious

clays to fractured or coarse rock and shale layers. This

flow accounts for the flow from springs in the area

activated during rainstorms.

The groundwater reservoir is the lowest reservoir

in the stacked system. This reservoir can be thought of. as

the long term groundwater storage of the complete watershed.



6

It receives water from the:spring reservoir by the release

groundrvater reservoir

releases its. water to the stream as base f low and Èo t'he

lower zone as a system loss. This loss takes into account

5? f'lnt^zl-rn{-}r r flOWthe groundwater flow both vertically downward and the

outward below the Wilson Creek Weir.

ïn each reservoir the rat,e of outfl0w both toward

the stream channel and, toward the }ower lying reservoir is

dependent on the amount of \Ârater stored. The more water the

reservoir contains, the larger the outflow: The actual '

relationship is very complicated but has been greatly

simplif ied iir *re model. The parameters relating the out'-

flow to the storage have been determined by a process of

trial and error to obtain a good fit between the recorded'

and the synthesized hydrographs. The st'orage capacities and

the initial amounts of sLorage have been determined from'

physical observations in the basin:

Thewatersheditselfisfarmorecomplex''F'or

instance, water that is released as direct flow component

from the one part of the basin must travel overland through

other parts of the basin to reach the stream channel. The

other part of the basin thus receives inflo¡¡ not only from

rain but. also from adjacent^ areas. The id'ea of a multiple

reservolr system Ì^tas conceived. The concept deals with the

placing of stacked reservoirs side by side. In this case
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the input is not only from the upper reservoir but also from

the correspondingly adjacent reservoir. Due to an attempt

to keep the model as simple as poss,ible the second concept

\¡/as not adequately investigated. The computer program was

written to incorporate the second concept for future studies.

In addition, there was a time lag required to

allow for in-channel travel. The stream channel routing

rÁ/as done on the basis of the time requi'red to disptace the

peak of the hydrograph. This time was also in agrelement-

with the time of travel recorded when a beaver dam was

dynamited (a separate study). l

The computer programs written for this study were

in Fortran IV comput.er language. The programs were handled

by the University of Manitoba computer facilities.



Introduction

The watershed model is based upon the assumption

that linear reservoirs can adequately represent the movement
'¡

of water through the soil zones. The basic equations are as

follows: .

THE WATERSHED MODEL

ds
æ

.dswhere äE is the slope of the reservoir storage depletion,

I. and O. are the instantaneous inflow and outflow from the
l_ l-

reservoir; Si and K. are the value of the amount held in

storage and the storage constant of proportionately respec-

tively.

Considering the outflow from the reservoir as

being two components, when inflow is zero, the above equa-

tions yield an indeterminant equation. Consider the

following, where Oi and K, are the respective outflow and

storage coefficient:

= ï. - O.l- t-

O. =L
si
Ki
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By plotting the outflow O, on semi-logrithmic

paper, the recession coefficient K^ can be obtained. The
o

1

method employed is described in Barnes- and will yield a

value of K^ that will satisfy the equation. This yields
o

a relat,ion between K, and K, which must be satisfied if

the observed recession curve is to be reprod.uced.
i. .

Outline-of the Model

The model used for the Wilson Creek ùatershed is

not as elaborate as either of those developed bi Stanford

or Texas UniversitÍes (the model developed by Crawf orð,2

and the Stanford Model ïV used in Texas3).

The general flow pattern of the model is shown in

Figure A-4, which índ.j-catesthe processes that. take place to

the input, rainfall. This particular model does not have any

depletion of moisture by evaporation from the groundwater

11

Barnes, 3.5, Discussion of Analysis of Runoff Character-
istics, Trans. ASCE., Vol. 105, p. 106, 1940.

Crawford., Norman Ho1mes, 1935 The Synthesis of Contin-
uous Streamflow Hydrographs on a Digital Computer,
Figure 3.1, p. 15.

Dept. of Civil Engineeritg, 1966 - Numerical Simulation'
of a WaLershed as a Means to Evaluate Some Effects of
Floodwater Retarding Structures on Runoff, Fig. 3.2,
p. ¿6.



.r'I¡.rUt(.ë; A- 4

VüATERSHED MODEL FLOIV CHART

i tnterception& ¡ i PhysicalReservoirs ¡ i

r----<-----l Fietd i------->------ì Direct Ftow i-------Þ-------j

! oepress"ä storage
\tt------------l

! storage ! | ------J I
I

----l------. I

-Y-------- r:---------------1 Y
! --!^-^-^r.: -+Â*i ! rntermediate ! ii '"';iä:Ë3'" " i-------'-----i Flow i------Þ-------1

I c oäpressed Storage i---Þ---]

Intermed.iate and Spríng are synonymous.

F
l\)



storage nor does it route the overland flow separate from

the intermediate and. groundwater discharges (see Figure A-5).

The major reason is the fact 'that the groundwater is con-

sidered out of reach of the vegetation. It is assumed that

the effect of capillary rise during short period^ investiga-

tion is negligible. Comparíson of the two flow systems

displays the complexity that a model can have. .It' is there-

fore imperative to make a model as simp'Ie as possible and

still reproduce the storm hydrographs.

13
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Evapç¡ration a-nd EvapotTanspiration

The evaporation and evapotranspiratícn from an

area'are of major importance to the long term effects of

watershed yie1d. fn particular, the evapd'ration and. evapo-
(.

transpiration determine the state of initial moisture con-

ditions pri-or to storm runoff. There is consiàerable

difficulty not only in actual measurement but a-Iso in the

mathematical represent.ation in a simulation model. Tn the

model, evaporation has been taken as collected. from a

class A pan. This daily value is in inches. The pan

coefficient was taken between 0.7 to 0.9 to yield the

proper results for longer period. simulations. The effect,

of evaporation during any one storm analysis is negligible.

The class A pan clata i-s collected on a d.aily basis.

It was necessary to distribute this daity value into incre-

mental hourly values. The .method used to distribute the

daily value into hourly values was by multiplyíng the

ordinates of a Gauss functiont OO the pan data. This method

v¡as arbitrarily chosen. This method was used because the

shape of evaporation seems to match and the volume beneath

the Gauss curve equals one.

COMPONENTS OF THE MODEL

15

't¿ Parzen, lvlodern Pröbability and Application, p. 180.



The evapotranspiration rate is equal to the poten-

tial evaporation rate as long as the field storage exceeds

the field capacity. It ís assumed to decrease when the

field. storage becomes less than the field capacity. Tenta-

tively the evapotranspiration r,rTas assumed to be proportional

to the square of the ratio between the actual field storage

and. the field capacity.2 In addition, thå rate cannot be

expected to be constant over the whole.year because of

differences in plant activity. This is done Ui weighing the

value of the evapotranspiration .t . rate indicative of the

particular month. The evapotranspiration function2 is

multiplied by a weight greater or less than ohe. The evapo-

t¡anspirat.ion does at no time exceed the potential evapora-

tion rate.

:Interception
I'Rainfall interception represents a loss of pre-

cipitation which would otherwise be available to the soil.

The loss Lakes place through evaporative processes, but ffiay,

for convenience, be subdivided into (a) interception storage,

and (b) evaporat,ion d.uring rain."3 The assumption made for

I6

Evapotranspíration reduces the reservoir storage by the
ratio to the amount held at field capacity. í.e.
evapotranspiration = potential hourly value x (field/
field capacity) z.

Horton, Robert. 8., Monthly Weather Review, Vol. 47 , No. g,
W.B. No. 695, 1919,



the model process is that the evaporation reduces intercepted

storage at. the potential rate. The value assumed for the

interception storage varies from 0.05 to 0.25 area j-nches.

There seems a greater tendency towards the lower value. Thís

storage capacity is assumed to be constant throughout the

entire study period, although one could argue that the inter-

ception would vary with the seasons of ,the year.. The value
Aof 0.10 inches used in the Mukewater C:¡eek study" seems to

be indícative of an interception value for the'Wilson Creek
,,

Wat.ershed.

:
Direct. Runoff

The direct runoff is defined as the combination of

flow travelling overland and the flow component in the top

soil paralle1 to the surface. Thís top soil layer is called

the field reservoir. The watershed is overlain by litter and

there has not been any noticeable overland flow from the area.

The d.irect runoff takes placê from the field reservoir in

the followíng way (ref. Figure B-1).

17

DepartmenL of Civíl Engineeritg, University of Texas , 1969 'Numerical Simulation of a Watershed as a Means to Evaluate
Some Effects of Floodwater Retarding Structures on Runoff,
P. 39.
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constant value and will not be exceeded. The estimated

values of percolation capacity, maximum percolation rate,

field capacity and actual storage values have been determined

from the soil samples from the area. The soil samples were

taken from the top three feet of soil.6 The average value

obtained from the watershed. indicates a hol,iling capacity or

field capacíty of three inches per foot of soil depth. The

field capacity is defined as the moisture level above which

runoff will occur

The above concept differs slightly from that'used

by Crawford. Crawford sugigests that the rungff is proportional

to the amount of soil moisture in storage. The runoff is

then related. to a soil moisture ratio. He does suggest, that

the operation of the upper zone is very sensitive to the

rainfall intensity.T ïn the revised Stanford Mod.el8 th"

Soil moisture samples \^7ere taken by Mr. J.E. Thomlinson
and were tested by Mr. R.'St.anton. Further reference
see Appendix B.

Crawford, Norman Homes, 1935 - The Synthesis of Continuous
Streamflow Hydrographs on a Digital Computer, pp. L7, 18.

Department of Civil Engineeri*g, University of Texas,
L969, Numerical Simulation of a Watershed as a Means
to Evaluate Some Effects of Floodwater - Retarding
Structures on Runoff, Figure 3.2.



upper reservoir contributes directly not only to the lower

zone reservoir, but also to the groundwater reservoir and

deep percolation. The percolation toward the intermediate

and deep groundwater bodies (percolation and deep percolation)

does not occur in the Wilson Creek Model until the water is

released from the field reservoir and passes on to the ground-
..:

water reservoir system i!

Secondary or Spring Flow

The spring flow is generated from the_ spiing.reser--

voir. The input, into this reservoir is from the field

reservoir through the percolation outlet. f,Ífe direct runoff, .

spring flow is a residual - the percolation tto* above less

the deep percolation and the amount going into storage in the

spring reservoir. The term spring flow represents t'he move-

ment of water through the shale fractures that occurs during

a storm. In inany locations along the shale slopes along the

stream channel are numerous springs. These become more

pronounced when heavy rainfall persists along the watershed.

It is assumed that these fractures in the shale form as inter-

ceptors to the vertical and lateral movement within ühe

underlying rock. This is simitar to having horizontal beds

of porous sand that offer less resistance to water movemenL

along its.formation. In the model, this system represents a

flow divider between the field resêrvoir and the groundwater

reservoir. This spring reservoir is not depleted by the evapo-

transpiration and serves to retard and to store water that is

Iater released.

20
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The system responds in the following manner (ref.

Figure B-2):
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fhe spring reservoir Ís filled by flow from the

field reservoir called percolation. This causes the resår-

voir to rise until it reaches the deep percolation capacity.

This is the capacity which allows for down\,rard movement to

continue without having water passing horizontally to the

stream. This capacity value is arbitrarily set and is

ad.justed to allow for a better "fit" of the hydrographs.

This reservoir continues to function similarly to the fielQ

reservoir (ref. Figure B-1) '

RATE OF

WATER MOVEMENT

FLOW (inlhr)



Groundwater Flow

The groundwater-reservoir provides the base flow

recharge of the stream and also the deep percolation loss for

the entire system. This reservoir has no reserve storage

and is depleted very slowly. This is due to the large stor-

age coefficient.s which havê been adjusted from actual hydro-

graph recession separations. .1

The groundwater loss from tfre'Wifson Creek basin
o'

ulas investigated by Swartz. - The results indi'cate a very

small loss. The loss coefficient.in the mòdel .was choqen

to agree with Swartzrs findings.
j ,'

Impervious Area and Channel Precipitation

Another source of st.reamflow is that caused by

rainfall that fal1s directly upon Èhe open channel water

surface or the immediate area adjacent to the water surface.

An estimate of two to one-half percent for the Wilson Creek

Watershed was computed. Therefore, the raínfall input is

translat,ed. directly to streamflow at a volume equal to the

open water surface. The estímate is held constant through-

out the entire rainstorm. It is realized that this value

can be greatly increased d.uring periods of excessive runoff

and. should. then be taken into 
"""orrrrt.lO

22

Swartz, F.W. , L970, Geohyd.rology and Hydrogeochemistry of
Groundwater - Streamflow Systems in the Wilson Creek
Experimental Vlategshed of Manitoba

Linsley, Kohler, Paulus, Applied Hydrology, p. 389.10



SYNTHESTS OF STREA.}4FLOW FOR WTLSON CREEK

AdjustmenÇ of Parameters

The síx reservoir constants that were adjusted. were

KD, KP, KS, KDP, KB, and KL. The tWO reServgir COnstants

assocj-ated with the field reservoirs are *O and KP (DIRECT

is related to the field reservoir through KD and'PERCOL

through Kp). Similarly KDP and KS are the.resdrvoir constants

of the spring reservoir and KB and. KL are the reservoi;

constants of th.e groundwater reservoir. (SPRING, DEEP

PERCOLATION, BASE and T,OSS are related to the'reservoir

constants KS, KDP, KB and KL' respect'ively.)

The approach used in adjusting for the proper

coefficients for each reservoir was as follows. The ground-

water flow recession coéfficients were initial-ly obtaíned

by conventional hydrograph separation.' These reservoir

coefficients, KB and KL, were then ad.just'ed' to t'he model

simulations such that, a better fitl could be obtained. These

constants were then compared v/ith those obtained. from chemical

separations obtained by Swartz. The remaining four reservoir

constants, KD, KP, KS and KDP, V/ere Optimized by. trial and

23

The fit was determined
of the deviations from

by taking the least mean square
the actual curve.



error described below. Thus of the six coefficients, four

were optimized by computer and two chosen directly from

estimates of observed hydrographs.

The optimiàation2 technique is based upon the

direct search method.. This method relies on the sequential

examj-nation of trial solut.ions which is compared to the

previous best solution up to that pointl.

In the strategy, the informatl-on with respect to

success or failure to achieve a more optimum "Jr,raiorr, is

done in such a manner that. the search' is d.írected into ;

"pattern" that.wilt yield a more successful inove.

Hydroqraphs Studied

. There vTere three recorded hyd.rographs that were

used. in this study. They were chosen because of the simil-

arity in conditions of two hyd.rographs and the large total

amount of rainfall recorded for each storm. These hydro-

graphs were inítially corrected for discrepancies encountered

at the weir, described in Appendix C. Then with the best

estimate of conditions prior to the storm runoff, based upon

observed field conditions, the model constants were optimized.

24
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These constants are believed to be the best because of the

degree of fit measured by the agreement of two hydrographs.

The optimized model constants are listed below¡

KD Hrs. 6 8. I 56 .0 63.2 62 -7

KP Hrs. 8.0 6.0 14.0 9-3
KS Hrs . 266 .6 L71.0 . 52 . 0 . L63 -2

KDP Hrs. 4g.O 33.9 25.8'* 36-2

FIGURE C-I C-2' C=3

. The storms that indicated greatest agreement were

the Aug. 5, Lg66 and Sept. 3, 1965 storms

The reservoir constants \^/ere then averaged and the

hydrographs once again reproduced. The same initial condi-

tions were applied to this second test. The average model

reservoir constants are listed in Tab1e C-1. The resultå of

this test are shown in Figures D-1, D'2, and D-3.

Discussion of Synthesized Hydrographs

Units

TABLE C-l
Aug.. 5, Sept. 3, SePt. 15,
1966 1965 1965

25

The hydrographs that have been studied' indicate

consistency in two of the three storms; The third storm

(65-9-2) reveals the inadequacy of the model and the varia:-

bility that occurs in a physical watershed response..

Mean
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Storm one (storm 66-8-1, August 5, 1966; ref.

Figure D-1) shows the closest agreement between the actual

and synthesiàed flows. There is very little discrepancy in

the recorded stage chart; which reduces the adjustments

made. The eonditions, prior to this storm' were a very

long dry period without rainfall and substantial deficiency

in soil moisture. .. 
"

The storm number two (storm .65-9-1, 
. 
Seþtember 3 ,

1965, ref. Figure D-2) indicates substantíal ágreement with

storm one. The conditions prior to this storm are simiiar

in nature. The field storage deficiency is c¡onsiderably less'

and a number of small storms had reduced the óoit deficit

considerably

The agreement in coefficients between these two

storms ís excellent. This indj-cates tentatively that the

reservoir constants are transferable from year to year.

This fact can be investigated more'thoroughly when future

refinements are made to the watershed data and the model.

The largest disagreement occurs when storm three

(storm 65-9-2, September 15, 1965, ref. Figure D-3) was

tested. The coefficients used \,vere the average values, and

also used were the coefficients averaged for storm one and

two only (ref. Appendix G). The synthesized hydrograph

reveals the interflow recession fits the actual recorded
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recession limb. It seems that the discrepancy lj-es in the

direct runoff (ref. Appendix G). This discrepancy can

perhaps be explai-ned as follows. The situation prior to

this storm is that storm two, with an excess of four inches

has occurred ten days prior to storm three. The area is

probably saturated, depression storage (such as ponds,

reservoirs, and sloughs) were filled and.'the s.oi-l moisture

d.eficit extremely low. The model, on the other hand, d.oes

not recognize ponds, reservoirs and sloughs. 
'fnu 

inad.equacy

of the d.irect runoff to fit the aôtual curve remains to be

investígated 
l

The primary lack of direct flow can'be attributed

to a deficiency in the actual model. Probable reasons.for

the lack of the synthesized flow to represent the physical

situation are as follows. the direct runoff is synthesized

from two sources. The first source is the field t"=.trroit.

The second source is the precipitation over the open water

surfaces. The area of greatest uncertainty is in the effect

that can be caused by the channel and reservoir storage.

These are Beaver Dam, PenciL Lake, Ridge Reservoir and

numerous small potholes and. depressions (north of BaId HiIl

Reservoir) .

There is also considérable uncertaínty in the

observed. hydrograph. This could be in the order of forty cfs



(ref. Appendix C). The accumulative effect of some or all
of these factors could explain the difference between the

observed and calculated flows

In conclusion, it ís evident that the optimized

reservoir coefficients enable adequate synthetic represent-

ation of streamflow. There is reason to believe that. the
'.:

coefficients agree from storm to stormand from year to year.

The lack of information and representation (bo*r physical and

mathematical) cause conceïn with the lack of tit wi-ttr storm

three hydrograph. 

l
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The purpose of this study was to reconstruct. the

hydrograph by a mathematical model. The model parameters

were either estimated from observed hydrographs or optimized

by computer. An attempt was made to describe certain model

parameters so that they could be related to physical proper-
,

ties of the watershed. 
. ,

The primary success of the model was in the ability

to reproduce a hyd.rograph with very good agrQement to the

actual recorded streamflow. The success lvas in terms of

agreement between hydrographs that occurred in separate years.

The particular significance of the third (65-9-2) hydrograph

was in the area of displaying the need of a more comprehensive

look at the physical aspects of the watershed. This resulted

in regard.ing the watershed in a new perspective. The areas

of uncertainty will lead to future study which wilt prove to

be more interesting in physical hydrology.

The model study had made the accounting of water in

a watershed more manageabte. The capabilit.ies of the computer

in this respect are excellent. The model reproduces hourly

flows revealing the components that are representative of

the basic assumpt,ions. with the hourly accounting, it is

CONCLUSÏONS
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possible to keep better control on the water balance com-

ponents and to recognize the importance of these physical

components. The study reveals the importance of water-

shed planning.

The areas for future study are in the measurement

of flow (especially in the behaviour of the recorder

system), physical representation of semi-Ímpermeable areas'

and in the soil moisture measurement. An initial study of

the weir should be highly beneficial. Full understanding

of the causes of its erratíc behaviour and method.s of ' '

correction to past records should be establiçhed. The

entire shape of a hydrograph should be clearly defined

before future refínements are incorporated in the model'

Future ínvestigations with regard to impermeable

areas and their response will be.of great benefit. This

may be done ín conjunction with a more comprehensive soil

moisture study.

Certain data collected in the watershed have been

accurately recorded. The rainfall data, subsurface study

and evaporation are just a few examples that merit recogni-

tion. These have greatly reduced the task of estimating

variables in this stud.y

conclusion, the study has been a succêss'

Further study will lead to improvements both in the

physical understanding and the mathematical representation.



APPENDIX A

RAINFA],L ANALYSIS
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The rainfall analysis has been part of an overall
water budget study. The significance at this point is that
the stud.y has reduced the amount of input data processing of
rainf all records. f t has also lead 'to the' importance of
location and number of recording and standard rain gauges in
small experimental watersheds.

The rainfall d.ata are obtained at thirty different
rain gauge stat^ions at the Vüilson Creek Waterphed. A¡ eight

locations there are recording rain gauges. Also, there are

three standard slope rain gauges. The general method used

in estimating the total amount of rainfall in the area has

been the isohytal method.

There is generally more than one technique used

to solve the mean rainfall over an .area. Besides the isohytal
method. there is the Thiessen polygon method.. fn the isohytal
method, lines of equal rainfall or isohyets are sketched on

a plan of the drainage basin using the point rainfatl data.

By planimeteringr the area ivithin each isohyet can be deter-

mined. The average precipitation within each isohyet is

then estimated and. multiplied by the difference in area

within the basin between each successive isohyet to obtaín

a mean basin precipitation

RAINFALL ANALYSTS
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In the second technique, representative areas

surrounding gach rain gauge are drawn using perpendicular

bi-sectors of lines to adjacent rain gauges. The areas

or Thiessen polygons are thus fixed by the geometry ôf the

rain gauge network and drainage basin. The total storm

rainfal-I is the sum of the products of the point rainfall
Í: -

and polygon areas.

The two methods differ with respect to time and.

accuracy. rhe isohytal method is considered superior and

yields more accurate results under experienced hands. It

is also rather tj:ne consuming and requires móre knowledge

of the area. The Thiessen polygon method is easier to

apply and can be adapted to computer or calculating'machines

with no special knowledge or skilIs.

Verification of the Thiessen Polyggn_Technique

To verify the Thiessen polygon method for dense

rain gauge networks, isohytal rain storm analyses for 20

storms were compared. These rain storms between 1965 and

1968 were from the Wilson Creek Experimental Watershed in

southwestern Manitoba. Thiessen polygons hrere prepared for

the Wilson Creek basin for the following three conditions.:

using all'thirty rain gauges; using twenty-seven rain gaugest

exclusing the three slope gauges (27 , 28, 2gl and finally

using only the eight standard rain gauges at the recording

stations.



A comparison of the unit storm rainfalls computed

for each storm for both the isohytal and Thiessen polygon

method are shorvn in Figure L,2, and 3. The results indicated

by the trials show a maximum d.eviation of 2.52 from the

isohytal results with an average deviation of .0 "72 using all
thirty standard rain gauges. The maximum ãeviation of 2.22

and. 5.54 vrere computed for the twenty-sgven and eight gauge

network respectively (Table AI). "

As the Thiessen polygon technique resúlts agrée

closely with the isohytal method, a program vTas written and

utilized for the model input data

The mod.eI data incorporated the recording rrrn
gauges rather than the standard rain gauge. The variation

between the two gauges located. at Lhe same station is less

than average d.eviation between the two methods.
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No. Storm

1. 65-5-1
2. 65-5-2
3. 6s-6-1
4. 65-7-t
5. 65-7-2
6. 65-7-3
7. 65-7-4
8. 6s-8-1
9. 65-9-1

10. 65-9-2
1I. 65-s-1
L2. 66-6-L
13. 66-8-1
L4. 67-6-L
15. 68-6-1
16. 68-6-2
L7. 68-7-1
18. 68-7-2
19. 68-8-1
20. 68-9-1
2I. 6B-9-1A

TABLE A-1

TSOHYETS VS THTESSEN POLYGONS

ïso-
hyets

r.7 3

0.90
0. 87

1.15
1.01
0.73
0. 87

0.98
4 .4L
3.29
1.61
0.91
4.6L
0.99
1. 69

2.45
1.08
2.77
1.6s
t.L7
0.26

Dev.
30 3 *

L.72 -0.6
0. 89 **
0.87 0.0
1.16 0. 9

1.03 2.0
0.72 -l-.4
0.87 0.0
0.99 1.0
4.30 -2.5
3.28 -0.3
1.59 -L.2
0.93 2.2
4.57 -0 .7
1.00 1.0
1.69e 0. O

z. se o. o

1.08e 0.0
2.77e O . O

1.66e 0.6
1.17e o . o

0.26e o. o

Thiessen
Dev.

272
L.74 0.6
0.90 0.0
0.87 ., 0 .0
1;16 1.0-

1.03 2.0
o .?2 -r.'4
0.86 ' -L.2.
0.99 1.0
4.35 -r.4
3.32 -2,.2
1.60 -0.6
0 .92 1.1
4.59 -0 .2
1.00 1.0
1.71 L.2
2.45 0.0
1.09 I.0
2.77 0. 0

r.66 0. 6

L.r7 0.0
0 "26 0.0
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DeV.
BA

r.76 L.7
0.87 -3.3
0.87 0.0
1.14 -0.9
1.04 3 .0

9.74 L.4
0.87. 0.0
0 .97 -1.0
4.37 1.8
3.32 -2.L
1.60 -0.6
0 .96 5.5
4.6L 0.2
1.01 2.0
r.69 . 0.0
2.44 0. 4

1.07 -0.9
2.76 -0.4
1.65 0.0
1.09 -6.8
0 .25 -4.0

6.8å

L.7Z

in percent.

28 and. 29

Maximum Deviation

Average Deviation

NOTE: Dev. ? *
**
e

Deviation
This storm
Estimates
were used.

2.52 2.22

o.'le" 0.84

from Isohytal Method

was not studied.
for Rain Gauges 27,
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The method used. in calculating the average hourly

rainfall for the study watershed. was the Thiessen polygon

technique. The area under consideration incorporated the

5440.7 acres, but in the actual studlr, Bald Hill Reservoir

had been excluded.

The initial step was to place all the required

recording rain gauge d.ata on punch card.s. These 'vrere

records that the Meteorological Branch, Department.of

Transport had requíred. This data was then proôessed by'

a computer program for verification of correqt data (ref.

Table AII t.o AIX). Upon verification the recording gauge

data was utilized to yield the Thiessen polygon hourly

mean values. The output results and an example punch card

are shown in Table AX, Figure 4, respectively. The éomputer

flowcharts and programs are shown in Appendix G.

The complete daÈa set, both punch cards and tables

can be made available to those interested through the

Agassiz Center. for Water Studies, The University of Itlanitoba.

ut
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SOIL MOTSTURE

The soil moisture estimates \4rere based

average deficiency by a field method used on

This field. method was devísed in a relatively

manner but has served as an adequate index of

moisture conditions. 
\'Ì

On this study watershed there werä six sites chosen

for evaluating soil moisture condj-tions (Figure Bl). The

Canadian Department of Agricultural Research conducted "oifI
moi-sture holding tests on field test samples.'. Analysis of

these samples with respect to soil texture, density, moisture

deficit and saturatéd holding capacity were done. Test

results on samples tal<en in 1963 are listed. in Table B-I.

The soil moisture samples \^Iere taken at regular period.s

throughout the watershed. The test conducted t/cas a hand

"feel" estimate of soil moisture. The results are tabulated

and the arithmetic deficit calculated. In a hope of improv-

ing these results, a weighted mean was attempted using the

Thiessen Polygon method

The results of the investigation even when using either

method. to obtain a mean h/ere questionable. The first area of

uncertainty was in the problem of whether the c?rosen sites
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were actually representative of that area. The next area

of uncertainty was in the degree of.accuracy of the measure-

ment of moisture deficit. There is also the uncertaínty,

even after soil sample analysis as to the approximate mag-

nitude of the soil moisture holding ability

The agireement between the soil t4oisture stations

vüere varied. One reason was due to the'greater quantity of

shale in the soil zorre of sites four ana six. 'Îhe exLremely

high soil moisture d,eficiency at site six has resulted in

its value being omitted.from the arithmetic average.

The mean calculated from field soil.moisture

deficits was used to provide a primary estimate in the

mod.el. It was found that if station six was incorporated

in the *".r, there was a greater degree of agreement between

the actual and simulated hydrographs. :

In consideration of the September 3rd storm in

1965, the estimated soil moisture deficit using the

arithmet,ic average, Thiessen polygon average (with and

without an estimated site six deficit) was calculated

(Tables B-II and B-Irr).
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SAMPLE
#

1A

DEPTH

. TABLE B.I

P.F.R.A. SOIL SAMPLES

ro/6/63

6',:
L2"
1g"
24"
30"
36"

6tt
L2"
1g"
24"
30"
36"

6u
].2"
18"
24"
30"
36"

6tt
L2"
rg"
24"
30"
36"

6rt
12"
lg"
24"
3.0 "

36"

3 TEXTURE
MOIST.

2A

26.76 Si
34.00 si
37 .52 Si
33.3r Si
28.'r4 Si
27 .L5 Si

I
cI
c
c
c
c

INS. WATER

1B

19. 19
25.3L
40. 56
36.29
33.19
29 .43

34.88
29.25
35.27
37.29
36. 39
34 .07

47;97
32 .08
26 .35
25. 3s
40.L7
3l-.24

20.48
26 .4L
30. 84
28.28
29.66

22.37

csl
hl
si cl
si cl
SiCl
C 51 Sat.

2
3
3
aJ

2
2

HOLDTNG
CAPACÏTY
rNs. /.6 "

60

4L
06
38
00
53
44

2B

2.5
3.0
3.4
3.0
3.0
3.0

DEFTCÏT

si cI
si cI
sic
sic
sic
sic

cl
c1
Chl Sat,
C sl Sat.
Si Cl Sat.
C sl Sat.

csl
Si CI
c1
c1
(si cI
202 Shale)
c1

I
2
3
3
2
2

"73
.28
.65
.27
.99
.65

.14

.63

.L7

.36

.27

.07

3

.1
0
0
0

.5

.4
1.0

1.8
2.3
3.0
3.0
3.0
1.8

3.0
3.0
3.4
3.4
3.4
3.4

3
2
3
3
3
3

.I
-0
^.6

2

0

-.8
-1. 6

4
2
2
2
3
2

32
89
37
28
62
81

84
38
77
54
67

01

-.1
.4
.2

0
.1
..3

0.9
3.0
3.Q
2.4
2.4
3.0
2.4

1
2
2
2
2

-1. 3
.1

0
.1
.6

- .4
-2.L

.3

.1

.2

.5

.3

2.5
2.5
3.0
3.0
3.0

3.02 1:0
2.4



SAMPLE
ll
1t

^

DEPTH

. TABLE B-T
(CONTTNUED)

E TEXTURE TNS.

allo
L2"
.18 "
24"
30 !'
36 "

6"
12"
rg"

allo
12"
19"
24"
30"

MOTSTURE

20.48 CI
33. 87 Cl
34.75 Plastic C
33.75 (si c 52 Shale)
40.37 602 Shale
40.40 70? Shale

43 .62
4L.57
31. 12

s8.18
47.5L
38.93
40.56
38.25

TEXTURE

Si=
1=

cl =

ÏNCHES OF WATER

WATER

si cl
si cI
Si CI

30? Shale
50å Shale
Shale
ShaIe
Shale

2.9I
3.05
3. 13
3.04
3.63
3.64

HOLDING
CAPACTTY
rNS. /6 "

61

,. 3.93
Sat.. 3.7 4
Sat. 2.80

5.24
4.28
3.50
3. 65
3.44

HOLDTNG CAPACTTY -

3
3
3
3
3
3

From your observations on actual runoff it might be
more logical to assume runoff not serious till moisture reaches
situation of site 28.

0
0
4
4
4
4

DEFTCÏT

silt c
Ioam chl
clay-loam C sI

.1
0

.2

.4
)
)

l-
0.3

o

.?

-1. 4

-1. I
-0. I

.1
)
0

-2.9

DEFICIT - Represents the amount of
storing based on assumed
column.

3
3
3

Calculated by assuming soil density of 1.5.

Figures rounded. off on the assumption runoff
would beqin at moisture level of site 14.

SAT.

0
0
0

3.4,
3.4
3.4
3.4
3.4

Saturated contained sufficient water to flow.

clay
gritty heavy loam
gritty sandy loam

moisture soil capable of
holding capacity in previous



Storm - 65-9-1

Station

1A

1B

2A

2B

3

4

5

6

SOTL MOISTURE

TABLE B-ÏÏ

Deficit.

0.25

0.79

0.20

0.27

0. r0

3.25

0. 15

Average
Def_icit

DEFICIT

September

Weight
Factor

62

0 .52 0 .095

Arithmetic Average =

Thiessen Mean

0.24

0.10

3.25

0.15

3 | 1965

.Deficit x
Wt. Factor

s .01 0 .997

0.232

0.181

0.173

0.316

0. 049'

5 .01
=

7

0.056

0.018

0.562

0.047

0.71"

0.73"

0.73u



Storm - 65-9-1

Station

1A

1B

2A

2B

3

4

5

6

TABLE B-TIT

SOTL MOISTURE DEFTCIT

Deficit
0.25

0.79

0.20

0.27

0.10

3.25

0.15
ô

3.28-

Average
Deficit

63

'i:

V[eight
Factor+

0.52

September 3, 1965

'Deficit x
Wt. Factor

0.24

0.10

3.25

0 .15

3.28

8.26

Arithmetic Mean =

Thiessen Mean

0 .095

Note: e - Estimate of Site Six.

0.232

0 .181

0 .173

0.117

0 .199

0 .049

0 .0s6

0.018

0.562

0.018 
-

0.646

9.26 
=I 1.03 "

1.34 "

1.34"
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I^ITLSON CREEK WEÏR

rhà problems associated with the weir located at

the confluence of the watershed are with the stage re.corder

measurements. A discussion as to the causes and possible

remedy will be discussed.
'.í

The weir is located at the north-eastern tip of

the Vtilson Creek V'Iatershed. The cross-section is shown in
'

Figure Cl.
FTGURE Cl

.<ECO<ztE<.' Sr¿/¿'ds 7/ÞÉ AJ..î æ4 Æ126/ê5'5A

'i
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The low level well outleti as can be seen from the

diagram, extends outward and rests in the notch of the weir

crest. The next high level outlet is located above the weir

at elevaÈion 1176.5 feet. The primary problem associated

with the weir is the low level outlet becomes plugged near
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This coefficient should be less than one because the velocity

measured by the outlet pipe should be less than the mean

velocity

Since the actual elevation is not usually known

a coefficient must be calculated using the discharge and

velocity as determined from the recorded reading.

Static Head (Required) - CZ (Velocity Head) =

Recorded Head

Evaluation of

h, * cz (v)2 /2g = h*

(a) Storm 65-9-2 SePtember 17, 1:00 Pm

Rat,ing Curve - Dec. 1965 (Figure

A curve was devised to facilitate in the
calculations of C*, Figure

66

cx

ht

hz

Staff Gauge Read.ing

Stage Recorder Reading (Adjusted)

Correction Coefficient

Mean Velocity (rigure c"2 ) , fL./sec.

Discharge (Figure C-2), cfs.

cx
vz

0



or at the hydrograph crest. The high level outlets do not

come into effect until the discharge is in excess of 700 cfs'

The recording (ref. to Figure c-3) is erratic due to the

behaviour of the well. water level. This yierd.s results that

contain considerable uncertainty. The major reason causing

this problem is believed to be due to the'shale.movement

over the weir. This is particularly significant rduring high

f lows. In order to correct for this behaviour') fu1l under-

standing as to the causes should be investigated..

Thesecondassociated.problem,ofminorimport'ance'

is with the direction of the Iow level outret-with respect

to the flow of water. The outlet pipe aÈ present' is placed

in the notch and the opening is faced downstream. This

results in the recording of the energy grade line or simil-

arly the hydraulic head minus a fúnction of the velocity'

head.

Thestepsthatweretakentocorrectforthese

two problems are as follows. The stage reCOrding chart was

initially smoothed out by sketching the most probable line'

The sketched stage curve was then adjusted by adding to it'

a portion of the velocity head. The coefficient used with

respect to the velocity head was averaged from actual points

taken during routine checks to that found after smoothing

theStagecurve.Thecoefficientvariedfromstormtostorm

67



and ranged. in the order of 0.43 to 0.801. This variation

\¡/as probably due to the extent of shale diverting the

stream flow over the low level outlet.

Recommendations in attempting to remedy the

situation are as follows. The initial investigation should

be conduct,ed to determine the exact causes of the recorder

behaviour during high flows. The estaOiishment of the

cause can then be rectified. Should the shale be the

cause then one of the following corrective measures may.

be applied. It may be possible to construct.a second
:

outlet just above the low 1evel outlet without much diff-

iculty. This ouÈlet. should be above the leveL of moving

shale pieces that are assumed to block the outlet. Alter-

native solutions may be to remodify the low level outlet

and embed it in a filter unit below the weir notch eleval

tion. This could be located immediately upstream of the

weir. Other methods of recoÉding such as using electronic

devices may be investigated.

68

I The coefficient C was a function of the mean velocity
at a particular stage and discharge.

c (v2 ¡zs¡

where V =

and Ah
recorded

ft./sec. I = 32.2 fL/sec.

is the difference in actual
stage.

and
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Adi}stment to Stage Recordings

Initially a check was made to see if the difference

between actual and recorded stage readings was due to the

velocity head. This would mean a coefficient "C" would have

to be less than one. The results indicated that the low

leveJ outlet acted as a piezometer facing in a downstream

2dl-reCËLon. '¿

The ensuing calculations deteimined the correction

coeffícient that was used to adjust for the veLocity head.

Determínation of Adiustment Coefficient
1

Storm - 65-9-2 Septembet'+7, 12:15 pm

Recorder Readings 1174.80

Meter Notes 1175.00

Discharge 150 cfs from meter notes

Equation:

Static Head - Ct (Velocity Head) = Recorded Head

1175.00 ct Nr2/2g = 1174.80

V - 4.62 fL./sec. - Mean Veloc'ity - Meter Notes
')

Ct G.62)'/2.32.2 = O.20

cr = 9'6t

Dougharty R.L. and Franzini J.8., 1965, Fluid Mèchanics
With Engineering Applications, Figure 11-3, p. 331-



Example:

ht = 1175 ' oo ft''

hZ = 1174.81 ft. Figure c-5

O = 115.0 cfs

v2 = 4.30 fL./sec. Figure c-2

h^+c¿x
1174.81

C=x

Díscharge Calculatious

The hydrographs for the previously descriued storms

were adjusted and the discharge for hourly stage readings

were cálculated. The procedure used was to redraw the stage

recorder strip charts. This was done in such a manner Èhat

the correct gauge readings were produced. Then a system

utilízing an electronic line follower, analogue computer and

key punch operator reproducecl the stage on punch cards.

These cards lvere then processed by a computer progran' The

program (.Appendix G) calculated the correspond'ing discharge '

The computer program utilizes an interpolation

technique that \^ras very successf ul. This was an interpolation

(v2)z /2.g = ht
ãt

* c* (4.30)'/64.4

0.19 ^ 1
TÑ 

V¡f
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3program" primarily established for the use by computers.

An example of the data input is given in Figure

The input. data was r.educed by the cónstant of 1700.00 feet
.-1

and the output data is to be multiplied by 10 o. This is

done only to facilitate card punching and due to limited

space
__{

i:

7L

Snyder, W.M. ,
Journal of the
July 1961

1961, Continuous Parabolic
Hydraulics Division, Vol.

Interpolation,
87 , ì{o. HY4 '



Storm Date

65-9-1 Sept . 21 4 2.40

65-9-1 Sept. 18 11:00

TABLE C-Ï
CALCULATTON OF

C Averagex

Date Time

.h,
I

LL74 *43

rl7 4 .48

= 0.43

pm

pm

.

TABLE C-.IÏ

CORRECTTON TO HYDROGRAPH 65-9-1

Sept.
4

h
¿̂

L::l 4 3?
LL7 4.42

'ì

Elev.

06

L2

18

24

06

L2

24

72

1174 .05 3.0
1174.31 27 .s
LL74.49 98.0
LL7 4.65 84 .0

rL74.49 56. O

LL74.40 41.0

1174.38 38.0

ov
Elev. Elev. Cx=O.45

37 .0

44.4

vz

3.02
3 .00

cx
0 .42
0 .43

Chart
Elev. Error +0:5

2.5
4.05
3.8
3.3
2.75

2.75

0 .04
0 .11
0 .10
0 .07
0 .05

1174 .05
LL7 4.35
117 4.83
LL7 4.75
LL7 4.56
LL7 4.45

1174 .10
Lt7 4.40
1174 .88
11-74.80

LL7 4.67
1174 .50



Date

Sept.
16

Time Elev.

CORRECTION TO HYDROGRAPH 65^9'2

L7

L2
18
24

06
L2
1B
24

06
L2
18
24

TABLE C-IIÏ

r174.10
LT7 4.L9
1174.30

1174.60
LL7 4.79
LL7 4.77
LL1 4.65

LL7 4.53
rL7 4 .45
LL7 4.35
1174.30

18

0
EIêv.

5.40
]-3.42
29.7

75 .0
110 .0
105 .0
84.5

68.0
51.0
41.0
34.0

V
Elev

73

C =0.7x

0.00
0.04
0.qB

0. 14'
0 :18
0 .18
0 .16

0.13
o .11
0.09
0.08

1. 80
2.75

3.65
4.12
4.08
3. 80

3.52
3.18
2.90
2.70

Aug.
6

7

Elev.

TABLE C.IV

CORRECTION TO HYDROGRAPH 66'8-1

C =0.4x

r174.10
LL7 4.23
1174.38

rL74.74
rL7 4.98
LL7 4.95
1174 .81

LL7 4.66
LL7 4.56
rL7 4.44
1174.38

18
24

06
L2
18
24

1174.58

Ll-7 4.70
LL7 4.s7
LL7 4.40
LL7 4.32

70.s

94 .0
68.s
37 .s
25.5

3 .58

3
3
2
2

98
5
I
45

0.08

0 .10
0.08
0.05
0.04

rL7 4.66
LL7 4.66

1174.80
rr7 4.65
LL7 4 .45
LL1 4.36
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PATTERN SEARCH IqETHOD

Introductíon:

Theoptimizationprograjnaimstolocatethe

minimum of a function by the PATTERN SEARCH I{ETHOD. This

method is part of a iroup of techniques which are titled

"DTRECT SEARCH METHODS. " .{

Directsearchdoesnotrely.cjnevaluationof

partial derivatives, but ít relies on the sequential

examination of tríal solutions. Each solution "is compared

with the best one obtained up to that time

The pattern search stragedy was inèroduced in 1960

by R. Hooke and T.A. Jeeves. (see r9f '1) Tn their

publication the authors. wrote:
' "We recommend the method' for the f,otrlowing

types of Problems:

a) Problems for which the answers can be

tested, once found.

b) Problems which consist of many separate'

cases, a few of which can be checked by

alternative methods. "

The original program for the pattern search stragedy was

writ.ten by P.A. McDonald of the Department of Electrical

Engineering of the university of Manitoba, in the Fortran ff

language. (The program in AIGOL can be found in ref'3 and 4) '

BO



Thj.s program has been changed

specific situation that occurs

somewhat Lo accornmodate the

in the Wilson C?eek Watershed.
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PATTERN SEARCH METIIOD:

Thg general idea of the pattern search method can

be summarized in the following \^Iay. There is no sophisticated'

mathematical theory behind this meLhod; it will be ad'visable

to refer to the various references in order to gain 'a more

detailed understand.ing of this method. i

The program is to minimize an objective function,

S, subject to a set of variables, . i'e' to 'find' Min

" *rr) ]Ls (v1,Y2, .... vrr)l
Weachievethistaskbychangingtheargument

l
until the minimum of the function 'S' is obtained'' To get

the minimum in the mos't efficient wayr wê first have to

establish a BASE POINT. It shoutrd be the closest pôint to

the optimum known to the user. The base point is determined

by assuming a set of values for the argument The method'

will be explained. with the aid of an example and d'íagram I '

ExamPle:

Assume a two dimensional function where the base point is at

yI= I' Y2= 5 and, s (V) = 138. The problem now is what

direction is to be taken from this point. l^Ie refer t'o a

routine whose aim is to "Explore" the best direction for tl-e

movement. Vüe call it. E - routine. The argument will be

re-defined as and this function is S (O). We increase or

decrease the co-ordinates by the value of a pre-given step



length and evaluate the function each time. The change of

co-ordinates. is done with one variable at a time

The move in the co-ordinate system is considered

a "Success" if it devreases the value of S(O), or "Failure"

if it does not d.ecrease the value of S (0 ) '

ExamPle: ¿

\Y see Diagfàm TletÀ-)

step 1. s (01 = B + 2, ø2 = 5) = 154 Failure

step 2- s ( 0t= I - 2' az = 5) = r37 success

step 3. s (0r= 6, Qz= 5 + 2) = L26 Success
t'

This ',set" of movement has determined the "Pattern".

Now, the PATTERN MOVE has been determined.. Every coefficient

will change by a given amount:

of = 2 x oi- - Y

(Remember that V is the Base Point co-ord'inates and' O is' the

exploration movement co-ordinates) .

This pattern move set a temporary base point, while the

permanent base point has been moved to the "Best" point

found. in the exploration routine.

ExamPle:

The Pattern Move:

'Õ1=2x6-8=4
A2 -- 2x7-5 = g

The new permanent base Pointz
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s (YI = 6, Y2 = 7l

The temporarY base Point:
S (ÕI = 4, A2 = 9)

It does not matter, in this

value at the temPorarY base

Exploration routine to find

should be.

ExamPle:

CASE A:

= L26

base

Assume that the functional value at the temporary

point is given as the following:

S(or=4,Q2=9)=130i'e'Noimprovement

the permanent Base Point

Exploration movement¡

-'.>

stage, what is the functional

point,. !Íe refer to the

out where the"next movement
\r

over

The

step

(Vle

84

1. s (ol = 4'2,02 = 9) = 193

do start with Q1 = 4-2 because

co-ordinate proved Lo be a success in

routine. )

step 2. S ( ÕI = 4+2, aZ = 9) = 129 '5

step 3. S (0, = 6, þ2= 9+2) = 120'0

this last steP is Point 6 in

"lower" than the permanent base point'

the new permanent base point'. The new

determined as before

Failure

reduction of this

the previous ExPloration

Success

Success

diagram 1. Point 6 is

We therefore set it' as

temporary base Poínt' is



CASE B:

S (ÕI = 4, ,2 = 9) = 130 Failure

Step 1. S (01- = 4-2, 'Z = 9) = 193 Failure

step 2. S (tl = 4+2t þZ = 9) = L29'5 Success

step 3. S (01 = 6, 'Z = 9*2) = 128 Success

Point6ishigherthantheperma.nentbasepoint.

The temporary base point is not an imprôvement "ït 
the

permanent one. Therefore, this movement is abandoned'' We

have to return to the permanent base point 'and' stait the

exploration again from there. Ïf now' during this exploration

routine we find a betLer point which determirìes a patter" *o\/å'

we can then continue. But, if we again fail to find a better

pointweshoulddecrease^byapre-givenfactorp'Thatis'
A= pxA (whereP<1)

and we continue with the optimization, but with a smaller

step length. This way the search is d'one in a more

concentrated area

Itwasfoundthatworkingwithsixvariables,the

exploration routine would change one variable only' This

changewillsonetimesproduceonlyasliglrtimprovementinthe

function.Thisresultisnotconsideredasatisfactory

improvement.Itmustbeconsideredasifnoimprovementhàs

occurred... To avoid this type of devel0pment, two more

constraints have been introd'uced' '
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a) J, which is an indication of the number of

successful movements in the E - process.

b) DELTAFN (d.elta function) - which ís the value

of a satiafactory improvement to the objective function. As

the step length decreases DELTAFN should decrease by the

same factor. So , Lf for example in the E.- routine, only one

variable has changed, J will be equal tjo ott". Tf for example

this change produced. a value of S (O) = 122 and an" n.",,ious

base point was S ( V) = !20 | this will constitute a satisfactory

improvement only if DELTAFN > 2 However, if

DELTAFN Í z *e regard this case as if no i*piorr.*ent has 
' 

'

occurred

The optimization will be terminated by one of these

cases:

l. N, the number of function evaluations exceeds a pre-.

determíned value. In this case, the output will fa1l under

the title " CONVERGENCE = I'ALSE "

2. The step 1-ength size is l-ess than the predeËermined value LAMBDA'

In thís case the output r.¡i1-1- fal-l uncler the title " CoNVERGENCE = TRUE. rr
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The Computer Program:

The Pattern Search Program consists of two

subroutines:

1. Subroutine HJMIN

2. Subroutine E

The latter is the Exploration routine. 'i

Variable Names:

Kì'or NV Number of co-ordinates iVariaOlgs).

RHO g t Reduction f actor for step siz.e.

LAMBDA L, "Minimum" step length.

SL Inj-tial steP length. l

DELTA 
^, 

cgrrênt steP size.

H the functional value before a move is being

taken.

SPHI S (0 ) , the functional value for a move. 1

SPSI S (v ) , the functional value at the permanent

base point.

PHI (i) 0 i, the point resulting from the current move.

PSI (i) Y i, the correct permanent base point.

THETA O ' the previous permanent base point"

CONV. A logical variable which is true if successful

convergence is obtained and false otherwise.

LIMIT Maximum number of function evaluations to be

permitted.
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VALUE Name of a user

which evaluates

suppld-ed function subProgram

the objective funcÈions.
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Program Use Procedure

In the MAIN Program there should. be the following

declaration statements :

LOGTCAL CONV

REAL LA¡4BDA

DIMENSION x (k) (k is the number of
,\*

variables)

EXTERMAL F .' ;

DATA x /O-l-r 0.l¡..,../, SLr'RHO''LAMBDAI'

.1, .5, 1. E - 2 / 
l

To optimize the functÍon HJMIN, it should be called' in the

following manner:
NV = k (k is the number of variables)
WRITE (6'501) SL, RHO, LAIVIBDA

501 FORMAT (' INITIAI SÎEP LENGTH '5 (' . ') , 1P810 .3/l

REDUCTTON FACTOR I

1g('.'), 1p810.3/' MTNTMUM STEP LENGTÍÍ. '5("'),

1P810.3)

CALL HJMTN (X,NV,7.,SL,RHO,LAMBDA,15O,CONV' .TRUE.'F)

vüRrrE (6 ,503) X

503 FORMAT ('X=' 6F10. 3)

wRrrE (6 ,502) Z,CONV

SO2FORMAT('F(X)='1P813'6T5XTTCONVERGENCE='I'2)

The function to be optimized is to be given in a

Function Subroutine as shown:
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FUNCTION

DTMENSION

Example:

(1)+6*!a=S*X

RETURN

END

F (x)

X (K)

x (2) I¡ .....
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APPENDTX trD

MODEL PROGRAM



Introduction

The basic procedure used in this mod.el program

was to break-up the major components into.subroutines.

These subprograms thus are called up by the rnain program

when required to perform certain operaùions. Ih¿ outline

of this appendix is formed upon alu same basis 
_as 

the

steps performed. by the main computer program. This allows

for easy interpretation of the steps taken bf the computer

as it. completes a cycle of the computations oi *r" model'

The general outline of the segmented program is

to first introduce the subprogram (or main program),

followed. by a copy of the Fortran IV languâ9ê, and

finally the computer program flow chart'

MODEL PROGRAM
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SUBROUTINE VfILSON:

Purpose:

The purpose of this subprogram is to write out the

initial condition used in the program. It. also allows for

easy reference to locate programs previously run and to easily

id.entify what was assumed. Ït gives the number of cells

used, date of data and coefficients and inital subprogram

conditions.
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FUNCTTON PROGRA¡4 NHRS :

Purpose:

This subprogram is used to convert year, month,

day and. hour to x number of hours. Usually the value of x is

from an initial time datum. In this particular program the

time datum has been taken as the first hour of the rainfall
,J

data input into the main program \Y
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SUBROUTINE DATA1;

Purpose:

This subprogram prints out the class A pan data

information- fed. into the main progran. This serves as a

visual check of the data fed into the program.

It'
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SUBROUTINE DATA2:

Purpose

DATA2 program was set up to print out the

calculations that \tIere done during a particular run of a

simulation. It serves as a check on the data ínput and also

of the output. This subprogram contains Qne other

subprogram called BUDGET. The BUDGET piãgram t" I volume

check on the calculations performed anä accumulates the

input and output of the prograrn so that a continuous . ,

accounting can be performed. The DATA2 subprogram is a
I

digital printout of the values plotted out ín the GRAPHI

and GRAPH2 subprograns.
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SUBROUTINE BUDGET

Purpose

The purpose of this program has been described in

the DATA2 subprogram. To further describe the usefulness of

this subprogram, it may be said that this program is synonymous

to a "water balance of the Watershed. " tl" accounting of

this subprogram is printed. out everY .,24' hours.
i

140

I



03 c:.

0cù?

000.1

0c0¿

0ô0 i

ô1^É
O0(ì7

c.( 0a
Cotl c
oCl ')

0cl ì
0tì12
orll3
0nl_¿
n0ì i
O.-r 1 ¡
ool T

fl'\ì r¡

(!(ì 2 Ì
of)2.ì

ôf,:'
c 0? 1

C'rìrq
e^2s
o()? 7
c0?3
0(ì2 r

c03 |

0 (¡'¡ 4
0c? 5

('ì^3 ,.

r)(1 J'
li:r 3 ¡
cola

(l t) a !-r

s',Ìf.:cuIlt:9 R(,0GtT(f'l¡ll:t L x3é' l:11

ìlYFrlql,ll.¡ XÊ(501r x4(lt, X26(l0r 5I lr X3(l0r 5llr X3ô(501r X7(3lr
xl?ì, x6llt, xcilt, xl7{ll

Jì\TËGqR X2g(50)' x29(501' x3o(50)' X?l(5Ol

.¡l .fr.rnî\t I XX I X!(,t-0,5!.)r X3r X5(lO' 5l. l' X7' XI0(10' 5l)t XlllI0'
x5Ì). Xl2(1rlr Sllr Xl?(tOr 51)t Xlr)(lOr 51lr Xl8(l0r 51}r X19(l0t
\qlt. x?r:'(Ì.n,5!), x23(r-ù' 5ll, x?¿(l0r 5l)' x2ó' x?8t X29r X30r
XX'll'.Xî?(l ì' X33(r.)r Xr'¡r Xq' Iô! Xl7' X4
11'.tòl^tl / S,tt!'\ I S{t(lO)r Sx2 ll0tr SX?(IO}r SX¿(10)' SX5(10tt SXó(10

x), çx7(ÌC)r sX,r(10), sxo(Ì01, sxjo(l(rl' sxll(t0l' sx12(l0lr SuTr
x,lxì'(lôl

OÞ^lÌ'= frôO
lÉ (il,tu ôF1.ì. ¡t l DPAIN = x3ó( I I

r0
¿ r,'

JF {l - ll 70,/'c.!.0
r= (:\:r!rt - !l ?¡,10,?O
qKt2(¡::,J:ll = SXl2(¡tÀi¡D + (X13(Àl\¡l

x:, { (X?t)(ll¡,t.t - 1' !l I x2o(¡¡NN -
xl) + x?¿'(itNl.'- 1r I - 1ll / 2.

.aC 5X-! (r..rl¡:l = SXt (N'.j'l I + (Kl (^l\l'lr ll
sx?lrtN¡:' = s.x?l¡l'l\lt { xrl(l}
sx3(¡:f ['l] = sxì(r"¡\ll + (xlo(Nr'l\' I ]
!x¿l¡,lN¡¡l = sx¿(¡.:¡'lÀll + (xt! (¡l¡lN' Il
-cx5(È'\Àl Ì = sIs(Ä'\t!l + {xl?(Âlll¡, l}. sx5(À'ì'Á1) = sx¿il.1'\¡.1) + (x20ll.:NÀ;, Jl
qx7(t..i\) = xr3(t:ttrl, ll - xl?(!.)
SX:(f:\:¡t ) = X5(':l:rl' L - X-4.1(1,)
iX!ì(^¡\l'{) = SXftN{\t) } (X2¿,(t,\l\, Il
sXl(,(\:,ltr! = çXìLr(¡lf ill + (X?6fti^li''
SXtl(i'¡t\¡). (fl(ÀtÀtNr I| + Xl(¡F¡Nr
ijì lrl aO

40 Ir (:"lr! - 1. ) 70rr,Or 50 - :

Frl (:(1.)(r.'rt\tt - sxl?(^:itill + fxll(¡r!\tr¡ -:t !l +¡. 3'(-q\N - lr 51Ìl / 2.
{ + (x?0(¡r¡'rr - Jr I} + x?O(¡Jttlrl:1t 5lll | 2. + (x?4(Nl'lN - 1-r Il d

XX:)41ÀrÀrtr - t, Érll I ?"
6^ 9X'.(t:r¡^! ì = sxl (N\t^¡t { (xL(r¡N¡|, Jl + xl.{N\l'Jr 5Ill / ?" + l)Êl\IN

ql'(t'lf:) = cx?(¡'\\l' + XF(ll -
3Ya().ltr;i' = SX'(¡l\\l l + lXlO(tli.r¡' Jl + XIO(NtJ\i rt.ll I ?"
c,{4(¡r¡l¡'t . sx/.(f\r',.tt + (xl:l\it:¡t, ¡}.+ xì.1(¡rf.lÀl' Slll I ?.
SXi,(i¡,r11 = SXI(À;ì,tÀlt + (XL?(\^t¡1 , tt { Xt j(¡jrlilr 5l.ll I ?" + 0RAIN
cv4(tiìtÀll = cxêl\t\lÀlt + (x?r)(NtNr tt + x?o(nl\lN,5lll I z"
sx?(r,r:rJ ì = x??(^:iJ\|, Il - x'ì2(ll
SXl{r;rrrr¡ = Xrì(¡¡lrJ' tl - X?j(I}
q\;(t r¡ilt = :Xe(Nri(¡) + (X?¿(tiliNr It + X?4(t¡r¡N' 5L.ll / 2.'.
s.\!i,(rlrjrlt = <x)Q(f.¡\t'rl + (x?6.{¡jill..l 

' I} + x2á(¡l¡:Nt 5't.ll I z.
ç,X:r(¡lriNì = (Xî(t,¡ll! r t' + Xl(¡'Nl¡r 51lt / 2. - X4(1t

G',ì Tn co

,'r: .l'lìi lf,rrl(:l
.ri) rar.,r.4T (f !o, rEPÊnf{ l¡l Tllt 8t.,llcl,T oF')GFA}li ) ..

firfillìtl

X't'lrl) - SXglrl¡{f't t - sXottllr{l - SX)O(¡rÌ'¡Ì-l - SXlt(tlNNt - Xl9(NNNI Il +

1r I! + Xr.?(¡¡fiN - I' I - Il) /
l.r I - l.rl / ?" + (X24(NNt'l - 1r

+ Xl(\\¡li I - f ll ,' ?. + ORAIN

00r0
0 020
00 30
óo40
0050
0 060
0070
0030
0090
0 100
0I 10
0t?0
0l 30
0I 40
ol50
0l 60
0l 70
0180
01q0
0 ?o0
0?!Ð
o2?.o
o?30
oi-40
o250
o?60

'l rsz7 o
o?40
o? 90
0 300
0310

ì o7?o
" 0310

o i40
o350
ov50
03 7C
0?cr)
0 3.t0 '

, 0400
0410
04 20
0430
o 440
0450
0460
o470
04ll0
0/'.)0
0 50ú
05t0
o52 0
0 510
0 540
ú550
0 5ó0
0570
0 5,10.
o 5q0
0óo0

+ X l0l ÀlNN r
+ x'tl (¡tN¡t,
+ xl3(¡rÀll.lt
+ x20(¡t¡iÀr,

+

I}
I

x?4(rlÀl\,
+ X?6(tl¡lNt | - lll l7-.

- tll I ?o - x4(ll

- ttt I ?.
- Ll, /- 2.
- Lll I ¿.
-Lttl2.

III / 2. + DRAIN

- ltt I 2"

FÈ
l¿



C\¡
<s
rl

I

0€90
0¿90
0I9 0

Ultl ¿?ùD ,*\
t'¡dlìrrb liuo :v

{l\Ì,ri'¡l3txsx



gx
¿T
9t
çX
ùx
Íx

rt.!)
s,
J}
4
vt
,lt

I

¿ tJ ÈcÐ 'tñ0r

(!l
lt:{
I IJ¡I
fr:a
lq:t
tÈ!
lj]r

a

a

l:'rt¿)¡, û)l
':t:'4t g

'frr ir, C¿
ltl:r'{, ti
l¡r'r, sx
l¡11Ì1, lìX
l}|vtt fx I'lV'Jl : t

a
tf

ItI
t
a

x--
?.Rl
tx,
llJ
IXJ

ll, t
I t.t ¿i
'tå-9t
't¡'¡, 'l!: :1)

'$¿?J, ,t

t¡

tf
t¡
Ittf

'--r--TgTv¿

'¿ , ltls 'r.¡vNro¿x
Hfüco . '¿ / tils 'P::9r€,1x ''¿ / ll¡1 '¿¡¡,t lfx

'¿ / ¡tts 'r;c¡totr

ItZX) r '¿ / llll 'l - Þ¡*lro¿X . - li¡¡ì{) CtX ¡ ll 'l - t¡Sl, tlxl . I

'0s'0¿ ll - r{fiü J

T

I
a.

It

rt
rt
1i¡
'!,
tl
¡,
JI

l:" j
11:

lr.j;
l': '
l:.. j
li,.j

trs I
Éft
¿., . Ilt
È9' ,Ì9 ¡
x3- I( t

'a''v .n:3 i,
tin'$,
l:-:.')r)
l:ìîi:¡,
lÈr:Jt

a
¡¡

tlI
a
f

I t.r ¿t
'iq¡!)
'i"'r,
't}:tJ,
'liiJ,

'¿, lll - f'h-.nf)o¡X. l¡
ßf$Èlt r'¿ / lll - I'frrrr.ttlX I ll

'¿,lll-l'F"¡rrllxIll
'¿ ¡, ttt - ¡ 'Íjl¡Jrolf r t¡

il-t'r-

'oe'Ot lt - ¡F-fl) Jl

0f'0t'0¿. ¡t - f,

'cfJ¿tx 'lt

iltJ '0I' H-r.¡) J¡

nx -¿rt -ax -[f -lI
'0Êx'e¿x't¿x's¿x'trç'0arr¿x'ils'ot) 0u6lx'ftt'rrucfr'trs'0it3rx .ilç'ot)
I ttP ' ttç 'Etro(x 'r.f 'ilç rdtuE)r 'ây 'ìrç

E?T



l..?1 r tll (tj,*il - lXl (lJi¡rl - lvtl (Ëi?;l - f
l;it --riter¡i.*il - lI8fri¿itll - lxl0(,i;iill -

4

.a-.r



SUBROUTINE RUNOFF:

Purpose:

This subprogram acts to proportion the volume of

rainfall that. falls on open water surface and on land.

Since the main open water surface was taken as Wi-lson Creek

itself , only a sma1l volume of the order of 0.5% to L'<'" of
f.Y

the total was taken. This was calcula.ted on the.basis of
..'-.

the length of creek bed. multiplied by a width'of 20 feet.'

t 
,'

l

145



o
. cocl srrSrct,T¡ilg FU¡lorF(RÂ¡N, of¿alNr fi¡, Fr.INx, It 0010

C-. I'JIS SIIIRi}IITIT:TJ CALCULATES THE DIPSCI PEPCIPIIATON ON THE CREEK OO2O

. n"^¡ o^IÀ!x ' qÀIÀr / ¡:1 :3?3
ooor ilr;..llN = PÁl¡r .* O"O2 OO5O
C'C,)4 I ¡ IrlX = PA:¡\IX - DqAf ¡t 0060

Hll lilu^"

tsÈ
Ol

!



L47

!iY

iû-r-rlEt-



148

SUBROUTTNE EVAPO:

Purpose:

The subroutine serves to distribute the daily

Class A pan.potential evapor.ation d.ata into hourly

incremental values. The distribution function that was

chosen was the normal distribution curve., In order to use

other methcds such as the Meyer or the'Penmon Equation it

would have been necessary to place in digital form much more
ì

data. This refinement would not have servèd much more purpose

at the present time than to be a check on the potential pan
1
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SUBROUTINE INTERC:

Purpose:

The subroutine represents the portion of rainfall
that is held by the vegetation cover. The process which it

represents i-s relatively simple. The interception capacity

is made a fixed amount that has to be satisfied before

runoff can occur. The storage, which varies from 0.05 inches

to .35 inches in depth over the entire"'watershed, is depleted

only by evaporation at a rate equal to the'predetermine.d.

potential. Any rainfall in excess of the fixed storage

capacity continues downward ínto the field sJbroutine.
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Purpose:

The "interf", short form for interflow, refers to

the flow that represents the spring action occurring at

Wilson Creek Inlatershed. This is assumed to occur due to the

rapid passage of water downward and outwa{d from crevices

and cracks located in the shade stratum. The downward

SUBROUTINE INTERF:

quantity of flow must be such as to exceed a eledetermined

quantity bef ore lateral spring f low will take place - I.n

otherward.s the storage must exceed a capacity called

"sprcap" before'any later spring flow is genJrated.
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SUBROUTTNE GROUND:

Purpose:

The subprograJn ground yields the base flow and. the

loss for the entire system. The loss in this instance means

the deep percolation loss and also the loss to the ground '

water flow Iaterally from the study basin. The coefficients

used in this program have not been optímized but set as to

the best estimate
:

ì

160



o
c001.

otloì

000?

0c04
0rìC;
nt.ì 0 ¡
'c( 0"

nc0 P

0C0.r

00!0

001 I
00t l
0n1?
0c !.4

SlJSntrtJT Itlf G!ìCUllC (GR,L)RESr BASET PSRC0LT KBr LCSSr KLr BASEII

Crra'ltì\t 1t r Plr DP1

Fã.1L L'lSSt KBi KLt Ll.

1o t1 = 0P.OliEs
3,) 'ì1 = ilÂSF
':1 lìP?: PFnCnL
¿.c t! = L|lss

50 lì2 = 1" / ()"
xQê?) /r 2. - ítl

¿,.) FÀSE = G2 / Kß

"rì LfSS = G? / (L

:ìo G\,)i.ES = G2
10 Drl = ÐP2

i t:ltJF il
' irlr)

C

a

+ L. I (2" 't KBI + 1.. I (2" * KL)) r, (Gl + (DPl +

l 2o. -.1L 1 2.. +.BASEll . . 
, '

001 0
0 020
0030
0040
00 50
o0ó0
0070
0 080
00c0
ol 00
0t l0
ot 20
0l 30
0t4c
01 50
0l 60
0 !.70
0! 80
0t9c
0 200
0210
o220

' '.ì

l

H
Ot
F



(\\orl



SUBROUTINE BALDHL:

Purpose:

This subprogram is the conversion prografn for the

flow data from Bald. Hill Reservoir. The daily flow in cfs

is converted to inches per hour to be later added to the

'Jsstream flow. 
ïï

This program can at some future date be changed in

order to incorporate hourly outflows from Bald'.Hi1l Reservoir.
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SUBROUTÏNE FLOOR:

Purpose:

The subprogram FLOOR is used to translate the

hydrograph through the stream channel. The routing technique

is the Muskingham method

The formulas are readily adaptable to the computer

system. The major difficulty is that the routing equation

has an inherent dravzback. This is, the rout"a. orrtftot

becomes negative once an extremely high inflow .is encountered..

This difficulty could be rectified if the routing was Uorr" in

a number of reaches. ïn this case only on" J.rch was used in'

which the time of travel equalled. six hours. Basically the

method is simple and straight forward. The results produced

by this'subprogram are considered adequate for the study.
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. SUBROUTTNE GRÄPTi1:

Purpose

Thís program is primarily a plot routine' The

function of the subprogram is to accumulate hourly f-low, plot

out the stream flow, '(before and. after routing) , the actual

stream flow, and the rainfall during the study period.

The program serves as a visual- check on the

calculation data printed out by DATA2 subprogr.am. The scales

of this program are adjusted. either by a ¡'GO Tó" command-'or

by computer. The available scales range from 0.1 to 0.4

inches per hour. corresponding to 54-4 to 218i0 cfs.
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SUBROUTINE GRAPH2:

Purpose:

The subprogram GRAPH2 Ls used. to punch out the data

required for the Calcomp graphic plot program. The data that

ís punched out is the rainfall, actual and synthesized stream

flows, and the flow between resevoir systems. This program

!ì/as incorporated as an option in which.changes to the f inal

plot can be made. '- '' 
i
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WTLSON CREEK WATERSHED HYDROGRAPH - PLOT ROUTTNE

Introduction

This program is part of Wilson Creek Waters.hed -
Computer Mode1. It utilizes the output data of subroutine

Graph 2. Vüith the aid. of the Calcomp platter, it plots this
-{

.,"
Graph 2 output is on punched.cards. Id consists

of the information of the rainfall, the actual'measured

hydrograph and the synthesized. hydrograph. There can be

up to six differenÈ synthesized hydrographs depending on '1r

the number of cells used

the "-t,Iain" program plots the various hydrographs

and a subroutine Rain is used. to plot the rainfall data

The program is built such that it records maximum

of five days hydrographs. The duration is controlled by

two given variables:

1) NFSTHR - The hour that the hydrograph begins(r to 24).

2I NHRS Total number of hours to be recorded..
Start at hour number 1. (i.e. no.
of hours + NFSHR), (1 to LzO).
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Variable Names

HYDRO

DISCH

RAfNF

NHRS

NFSTHR

N1

Synthesi zed hydrograph

Actual hydrograph

Rainfall

Number of hours (1"120)

Number of first hour (L-241
the hydrograph begins

Number of cells ..

How To Use the Progrgm

6 Control cards

Card

Card

Card

Card

Card

Card 1.

According to

Year,

l'ear,

Year,

Year,

Year,

3

4

5

6

r81

NHRS, NFSTHR, Nl

FormaL 3110.

Month, lst Day

Month, 2nd Day

Month, 3rd Day

Month, 4th Day

Monthi 5th Day

the hour
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1,,,!,,, J,,,,1,,,,!,,,
!r : ¡.1¡ ¡ r ¡jr¡¡"..:':r¿-.'rr
lr l r rlr l rrlr r, ;:rl r ?;r ¡l
!,,,,1,,,,1r, ¡ ¡l¡ r ¡rlr¡ ¡
lr: ¡ ¡lr ¡ r rrr t|r: r":,.'¡ r r
l¡s gslg gî g : gs: r rls ¡s ¡
lr t ¡.lr a r r:r:r:i ::ìrÉ{:c zi

î¿i-iîaä-õì-oT-îìîäT
:- r r;J r,- s r-';:rr I ¡ri;:I t:,1
r.l I I r:r I I tir : I tit | | ll

,t.r r r,i, r r r! i, J r r r rl
.'. : ;::': rsrrlr:¡ ::::! rr r.r
:3M'i3J3.rr!3iirri:¡¡trli ¡ r i r'¡ a a l't,t {t:,t I {,ti
:.r :i.::. 1I ;, r...:1 r :1¡ x rf,
:.:5 5 r 5 5 55'5 55 sls t5 5:!tllt:tst:966t8666S6¡
:i::_':¡r,rx¡rrr:t: lJl:r r ì:

¡iilI.rrrrirIItjriIlj
r s ! ! 3 ! r¡¡:8t¿r:¡8t 6:l
: - x::' ":f:;,. r ¡ n, : :I:1 rt:
!M:;3 I95:393r;193?'

Following these control cards, there are the output punched

cards of Subroutine Graph 2.

Note, there must be at least

NHRS NFSHR CÁN¡S.

Changing of the Scale

'+
0 0 0 û û:0 0 0 û'J, :c I olf i I o ¡'i o c o-c-cl-lT 0 0 0'¡ 0 0 0E 0 0,i-.0 0 ¡-0'l
}ltì:n.:,ilu¡,:¡.irr.¡:,.srrr'-¡r..:'rr,.¡:c¡.r¡¡¡¡JlIr¡¡rhr,¡¡i."",,1
tlr I ¡ ¡lt t I r:r i I r I I I ¡.r r ¡ ¡,¡ r I r I ¡ I Lr I I ¡ir ¡ I lll I r ¡!r r r ri
,l'r r,,i r,, rl.r,, !,,,,1,,,,1,,,,,t,, r rl r r r rl r r r rl r,, rl r,, rlr lr ¡.¡:r4.. o.'¡r! ¡: rrtra -'rry r::'L: r \¡4.'ct;r,,::-¡r!,. ! ¡.j¡:: x --.t:. x.r.i
¡l¡ ¡ ¡ ¡lr ¡ ¡ ¡.¡ ¡ ¡ : : 3 ¡ ¡i¡ ¡ ¡ ¡'¡ ¡ ¡ ¡'J ¡ ¡ ¡'¡ ¡ ¡ ¡'¡¡ : :l¡ i ¡ ¡i l ¡ ;i
,,l, 0',,1, 0.',1,,,,i,,,.ir,,,!..,,.i,,,,1,,,!,,.r,10,,,1,,,,1
]t:¡;lr;:¡iu.l¡1n(r'r-:¡!::.r: rq:!:i::ri!::qc.).ri,¡:t:9r¡t¡ J.¡{;\,.:i5:l
5.5 5 5 s 5 : 5 5 t 5 : : r S 5 5 5 5 5 :15 ! 5 5:5 5 5 ¡;', ¡ ¡ S'l S S SIS S S S'S r S Sl

,1, ¡ r,L r r ri, i,.ir,,,l,,,,i,,, rir r r,l,, r,l,, 6,[,,,l, r r ri
.-:x1!'q!.:¡:¡'.!r,¡.r4.:x: x::.\rx!¡!4...!...-at[.:tì04:i:aDiijil.:l
ljr t l rir t I rÍr r I I ¡ I ¡ rjr I I rjr I I r:r ; I rir I I r¡r I I ;jr I I lir I I rj
¡l:: ¡ ¡ ¡'¡ ¡ ¿ ¡ ¡ ¡ e : : ¿ ¡ ¡! ¡ ! ¡'i ¡ ¡ ¡!r a r al¡ I ¡ ¡'¡ ¡ ! ¡'¿ ! I ¿'! 8 ¡ ¡l
ri;.r:¡r:l¡.:¡:.rrq,,.rer...!...-;...:ji::crÌ{ r,r{'¡:rri.:.r\;. r.:aFl
? 1 ? g s î 9 r t.t ç ! ? ? : 9 ; 9 ? ! ¡ I -Q r : r 3 l ¡ s :l : r : s r'r s i I'g ¡ c !l..Dr.ltlr:¡¡e.¡11:¡i¡.q.r$f rrMrs:i:¿ts¡:..?us.,'úarstt¡¡;l¡¡rì!rr.¡;l

L82

In generaL the scale of the plot is fixed. The

rainf all data can be plotted \,üith two dif ferent scales.

Plot No. 1 sho$¡s the existing scale. In order to

get the scale of plot No. 2, these changes must. take place

in subroutine Rain:

DO 10 I = lr5 0060

(rr t'2 
"t

00 80

R = RAINF (J, I) *2. 0150



FTGURE

(.j

DO

l¡t.f'I

i

r5 65

l+
/r.
+

StP r 16 tiS

t!. stl

':4.

:
J
J

,LL
z.

ü:
oi

StPf 17,65 STPI 1B 65 SË-P f 19 65
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FORTR,ÀN IV 6 TEVEL 18

oc4 t
000 ?
0r 01

0004
o¡05
cno6
0 )07
c00q
0009
001 o
o0l l.

00r 2
cor j
001 4
oor 5'
c01 ó
O,1l 7
n01 q
0cr l9
0c 21
c1"l
cc? ?
ùc?3
oo¡4
012 5
o02á
o^?f
o1¿9
0n i9
00 11
o0 1l
001?
003 ¡
0O 1r*
(101 5
0036
001t
00?3
o0¡9
o040
0î4 !
0n4 ?
004 3
0044
004 5
00 ôó
oo 1a
0c4q
t) r) ¿9
0ñ 50
0t 5l
0052
nar.1
o0:4
Or)5 3

0056

DIMEtiSInf¡ rEUF(t00O), HYDRO(!20r lQtr DlSCHl120, 21. RAINF(120r ll' oIqfNsIoN Ho¡tç(12), oAYt5lr YEÂRt5l, HÀ¡(51
DArA l40i\lS / I JAr'l.FFB.MAR. qPR.ttAY. JurtlE JULY{UG.S EPTOCf . DeC. | /

ott ISYolst s¡¿E r.üRN. 
3

P[ {rO ?0r Nr.tRS, NFSTHq, Nl
Ptr t\l 1,,)r tlHP s, ¡¡FstHf., Nl

l0 rnP.M^1 l1lrot I I t
Nll.=lll+?

?0 FcR¡t^T ( 3I I0 
'nc 30 I = 1., 5

30 RFâD +0r YFÀR(ltr ¡'t¡l(llr l,AY(l)
40 F('.FMAI (F5¿lr l5r Fç.11

în 50 L = f{FSIHR' NHRS
p.FÂ0 60, ?ÀlNF(Lr it, DtsùH(1, 2),

tC ttÞIlf lór¿,01 RAINF(t.r llr DISCHIL,
óo FcP¡r,1T ( qFl,0.7l

cÂt.L PLITS( IFUF, !OO0l
EtFv = - 20.O'

. x¡X = 0.0
Yl.X = O.C
cÂLL PLI)T10.0, - 2.0r - ?l
cÁLL Ft.nf(o.0r t.llr - 3l
cr\LL oLOf (0.0¡ r].0r 2l
CtLL PLnl(o.Or 0;Or 1l

I,IÂ I N OÂTE = 70230'

nlì 10 I = l' I
Y¡XIS = I - I
FLgv=ELçV+20.0
C¡l L r¡1.,'48ERl - .5r YÂXlSr .l4r ELEVr 0.r - ll
Cn TCì l¡0'?0¡' L

70 c¿LL Þt nr(00.0, YAx1s, 3l
C^tL Pt.r)fl1ù.r YAXtST 2l
c¡LL pL0T(0.or YAXtsr 3¡
t.l
.G0 T0 qc

80 cÂt.L <YqB1l.(0.or' qcc.r
L =2

90 c.or.tT¡ r{t,ã

tol 07 tze

(HYDRO(Lr Mlr H.3r Nlll
2lr (HYDRO(Lr l'tlr H ¿ 3r Nlll

clLL ÞLOr(0.0,0.0' 3l
CAtL SY{rl')L( - !.r 3.r.l4r f,HC.F.S.r 9O.r ól
c¡.LL oL0T(0.0r 0.0r ll
¡!--ì !00 I . lr 5

'xÊx ¡ x{\x } 2.
CÂLL PLnTIXáXr YÂXr 3l
YÂX=-Ii{(YAX-8.,

r C0 CÀLL PLOf(XÀX' YÀXr 2 I
CÂLL nl.flTft).O, D.0, ¡)
xnÂY¡r.l . TIFSTHP / 12.
nn !4t ( : 2, Nl,t
Qft [3rì J = ¡,F-Sltll(r Nllt{S
xrì.lY : J / r¿.

. lF lK .GT. 2l rlo',T0 l.l0
YnlS = DISCHIJ' 2l I O.ODO201 I 20.
tF ¡.¡.r'¡¡. r¡Fc.T,tÊt r^tL PLnI(xD^YtÀ¡, YDls,3l
CôLL Sy\Cr')L(.Xt)^yr yOISr.l¿¡ 3¡ 0.r - ll
Cl'Itì llrì

¡10 VHYDP = ìlYJRLt(Jr Kl / 0.000204 I 20.

001 0
oo20
00 30

0040
0050
0060
00 70
00e0
0090
ot00
olt0
ol20
0l 30
ql 4o
0l 50
ol 60
01 70

' 0180
0l e0

'o200
02r-0
o220
0230
0210
o? ro
o260
02 70
0280

ì o2a0
: 03p0

0?10
0320

. 0330,,
03¿'0
o350
031,o
0370'r o3ao
oì eo

" 04c0
041 0
04?0
0430

. 0440
045 0
0460
047 0
04q0

, 0490
05 0o
0 510
0520
o510
0540
oSco
05ó0

PAGE OOOI
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FORTRAN TV G LEVEL Iq

O{ìq?
0c58
00 9f)
0c60
CO¡5r
0cö ?
005i
00r ô
oc65
o04Á
0li5?
onó I
00 (.4
0n 70
0c "t00 72
0c7?
o074

TF I J. .!Q. NFçTHR I CALL PLOIIXOAYTN' YHYPP 
' 

3'
CALL PLnTIX0AYT YHYORT 2l

! 1O CENÌT\UF
C¡LL PLflfl0.0r 0.0r 3l

I +0 c0¡rTl r.tuE

ÞO ,F0 I = lr 5
|l: t¡¡llll
!I = I - |
xs=ttÈ2.ù0.2
CÂl-L SY:'1BOLf XSr : 0.4¡ .l4r HONSf H, t 0.t 4l
xs = xs + o.8
CALL rll-ll.llEPlXSr 99.9.r.l4r DAY(llr 0.r - ll
X( = XS è .5

tçO CÂLL l¡t,\lBEP(XSr 999.r .l4r YFAF.(llr O.t - ll
CÁLL RAI¡¡II¡FSTHR, NHRS' CAINF'
cAtL Ptor(tl.¡ - 1c.r 9991
C¡LL EXIT
E¡IO

IlAIN DATE - ?0210 LOtOT t29

o59o
0ó00
0ót0
0ó2 0
0630
0ó40
0iâ50

. 0ó60
0ó7 0
0680
0 6e0
oToo
0?!.o
o720, 0?30

. 0740' 0750' 0?60

PÄ6E 0002

H
@(¡



\o
æ

,l -l

rLÇ¿¿U )'O
.jr?u¿r.)u.r
ç r !¿1'ú\)'ú
0¡5?¡uJ "tJ
¿" t¿tsJU"tJ
5JLuú(,.J 

e .J

tti!qi;r'0 ot)

iú. ¡oo J "ü
Zzt¡¡.',u"J
¿', (, !C i() 'U
r?u"u t ù 'ù
9ít¿0¡ú!U
isrUt iJoLì
i{¿"c r [ )"0
Cb!¿ilúcr)
ô¿¿rz!Jou
ó ¡9 )J iuo0
1,"¿¿ ro "ù
oc9t,[ rtJ 

ÛÙ

CL.b')iL;c0
¿'¡¿tziù"o
IiLr¿r0'0
(iùriEiO:ú
L).r¿i0í0'Ù
òu1 r(r¿,J 

cLl

rLiriQ.lf ii
l tco0"0"û
ç¿ L¿ í. ¿ú "ù

¿oitì¿0'\)
u!f.rl¿ii"0
Þzt)iZ Jt) otl

leo¡¿ ¿ ¿'rt
Itric.rr¿Zii or)

¿9L0s¿\)'(-,
Lvl ¡?ZJ"ù
ar\'' ¿'l Ji "ù
G!Ltr¿ù'ü
úLo¿t iù "ù
5C?d', !rJ "ú
¿¡olt:íi ) -'0

t?cr¿¿uJ'u
9'l i,'./'t u ,J 'u
90i¿![u"\l
Itu+¿¡[¡Cl'0
lvtLLiJ"tt
'Ju¿UICù'0
9Èrr¿0tJ oU

sÌi i l(rrl'u
l:¿')¡t'J'i)
ic¿9iCJ'0
¡u;U LüÙ'U
'rà ¡oL 0Û'ü
lrtrt'5CrUú U

tu r 0L 0(r -u
zu ¡0t¡( )'rl
eü r0uul"0
+rd rÛ0ù'J e0

"d 
.00')0'ù

98 r0t)0 )'U
tú r0J00'r)

1

g¿r¿o0.rr0
i.,b(rr'.C\J "0
l.?oriçU,)"r,
'¿TU?oUÛ¿ù
?t(,"uOJ o(J

L',ðtrúr.o0
Zv¿¿oIrìoL)
ir ¡ù(i lv'Ct
r¿ç()\raû"0
itf,0uIc.,'Ü
rL 50u ¡11 " Ù
9tt,¿0i.lc0
9tL.'¿0!(¡'0
t7l¿ü rt, ù
¿0'iû Í rt''0
CúL¿t f ú'rl
LuL¿ I ì('( U

9:'irll aü'r)
l|LLt tr,'O
|'/o?¿ i(-:"0
Éc¿ii:lJ'0
(.CL¿¡ tC'Lt
T¿U€'.UõU
çÈ.i¿ ¡î"0

"(ti5! 
l(.o{.)

bÈ ttu tó 0
b>ù¿u¿0"Ù
+¡ ,'¡,J ,i cLi " u
rt¿d¿¿{i'rJ
ciLL!¿i,cÜ
Zi¡:¡rit.'0
(,1¿ó9Zu'' ù
0iiuv¿u"r)
C ttr!:r((j 0
tr:';r)E¿t -Ú

0tù9i rC r)

ZccùJit-ú
r,iirtilr,'"iJ
f tú()ri ltl'0
¿€./t.lC)r.)o:)
+,"?L /0ù' J
Cc'/Þ'/uur(,
¿¿99¿(1iôù
r ì (t;c)( "u
brillLC,"0
çtutt0t'0
ILtIr(rJtr"O
iv I ¿Ur)i'(;

"É¿¿uuL''!i ,¿¿¿çÇu"\)
05¡lirüU'0
ZC t l,ú!rl'û
(jt,u !0úr'ù
crc [000'0
Ct ù tUCt, C,

(:10 tt,0L'0
Ct,(r t0u('!)
üOrJ r0t-rC"û
Cg('' l,UUiJ "0
0r'ü rÜùc"0

9!

ù.¿
(' '0
('l "Û
o'o
0'(,
0'0
0'0
0'0
0'0
O ''J
o"0
0 0(¡

0'J
0.0
0'0
0"0
O '!)
0.0
c"0
o'0
0'0
0"0
Oc\)
c.tl
0'0

00,)t't,ül "0
00ûZo¿0'O
0ùOLu?l'0
0t,r-luo:0 ofJ

)Þù5! tÓ o0

v.)u"o¿J o0

000.,'¿ ¿J'c
5 5i¿¿t0 00

0J0z¿Z r '0
buog¿ I l'0
,iJur.'u¿3"0
t¡ro¿.f, ['0
ot,oL'¡ll'ù
t¡oot¡¿¿'0
uñ0Écs¿'0
úiù¿¡¿c't)
0Jü¿ 7t ¿ o(l

o.roui'r3'0
(r'rO¿iCI'0
r.¡0uvi (C'0
út)ù¿';52'C
0r)uCf i.? "0
uroÈ:lè'ü
00ut¿ z I o0

äi69.ri"0
d-0!¿ti"Ù
oouo¿o0 "0
oouro¿0'0
Ur¡r)t)6YC "0
0 ù0 o ¡;)C '0

0'0 '0 "Ù
c"ú
00ù
0'c

0¿I



0.0
0"0
c.0
0.0
000
0" lJ

0.0
noo
0.|.ì
0,0
0.0
0"0
0.0
0.0
c"0
0"0
0" 0
c', o
0" 0
0"0
0"0
0.o
0"o
0"0
0.0
0. r)

e"0
0.0
0"o
0.0
O.Q
0.0
c). 0
0.0
c"0
.0. o
c.0
c.0
cr. 0
0"0
0"0
0.0
0.0

o

0ooc?8355
o"'lcs(.34'ì
0"J0óô'ì4!.
0.0o61ú44
Qo0ôrt)clrfl
('ì ¡O't57?Â?
0onaE¿Ot9
0ô')or/rl)7q
0"1î:22)l
0â C'î/-oL 1.')

0.^,1.,.oô10
0,,)o4r-7âì
0onO4(7ìn
Oâ()0¿+A?cq
Oõîltt,1! 4\
no¡fì4!¡/ì!A
o.(.ì1l.jÁl¡,
.0a,loa!615
Q, :rQ4l ,r l 1
0 "O.'.!?atl¿'5no Jü-]c('.1,t
O,'4{ìa6':77
oolì1âtÂ?7
O ^lt(i1 

L a7 7

0""ì0'415:)
0"J0rat'51
0"cn141.:1
rJ, ìorloî,+
oo¡1ôl1 tt4
O. lilll rl2+
0oq() jl â?4
c on1"cl tll
^ 

a_r-ô<cl
,1"0f:ccql
0 nnlçqi1
06il?cç1J
o .'tt27 )7 a
D ,^1?.717',
O"u177177
0,,1027?"7
n.ri)'.:2 1Ê

ôol_'n?c2ì5
0"0025?]5

C,ôi'ì0?0/+'l 0
o,(.c{ 12?0
c" ('c56: 17
I "C îh4L17
0"crt4?7^t
0ô10/'01?q
n,,015PçÉ1
oô |]¡0c.6412
c.,c'1i1r.16
0. (,rì;l: r 0
n^( (ìqt'ì¿1
n,¡rtofôrra1
0o rr04?c77
0" (.,_r475 75
0icîr'f'tl5
C.,( (\4La?4
0.' iì0¿ì')-l
çc( 4L?+.1
0¡ 00r.1 ì,14

c" n0rr01te
0" 0c3c'. 1 4
n, n13o ì7c
0..00 1"1r'13
!ì"fnrt.t25
Oõ n01,5'l tì?.
(ìô11(li4ll q

O"rX2t r.¡'',
!,(!)125LO
r_,oli0 Jl .ì4?

0"r ')ìl 'lqq
f"r13 )1q5
(r. co?çò<cr
r.', ût;lf. ^?1
o,tc?ôì1_9
0" c c3?,'o1
C.C0i7'lF¿
c. c'-ì2{i512
C^C.t25n41
0. C07c1.11
O" ( l2a rr t1¡

0D ( a'¿ -aco
ôo Ot1?:'5ûg
0o (i0?:iooå
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FOP IRAN

0 001
0oo 2
00n ì
000 ¿t

ooo c
ô(r04
o00 7
00 0q
o0oa
00t 0
01I I

o0 t.2
00r 3
0ôt4
o0 t.5
o0I 5
00'l7'.
o1! I
olt ?
oo¿0
002 I
oo2 2

IV G LEVEL 18

SIJNRNT'TJNÊ EÁINII,IFSTHR, NHES, RATNF¡-
tlIr.,t'.cltslo'! RAINFil?0, I I
cttL ÞL!)tl0.r 8.r 3l
cÄLL PL0T(0.r 9.5r - 2)
c¡LL PLOfllO.r 0.r 2l
DO :0 I = lr 3
tt = (I - rl + o.25
Y = - (TI t 4.)

l0 C¡LL llUM9:PllO.25t Yr .10r llr 0.r 2l
caLL PLrIT(10., Yr 3t
cÂLL PLOl(10.r 0., ?l
c¡LL PL.}T(0.r O.r 3)
nn 20 J = È¡rgtltR¡ NHRS
X0ÀY =.t 112.
P : PÂlttËlJ, !, " 4.
¡F (J.ErJ. NFSTHÊl Ci\tL pLOTlXoAyr 0.r 3)
c¡tL pL0T(xDAYr.- R, ?l
XO^Y¡ = (J + t) / l?.

?0 c/lLL PInT(XUAYIr - Fr 2]
cr.Lt. sytenl(10.5ôr - 4.05r.14, I4HRAINFÂLL
F FTI tf) i¡
F Nf)

RAIN DAT E . 70270 L0to7 tze

001o
. 0020

0030
0040
00 50
o0ó0

3313
' 0090

01 00
0lt0
01 20
0l 30

3l ;3
0! óo
0170
o180' 0190

(tN.tr 90.r l4t. O20O
021 0'oz?o

PAGE OOOI
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ttf U¡{IVERSITY OF IIANITOBA COHPUTER CENTER *** DAlÊ. 8lt7l10 Ttr{Ê¡tltl6 Ptl

C PROG TO PRINT OUT RECORO¡NG R.G. DAIA FOR IdILSON CREEK OO¡O
002 0c

Dt¡rENstoN t,t32t 24t, Yl24t 0030.
c oo4o

INTEGER AI32, lOI, AA, PP OOsD
oAfA AÀt PPr Ur V | .^.t .Prr .3rr I | / 0Oó0

c ooTo
l0 Rtao (5r2cl fA(1r J!¡ J = 1r 5l' ix(1, J)r J. lr l2lr ta(!.r Jlr J 00e0

X = ór lOlr lXllr Jlr J - Ltt 241 0090
20 FORrl/\T (4X, 13, óXr 3I2r Al, l2F5"2l 01C0

ol l0'c

3C llRIIE (ó,40t 0120
40 FCRI4ÁT f TOI r T3ór 'I.IETEOROLOGICAL BRÂNCH - OEPARTI.lENT OF TRANSPORT O].30

x - CANADA. ¡ lt l¡ T4lr TRECOROING PRECIP¡TATION GUAGE - IIONTHLY RÊ. 0140
XP0RTrt / t 0150

c 0160
tlRlTE (ór50 I Allr 1l Ol70

50 F0R!.|AT I l¡ f 52¡ TRECORDING GUA6E NUT4BER . t l?t I I 0190
c otgo

WRITÈ (6,60t , o2oo
óC FIIRMÂT (T30r 'MORN¡NGrr T90r 'AFTERNOON' t lt f5t 'DATE|l 02I0

c o?2o
WR¡TE lót701 o23c,'70FORM/tTlrrSrr'l 2 3 4 5 6 7 I 9 lO lt O24O

x t2 L 2 7 4 5 6 7 I 9 l0 ll 12. 0250
\¡l I - 0260

0? 70NN=T
DO 130 I . 2t 32 0280
G0 T0 nco,8ol, NN 02e0

80 REAO (5'20) (A(l¡ Jlr J. lr 5l' (X(l¡ Jlr J'lr 12 03oo
. 0o 90 J - Lv¡ 24 ¡ ,10310

90 X( ¡, Jt 3 too. 'o32O
NN=l 0330
Go ro l2o 034'0

loo RfÂD l5'2cl lAlIr Jlr J¡' lr 5¡r (x(tr Jtr J - lr t2lr (Att''Jtr J o35o
X =.6¡ l0 lr lx(lr Jlr J - ll¡ 241 0360' tF (Allr 4l - Allr 9ll llO'le0rll0 o '-, 0370

II0NN'2
120 IF (^ll' 4l : AII - lr 4ll l40rl40rl30 ' ' O39O
l3c C0NTTNUE 0400troo*=r-r 

U)3
c 0430

D0 300 I = l¡ K 0440
N=0 o45O
xl = v 0460

c410X2ãV
X3 . v O48O
X¿¡=V ' 0490
x5.ã v 0500
Xó = V 0510

' lF (A( ¡r ll - Al Ir 6ll l50rtó0r150 0520
t5oxt=U . 0530

N . I O5.,n
160 IF (Al I' 2t - Al¡' 7ll l70rl80rl70 .1.' 0550
l7oxz=U 0560

PAGE OOOI
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*1. UNTVERSTTY OF HANITOBA CoHPUTER CÊNTÊR **+ DATEc 8/l?/?O TlHEEll¡16 Plrl

N=1
180 IF lAllr 3l - A(lr 8ll 190r200r190
L9Ox3!U

N= I
2ùO tF (AtI,4t - I + AlIr 9t - Il 2l0r2Z0r2lO
210x4-U

N= I
22O tF (A(I, 5l oEQ. AAt GO TO 240
230x5=u

N=l
?40 tF (AtL l0, .E0. PPt G0 TO 2ó0
250 xó = t,

N=1
260 CONT INUE

t{RITE f6rZ70l lA(L Jlr J = Z¡ 4lt lX(¡, Jlr J.11 241 OTlO
2?0 FORTAT t3X, 2l?, t3. 24F5.2t o72O

lF tNt 30013001280 0730
. 28O }¡RITE 16.2901 Xlr X2r X3, X4, X5, X6 O74O

?90 FOR",IAT (T3, T RG NO I, AIr T YR'r A1; ' HONTH Ir Alr I OATE ORDER O75O
X rr Alr r AM .r Alr . t¡q rt A1l 07ó0

. ]00 C0NTINUË o77O
c o78O

Z = 0" O79t)
00 3-?C N = l' 24 O8OO
Y(Nl:o" OBIO

. DO 320 I = Ir K- 0BZO
IF ( x( I r Nt - 100.1 310r320r 3lo 0830

310 CONT INUE OB4O
Y(N! = YlNt + x( t' Nt , óãió

. 320 CoNÍINUE ,1 0860
Z= ¿+Y(Nl .Og7O

330 CONT INUE c88O' WRITE lô'3401 lY(Nl' N - Lt 241¡ Z OB9O
340 FOR¡lÂf I /r lOXr 24F5ç2¡ lt I TILBI TT0TAL -r¡ Fóo2¡ ,d.l OglO

cr r=r+r -., 3;13. c o93O
. DO35oJ=I,IO I "r 0940

350 êåiiri¿E= 
ar I ' Jt 

33;3c c9?o
DO 300 J = lt 24 O9BO
x(1, Jl = x(Ir Jl 0990

3óO CoNTINUF l0oo. c loto

. ,,0 :åÄll,'?¡îlî , . ilii
Go TO 30 !.0 50

c 1060
380 CALL EXIT IOTO

ENÖ to80

PAGE OOO2
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tt. UN¡VERSITY OF I'IAÀIITOEA COHPUTER CENTER t*T

0IHENSIoN HONST t2', DATA(3I, 24r 8t r RESULTIz4T o01o
INTEGER RG(8I, YEAR, DAYI3II OO2O
DATA HONS I 3Lt 28t 3lr 30r 3l¡ 30r 31,3t,30r 3lr tO, tl f 0O3O
RGlo - 839"3 , 5440"2 Oo40
RGIS = 700"9 I 5440.2 Oo5O
RGIó = e24"8 I 5440.2. OOóO
RG30 = 241.7 I 5440.2 Oo?o
RG3l = 503.2 I 5440o? OogO' RG32 = 783"2 I 5440,?, ooeo
RG33 = 866.3 L44O|Z OloO
RG?4 = 578o8 I 5+40.2 OIIO' 0120l0 r{P It F ( ó,201 . 013020 FORHAT ('0.' T30' rt{ILsoN CRÊEK THIESSEN P0LYGON RAINFALL.T I I 1 0140
RÊ40 (5'301 FGll)r YEAR¡ HONTH, DAylll, IDATA(t, Jr ttr J - lç 241 Or50

30 FoRMAT l5X, ¡2, ôXr 3l2r lXr l2F5o2¡ ft ZOy,t L2F5.2l otóo
0l 70r{ = MoNS ( ¡aoNTH IK=2 3ì33OOsCI=lr8 o2OODO4oJ=K'N 0ZtO

P.EAD (5r301 Rc(Ilt YEÂR, HONTH, DAylJl, lDAÌAlJ¡ Lr tlr L - lr 241 OZZO.
40 CONTINUEK=! 33ii
50 coNT INUE * o25O

oogoJ.lrN o2óo

oo 6e L = r¡ 24 3;;3RESULïfLl = DATA(Jr Lr lt * RGl0 + Oara(Jr Lr zl * RGr5 + DATArJ, ozeO
XL' 3l * RGIó + 0AlAlJ' Lr 4l ¡,RG3C + DATAIJT Lr 5l * Rc3l + oATÁt. O3OO
XJ' Lr 6l * PG32 + 0ATAIJ¡ L¡ 7l * Rc33 + DÂTÂ(Jr L, It r, RG34 l,O3lO'60 coNTl\uE o32O

lrRIlf: (6r701 YEAR' MONTHT DAY(Jlr (RESULT(Ltr L. tr 241 , 3l?3
?0 Foiìf1ÂT (Tl, 14, ¡3, l3r ?4F5"2t o35CwnlTF (7,8C1 YFARr MONfH¡ OAV(Jl, (RFSULI(Llr L-. lr lZlr yEARr O16t)

XMC^ITH' OAY(JI ' 
(RESULilLlr L = 13r 241 " O37O

80 FoRtlAf lTlr rltCrr 2Xr rAVGrr óX¡ !l!, .Arr 12F5.2r. l¡ II¡ rllc.r.:2X O3BoXr 'ÂVGr r óXr 3I2r 'P. o l2F5.2l '0390
9C CUNIINUE O4O0

l.lRITE tó,1001 o4to
lo0 FLìRr1af (rI.' 04?o

G0 T0 lo o43O
Il0 cÄLL ÉXIT o44O

END O45O

DATE. 8llll70 T¡HE.it¡l? pr,l PA6E 0001
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Itt UNIVERSITY OF MANITOBA COHPUTER CÊNIER ***

C PROGRAH TO CÀLCULATE I{IER FLO}IS FROH ELEVATIONS OO1O

c oo20
0TMENSIoN Txlz5l r TY(251 t ELEV( 20t 0030
INTEGER YR¡ MONr OÂYr TIHEr 0lSCHGlZOt oC'40

00 50COUNT - I'
REAO l5,lol N 0060

lo FoRMAf (I5l ooTo
qEAD (5'201 (TXlIlr TY(Ilr I = lr Nl 0080

20 FCRM^Í l2FL0"2l 0c90
t otoo

30 HRITÊ ( 6,401 0l:.0
40 F0RÈ4ÂT ¡r.1r, f40r rELEVAÍ.IONSr, T8O, .OISCHARGÉSr t' I I I Ol2O
5oREÂD(5rl,o'YR'il0N'0ÄY'TI|{ã'lELEv(ll;!l1'12¡
60 FORqÀT ( l3Xr 3I2r 41, 12F5.21 . 0140

D0 ZO I = lr 12 0!50
ELEV(tl = ELEV(tt + llOC.O 0160
CALL TAi]PAR(ELEV( I I¡ FLOIIT TX' TY' N} OITO
ELEVilt = EtFV(Il - 1170.0 olBc,
DLSCHG(!| = FLOll * 100.0 +.005 0Ì90

?o coNt INUr o2'JO
wKITS (6r801 YR' HON' DAYr TIMEr (ELEV(Il' I ..lr 12lr (DISCHG(Ilr 0210

. xI = I. tzl 07.20
80 FIIRYÂT ( lXr 3l2r Al¡ l2F5"2r 2Xr l2l5l 0230' '¡RITF (7r9,ll YRr MONr OAYr TIMEr (DISCHG{It 

' t . !r 12l O?4O
9C FORqaT (13Xr 3l2r Alr l2l5l O25O

co¡J¡tl = couNf + 10 02óo
IF (COUI'¡T - 5ll 5011001100 O27O

100 couNT = t. . 0290
GO TO 30 _ 0290

i ' .o3oo110 CÁLL IXIT
E Nf) 0 310
SUBR0UÍINE TABPAR(XXT Yr TXr fYr Nl 0010

C REVI SCO PROGRAM OO2O

C SUBROIJTIf'IE INIERPOLATES BY HEANS OF A HOVING PARABOLA' REF'ER TO HY .OO30

c FoR E\CINEFFS cc40
C XX IS TIIE PÇINT ON THE X OR Y AXIS FOR !.¡HJCH ,ÂN.,I}¡TERPOLAÍ ION ON T OOSO

C x AxlS IS RÊQUIßEt¡r Y ¡S THAT INTERP0LATÉD VALUED IHAT CORÊESP0tlDS 00ô0
C TX IS TI"IF TASLË VALUE CORRËSÞONDINô 10 IHE SAM€ IX9S AS XX' 

^LSO 
1 ,OO7O

c s Txrs Ltusf 8E EouALLy spÀcËD 0N THÊ ax¡s, ly aRE THE CoRRESPoNoIN 0080
C FOR TX.ST N IS TH€ NUMEER OF PAIRED TABLE VALUE POINTS - OO9O

tll.'rENsloN Tx(Nl , f Yl Nr 0100
0H0X = xx

C xX lS SIIIRFO ßECÂUSE lT l',l0ULO BÊ DESÏROYÉD aND TRANSF0RMÊD LATER 0120
lo IF ((( - r'x(zll f (x - TX(N - tllt 70'40'20 0130

C IOO? FINOS OUT IF fHE POIN'T IS ¡N THE INTËRPÙLATION INTERVAL OI4O
20 l.,lRITE (ó1301 Xr Tx(Zlr TXIN - ll ' 0150
30 F0iì¡4AT {T2, rp0lNT X=rr Ê?C"5r rIS oUTSI0E THE INTERP0LêT¡0N RANGE .0160

[r¡ Ft2"2r F12.2, .FND POINTSÙI ol7Ô
RETURN OIEO

40 lF (X - Txt?ll 5Ð¡6O¡5Q 0190
.50 Y = TYíN - lt 0200

Í{ÊT(,FN 0?10
60Y,fY(?t o22O

RÉ rURÀl - 02 JO

?o cgNl INUE c24o
HrN-l . 0250

OATE= 8lL7 170 fltlE.ll:¡ó Pr'l

I
I
t
¡
I
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*+r uNtvERstrY oF f'lANtroBA cof*IPUTER CENTER *** ' oarEo gl|Tllo TtllE.lt:tó pr.{ pAGE ooo2

o Do80Io3¡H O2ó0tF t(x - Txlt - Iil + (x - Txltltt 100,90180 ozlo
- 80 C0NTINUE OZSOC X IS LOCÄTEO IN THE TNTERTOR INTERVAL OR ¡F IT IS A POTNI EOUAL TO O29O. 90 V = lY(ll O3OoRFTUR¡¡ .. o3toI00X=(x-Tx(I-tlt/tTxtlt-Tx(I-lD+l.O i 03zovot = 3. ¡, Tyl¡ - ll - 3. * Ty(It + fvll + ll o33Ov= 2. r.TylI -21 -y01- (4. *TyfI - 2l- 2"5+ vol-2" *Tytt o34ox-lt + 0"5* Tyt¡tr,r,x + t2.,5 +Tyll _2t_ 2. * yol -Tytt_ 1t 0350X+0o5* TY(l)l {¡ X¡ù*2- (0,5+ Tv(l-Zl -.5,* yoll *X{.*3 O3óO

R ETI,, RN 0?70END O38O
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üTTLSON CREEK WETR PLOT PROGRAM

The following program plots with the aid of the
calcomp Plotter, the recorded weir gauge h'ieght. The data
is punched according t.o the .A,nalogue computer readings taken
from a corrected weir strip chart. This.prograrn i's plotted
as to the same scale as that of the original graph.. This ís
to allow for direct comparison of ,results for a-visual check
of the plotted graph.

206
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FORTRÂ N IV G LEVEL 18

c--------pLol oF THF HrEe GAUG| HFIGHÍ 0010
C.---.---CIIÀÍ\.IGES TO BE I'IADE IN DIMÊNSICiI STAIEHENT OO2O

c--------r't rHE No, 0F f:AT^ CaRDS------ 0030
C--------l t ELEV^T({IIZ} ----- 0040
c--------2 t PLEVFL (¡'r+12I
C--------?, YFÂq(l'll ---------- 0060
c--------41 l.lflNTHl M t -------- oo?o
C--------5 l f'¡\Y ( 11 l ---------b OO80

c 00e0
C--------THE FtRSr CARD ¡N THE DÀT,l SHOIJLD HAVE THE VALUE 0F Àlô 0100
. Ol',iFr.lsI0\ IBUF(I0OOl, ELFVÂTlaer !2lr PLELFV(80Olr YEAR(99,r HoNTH 0ll0

X(c9l r DAY(oc I r ToNS 17, t¿ I 0120
I¡ITTG::R YEÀR' DAV' AI1PI,l '. OI3O
F¡TA I.IONS / IJANI]ÂPY FFBPUARY T¡APCH APRIL HÂY OI4O

X JI'NE JI.'LY AUGUST SEPTE"{BER, OCTOEER OI5O
x NovËr.tBñR oECtqßFR . | 0ló0

0001

0002
000 3

0004
0005
c006
0007

o00 I
0009
001 0

001 t

o0l2
ool l
oll 4
o0'l 5
00ió
0017
o0l I
00t9
0020
0õ? I
00? 2
002?
o024
002 5
o0 2ó
00;t 7
0e2B
002 a
00? 0
00 ll
003¿
0 01?
o1? 4
0034
00?ó
0037
003 I
o0?9
o040

HÄ IN

0rl tFYO3St St ZF WFN" 
3

IO CALL PLNTS(IBUF' IOOC' :

$ûr'i = 0
PFÂD 2OI M

P''. I f,lT ?0 r l{
M I S Trrç ÀrUf.l8ER 0F 0ATA CARoS I 

' 
E. N0. 0F 0ÄYS*2

20 FORX¡T (til
00 3c) I = I, H

PFAD 40' YFÂR(Itr H0NTH(llt OAY(Ilt ÀilPHr IFLÉVAT(Ir Klr

rcxlprNT ô0r yEAR(rr, HnNTH(Il, DAy(ltr Aupnr (ELEvar(tr Klr
xl?l

40 FCRMAT ( 13X, 3I2, Â! , 1285" 2l
CÂLL. PLCT(C"0r - 2"Ot - Vl
cllLL ÞLoTl0,0r 3"r - 31
CÀLL PLrlr lO' r - 2'25¡ ' 7l
c/\LL .PL0T(O.0, l0"t 2t
YTLFV = ll7?.50
Ci\LL oLOT(0.r O'r 3l

. DO 50 I = lr l0
YaXtS = I - I
YfLEv=YELEV+0.50
CÁLL llrJ'tate( - lo ¡ YAXIST .14r YELEVT 0.r 2l " 

--
C¡LL SYïßtlL(0n0r 999,r r14r l3r 90nt - ll

DÂTE ¡ ?0222 t6t28t47

50 ccrtT I ittJE

C¡1..1 aLnT (0' 
' O" t 3l

CÂLL SY^'1811( 3' ' ! 0, ¡ o28t 12Hr¡¿lLSOt'l
cÂtL sy!r'llL(2"40, 9.r .28r lTHI{ElR
YFÞ = Yçdq(ll + l9oo
C¡Ll- ÀlUr3îR(¿'r'8.r '35¡ YERr 0.r -
CÂLL ÞL0T{O,r 0"r 3l
X|IAX = l.t t 12' / l0'
c^t L Fl.rllxilAXr 0oDr Pl .,

CÄLL PL01(o.r 0"r 3l
tl =0
J=0
nt)'q0 I = I' t
DO80K=1r12
J=J +1.
pt.FLFv(Jl = 1!OO"00.+ ELEVÂT(lr Kl
ELV¡\TÀr ¡ (pLFLEV(Jl - t173,00¡ * 20

PAGE OOOl

50

01 70
018 0
019 0

'' 0200
0210
c220
o270

K - lr 12. 0240
0250

K - 1r 0260
. 0'270- o28o

,. 02c0
0300

.; '03t0
: O3,ZO

0330' 0340
... 0350 t

037 o
. 0380
' i' "r. 0 390

0400
. 04lo

04? 0
. 0430

' 0440
0450
0460
047 0

,, 0480
' 04öÕ

o5 00
05t 0
0520
0530
0 540
0550

. 05ó0

CFFEKT 0.r l2l '
GAUGE HEIGHTT 0.r l7l
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N)
O
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FORTRÂN IV G LEVEL

o04 I
oo42
0C/,3
ao44
004 5
0 c4ó
0 047
004 I
0oÀ9
0050
00 5l
0ci 2
0051
0054
0055
005á
0(lc7
00s I
0c59
00Á.0
006 I
o0ó 2
0061

I8

XK=J
XK=XKl10"0

?O CÁLL PLOT(XKt ELVATNT 2l
80 citt¡TIr!uq
90 CÂLL PLOT(0"0r - 0.25r - 3l

Oe 120 K .lr J
L=R124
î,r 12¿. r. L 'tlF. Kl G0 TO 120
XAXIS=2,¿*L
tt = K / 12
t F ( Míìr¡ o EO" MottlrH( LL l I S0 T0 , 00
HON = Mnr¡TH(LLt
CALL SY\.t301(X^XtSr 7" I "21' H0NSllr llCNlr 0.r 12l
CItLL PLOT(0'r O"r 3l

100 ll = tl + ?
X0AY = fìAY(N!

llo cÂLL ¡¡r,|¡1BGplXl\XISi 0.0r "2lr XDAYr 0.r - 1l
cÂLL pLlT(X¡\XISr O"25t 3l
c¡LL PLJT(X/\XlS, 10.,25r 2l

120 c3f¡TIr'.lljF
I 3O c^LL PLof(j" I 0"or 9991
T 40 STDP

END

HÂ¡N DATE ¡ ?0222 L6128147

a

¡
I

o 5?0
0580
0590
0600.0ót0
062 0. 0ó30. 0ó40
065 0
0 660
0670
0680
0690
0700
07t0
07?0
0730
07 40
0750
0760
0770

. o780
0?90
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28

ó5 I ¡ 473. 807?. 8073. 8073" Íì073" 8073. I 073. 80?3. S073" 8073. 7973" 7973. 79
ó5 9 te7a"79't2,7913"1e11.797V,,1911.7813.1811.1817.'t77?,.7177"1713,17
65 q 2473" 1717"i6r1.,77736 7ó73.''1671¡1617,1673. ?5?3c 7573.151r"7513.75
A5 c 2p73. 1573 . 1571, 7513.757? .751 \.151?,1 577.7573. 7513.75f 7.7571.V5
r.'5 9 3¡173"117i,7113'7173"1573,1573"751a.157 l"-7577.75Ìr.7511"1r7r.75
ó 5 c 3 Þ73., 7 57 3, 7 r13, 7 57 7 

" 
1 57 7 " 1 57 7. 1 57 3 " 

7 57 3 " 7 57 3 " 7 5'î 1. 7 571. 7 57 t " 7 6
ó5 9 4Â73" ? C13. a!r71" 9073.9473. 9974,0114.O .a74.L371.L871.2474'2914.76

' ó5 9 4P14,JL714 4974'5C'74"627¿ (ç74'7574"1914"7.e74,'1514"5814"6574'62
t:5 9 5î,,74"1 .a74-5574"5¿.74"137L.,5074.177¿."4574,4471.1?7¿r"4174"4074.39
ó5 9 cp74" î9 ?¿.3974., 3c?4" ?97¿.3 i7r,.3 976.38?4.3874"3711.1174"1774.77
65 o 6.174., ?.774,7t,r4,3674"1514,.3574"a474.7474"147t "1114. t274"7174.30
t,5 9 (ø74.3074,.7971"7874.,2871,2114,2714.2774.2674.257\.2574"2\14.,25
ó 5 9 1 

^7 
1" ?.17 4. 2 17 4,, 2 37 4" 217 4. 217 1, 227 4 " ? 21 4, 227 1 " 2 t 7 4 

" 217 4. 21 1 4 
" 21

ó5 9 7P11"?otq'7ttf4,,2074'?074"?014'19?4"197¿r.1974o1974"1874,1874"18
65 9 ß174. 197¿+., 1874,',:174,L77a^ 1774"1774.L111.1ó74.167¿,.1674.1ó74.16
ó 5 9 Bo7 L" l 57 4 t !5T4 t t-57 q 

" 1 57 4 . 111 4, 1 41 4o 1 47 4. 14? L., 1 47 4. t77 1"1 1?4. 1 3
55 9 9^74,1-a7^-1274"1274"',!274^l?14,I 1?4.1174. 1174. 1o?4"1074"10.74. 1.1
61 9 .a271"1174, 1.174,'L174.1274., 127¿..1271"1274"1271"1271.137/'.1374"13
65 9t0rì74.1}'t4..\374"!+tr.',¡471 r41+,1474.1474.1571.157+.1574.1571"15
(,5 910P7¿"1t,71,14a4.,1174.1-17L.,I374"t374"1114"1374"17'7+.7374.t?74"!2

. 65 911474"t271,1?74,,1.27q"11"¿.,1t74.,1174.t17¿.117a.1074"I074,,r074,10
é5 91 1 P7 4. t 074, 1 074. ! 074.. : 074 : lC7r¡ 1 074. 1 1 74. 1 074" t 0?4. t0 74" t074. 1 0

. 65 912A?4. I 074. 1074" I 074"1 O74" 1074. t 074 0l07 4. 10740 1074. 1074. 1074" I 0
65 9l?Þ74,,1C?4.'! O7/r.'1C74.1C74.'0ç?4"0974.097¿.0974.08?/'.0874.0.874"08
55 ol¡474"0171,077tt.O774"0774'0774.0774.0ó74"0671"0ó?4.0ó7/r.0574.05
65 91?o14,OÍ74.0i74.0474"047¿..0474.0¿.74"0ç14.O+74"0474.04'14.0474.04
65 914¡\74"04?rr 0474,O414.,Ott14"0+74"04ì,4,,0474.04?4.0474.C4?4,,0474,04
ó5 cl4Þ74"0474. Otç74, 0474'O171,O474iO414. O+74. 0474"O174.0474"O474.04
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APPENDÏX

lVilson Creek Watershed

Simulation Results



In this appendix there

from the model program. This is
obtained by taking the averâge of
and taking the average of the two

STMULATION RESULTS

1. Optimization

2. Optímization

3. Optimization

4. -Storm 66-8-1,

5. Storm 66¿B-1,

6. Stogm 66-8-1,

7. Storm 65-9-2,

8. Storm 65-9-2,

9. Storm 65-9-1,

10. Storm 65-9-L,

11. Storm 65-9-1,

are the optimized output

followed by the results

thê three optimízed. storms

best'fitr hydrographs.

2L2

of Storm 66-8-1, Au9.
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of Storm 65-9-2, Sept.
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coefficients are mean

coefficients from 2

coefficients are mean

coefficients are mean

coefficients from I
coefficíents are mean

coefficients are mean

Order of Results

5
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. I{ILSON CREEK IIATERSHËD

S I MULATI ON PROGRÀH

, THIS PRO6RAH .YÂKES U5E OF L INEAR RESEV9IRS
PLACED CNE AECVE THE OTHERi AI'¡C FLOOD ROUTING TECHN¡QUES
¡N OROER TO SIÈ,IULATE TIIE HYCRCGRAPHô

¡ÀI ÂDOIItONT CËLL5I5¡MILAR I{ITH RFSPECT TO COEFF¡C¡ENTS
A¡.iD PESÉVUI RS ÂFE PLACED SII)E BY SIDE IN OROER

. TO FURT'1ER MODI FY THE HYDÍ{CGF.ÂPHE

II'I THIS RUN TH5!IE HËRF T CELLS USEO, ANO
THE S Iq'JL/lT IO\ YEÀf{ OF I9ó5SIARTING OI.I SE PT 2Iq

' THE FOLLC|.IING IIERE THÊ INIT¡AL CONO¡T¡ONs USED

ICEPT = 0.0 PERCoL= 0"0 KS= 171"
lCÀc.c Q. o5 KP= ó" GRDRES= 0" 0
F t EL0= 8.00 PSíìCÀP= 8.80 BASE= O,

. FCÁ9= 9"00 DPEC.C= 0.0 KB= 2000.
. CPAN= C" 80 KDp= 3 3, I I LOSS= O" O

DIRÉCT= 0"0 SS" 0.0 KL= 500,00
Klì = 5ô" 04 SPR I NG= 0,0
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SFPÍ 4 24 65 O.3['OJ9I -------:---. t Q

sfpf 5:l 65 1l"3a5l)4q Q $

SEPT 5 265 0.410467 a t
sEPr 5 765 Q,,42J;44 , a 3

S;PI 5 465 1"4)i5!,1 a l-
Stpr 5 7 65 O" 44(;5t') 4---------.-- Q I
SEpT 5 6 65 0.4ió4J0 *----------- Q 3 I 'r
sEpI 5 765 0,466511*----------- a ¡ '
sÊPf 5 s ó5 0"476249 +----------- Q 3

:È;l i ,: :i ii:r:;t ï:::::::::::::::::::::- o,o '
sFpT 5 l1 ó5 0.5f)l??2 È----------- Qt
sFpT 5 12 55 0-512777 *----------- Q

stpT 5 t3 65 0.'t2rl54 +----------- Q3
SLPT 5 14 ó5 .{)"5.Ì1699 .----------- Q¡

' S€PT 5 15 ó5 o;537óLZ *----------- Q.t
s[.pT 5 1ó ó5 0"547594 +-----------;------ e
stPf 5 l, 6Þ Q,tttt44 +----------- O

o.0100
54.4CFS

0.0200
1080 ScFs

0.0300
I ó3CFS

': *++***üt**+*s**ÈFûÀtÈÙ4f+ oo25
-++ *44++tr**4 d* þ 4 * r þ ! +þ o e7- 2

0.0400
'2l8CFS

* o"cl
. r**** oo 05

*** 0o 0J
't'l *+*û**** 0.10

+**r***f4+++ 0., I2
*û**++tet'à* oâ l¿

*+**tsr+*.**+f** 0"15

't+f ++**+++t*l*+*t* 0o 1E
,*+i*ù++!*$+ 0¡l I

*ss4s+fË¡ (r,(i9
*{+Ár{r*+i{f, C.)z

**¡r4*i+Þ+åÂ++ 0.I3
tl++4+trtÊ l.).10

*r¿r{*r* 0òc8
*++tÌ+ù* 0ôc9
*t4ùt++ oroTj *ü*+** 0ó0ó

**++* oÈ c5; o_.1 
B:Bl

¡ó
¡Þ
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HR

SEPT 5
l8 0.0 0"02ôó 0.001r 0"0c11
l9 0"0 o.a?62 o"0004 c.0?04
20 0"C 0"0?/rù 0'0CC1 0,.0001
z'^ J"0 c,cz62 0.r-')ic c"orJc0
22 O. C O.C¿60 o.O'iO0 C,CCOO
z3 0,!J a"c262 0., obco o. c00o
Z1' O,C 0"02Â1 C.Cù()0 O.O90O' 4")7 o" 02öd O, I 3 70 0"L52?
sEpl ó
I o"o c.o¿60 o"t')oc o"oooo
2 0,0 .t"o26D 0,0Jc0 0,0c00
3 0.o 0.02ô0 0.,0c0c 0"0000
4 0.c 0"0?6? 0,')lto 0"ccc0
5 0"c c"026c 0. ltriù o.Lì0c0
6 C"C 0,0260 0"0'100 0"riîC0
7 0"c 0.c25c 0.0,1,)o c"0c00
I c"c Lr.026rì C,0000 0"o000
9 0,o 0.0258 0,0c01 0,oficl

l0 0.0 o;0214 1"0,104 0,rJo04
lì 0.0 0.c241 0.0.ùIl 0,0011
l2 C.c 0"0?2I 0",Jr)22 u"ù022
I 3 0.0 0. 0 r t5 0" 0ù36 o, oc36
I4' 0^0 (ròr.ì140 C"Q1:45 C"0r)/r5
l5 C"C 0.1r0'?5 0'0û45 C"C045
16 C.1 o.^ñ5q 0,^035 0.OCl6
l7 O: (r L\"0C ì 7 O-t)'t2-? O "()0? 2
18 0.0 0"r)02b o,'),J11 0.0')ll
l9 o"o o.oc?7. o"0cc4 o"oo04
?0 c.0 0.0421 0.o)ot 0"0cQ1
2l o.0 c. co?0 0, otol 0" 00c0
?Z n.0 1,0,.\?J C,lrtq C,1oúC
z1 0" 0 0.4ìc¿ I 0,0t00 0"c'.1c0
24 0.0 0,0¡¿ ) c" 1,ì0c oc 0()0ü

4,37 û.OOzX O"2Il0 0.1?62.sEeT 7
I 0"0 0.oo20 0.00c0 0"0000
2 C"O 0"0C¿) 0,01r)iJ 0,,r1?CC
3 Q" 0 A"O]2O C,,)r)00 c" 0100
4 0"0 0,0C20 9,0'Jo0 0"0?00
5 ù"0 C.OO?,) O.JJ0o O.OOCU
6 0. c e. cc 2 0 0" 0000 0. 0000
7 C.O O.0J20 0.010C 0,C000
I C.0 0"0018 0.D0?1 c"0,J0t
9 O. O O. ¡ol .? O. ùr)tl¿' O- OaOl,

l0 0"0 . o.o 0.00?0 0,0012
l¡ O,A 0.0 O,rr,)51 0,,0
l¿ 0.0 0.1 0.0ti)4 0.0
¡1 O.lr ô.O ô.¡lA/¡ C.rì
l4 l)"o rl"Õ O.,c?tJ û.,/)
,.5 0.c c"o 0,02t1 0"0
1.ó ù,O \).0 0"()1,á(r o"o
l7 0,0 0.0 0"0[,)4 0.0
l8 0"0 0.0 0.ôr)51 (t.o
i 9 r). O (r, ü u. rld,lu u, r)

HTLSON CREEK WATERSHEO CALCULÂTED OUÍPUT

OAÎE SEPT CELL NO ! OF I CELLS

RA¡N ¡CEPf EVAPOT EVAP FIELD €XCESS OIRECÎ PERCOL DPERC

8. 8?75 0.0
8" 8231 0.0
8^8t95 0"0
8"8!.64 0"O
8.9t 39 0" 0
8"9117 0.0
8"8093 0.0
c. Bo98

8" 8083 0.0
8" 8C70 0.0
B" B(r59 0.0
8,,e050 0"0
8".ÊC42 0,0
8"6035 0.0
8.8Ê.10. 0.0'8.8ur25 O"0
8" 302 I 0.0
8" 8Ct 8 0"0
B.8al5 0.0
8.rJCl3 0eO
B.8oI I 0.O
8,8009 0.0
8"ßC07 0.0
8" A0(!6 0.0
g, rjcc5 0.0
8" 8(lLr4 0" O

8. 8(:ù4 0" 0
8.8COl 0.O
8. e0Q3 0.0
30 rì(:c 2 o, o '
8" 8C02 0.0
B" IC01 0.0
O. BC'J I

8" frcol 0" o
8. ACLII 0.0
8" 8C0l 0.0
8" 8C0t 0.0
8. rÌ001 0.0
8" Ê('O0 0.o
a, B0ú0 0. 0
8.8C'00 0" 0
q. &0('o o. o.
8" 7e98 0" 0
8" 7f'rJ9 0.0
8. 7e7l 0" 0
4.70i8 0.0
tì" 71191 0.0
8" T¿4f 0"O
d" ¡7?3 0.o
8" 776ó 0.0
B. 7748 0.0
ð.lt!\) ()-{)

o.0 0"004? 0.0399 t"t524 0,00ô7 1.4051 0"000? 0.0028 0.0
0.0 0"0040 0.0387 1.3108 0"00ô5 L,44oq 0"0007 0"c029 0.D
c.0 0"0033 0"03?5 1.2700 0"00ó2 L.4757 0.0007 0"0030 c.0
0.0 0"cc¿8 0.c363 l"z3cc o.0c60 1.5084 0"c008 0"c030 0"o
0.0 o"cc24 o.0352 l" 1910 0"n158 1"54',J4 c).C108 C"0C3t O.O
0.0 0.00?c 0.034? 1.!529 0"0056. 1,571t 0"ooc8 0"c0ll c"0
o.0 0,0017 0.03¿9 l.lt53 0"0c53 t"ó006 0ôr-ì038 00Ð0?2 c.0
c.2991 0.2831 1,.ó00ó O"0153 0"0óll 0.0069-0.0c00

0.0 0.c0!,4 0.0319
0.0 0.c112 0"c308
0.o 0"1ù10 0"ú298
c.0 0"0003 0.02ù9
0.0 0"0cc7 0"c279
0" 0 0.0c06 0" c'?70
0.0 c.0c05 c"c¿61
0.0 0.0004 0.0252
0.0 0.0004 0. c244
0.0 0.0003 0"ç7J6
0. 0 0" 0003 0" 022 I
0.0 0,0cr'2 0,0?2r
o.c o.ocoz o"û213
0. 0 0" Cç,aZ 0¡ C2 0 6
'0,0 0,0îo1 0.1200
c. o 0,c.rç,1 0.e193
o.0 0.o001 ct. ct 87
0.0 0"cccI 0.ct8I
0.0 0,0col 0.01?5
0.0 0, o00l 0. 0l 69
0.0 0.0100 0.o163
0.0 0,0c00 0.0I5rJ
0.0 0"o00c 0.0r53
0.0 C'.0000 0"01 48
0.2991

SS SPRING GRDRES BASE

1"07e7 0"c05t t"ó2ç0 0.c008 0"0033 0.0
to0(4ó o,0049 t"6562 0. coc8 0.0c33 0" 0
l.oto6 0,o047 l.ó924 0.rJc08 c"o034 0.0
0"9775 0,0C¿5 1"7^75 0"00t9 0.C0-?4 C.0
0;9455 0.0043 1.7?t5 C.0CCC 0,C0ì5 C"0
0"911.4 C"irQ12 I"754t' 0.1Cù9 0'(:0?5 0.0
o;8844 0"C,()40 L'.zZOS O.0CC9 o.CO3ó O.O
D"g5r2 0" 0038 1.79'lo o" ooog o, oo36 o. o
008271 0ô0037 t"8183 0"00c9 0"0c3ó.0"0
0"7998 0"0015 1.8177 0."00c9 0"0017 0.0
o.7735 0,0033 1"8561 0"00l.9 0,,0017 c"0
0.7480 0.0c32 I.8741 0.0r.)0? 0,0037 0.0
o-72)3 O"Clì3l 1.S9lt O"O00A O"C033').0
C.ó995 0'002e 1"907/r 0"C'C10 0"4038 C.0
0;67c,5 0.0028 1.')229 0.00IC C,0u3ÉJ 0.0
0"651,'1 c"C02rì 1,.93?7 0" CCIô 0"C0'ì9 ll.0
o,ó128 0"'J025 :1"9518 0"0c1ù 0"c039 o.0
O.6l?C O'0o?,r 1.9653 0"(-1OlO O.OO39 O.O
0.5920 0"c023 ¡"9781 0.0Ct0 0,0040 c.0
O.5726 0.,0022 1"9904 0oOCtlD 0'CO1'0 O.0
0.5539 0" 002 I 2.0020 0. cct0 0,0c40 ú.0
cr5359 0,00?0. 2,ct31 Q,Dú\.Q 1-CO1'0 0.O

..0"5ì84 0,0019 2"0236 0"ù0I0 c"c040 0.0
0"50r6 0"c0t8 _.2"o136 0.30r0 0"1041 0.0

Q"36?8 2"O716 0"()375 0,r5ol C.00ó9 0.0000

LOSS EÏ

O.0 0.0CrO0 O.0143 0.¿1854 0"0017
c.0 0"0000 c.nl39 0"469? o"00ìó
0.0 0"0?C'0 0.01.¡4 O.4545 0.OOt5
c.0 0.0!c0 0"0130 0"41e9 0"00t4
c.o 0"0úoo o" o12ó o"4259 0, c0¡ ¡
0.0 0"0000 0.0122 0..4tzt 0"c012
o.0 o"L.coo 0.0irs 0"J990 0,0c12

,0.0 0"000c o,art4 0.3863.0Jc0t1
e.o o-o(ro0 o.()l lo o-17/.(t ().,oolo
0.0 0"o c"0t0? 0.3å¿l 0"ooo9
ú.0 0"u (,'.ü104 O'35U7 0.00C9
0.0 0a0 0"0ì00 0"1197 0.c008
0.0 0.0 0. no97 0.'ì200 n,.0018
0.0 0.C' 0"(094 O"ittr? G"0('(r7
c.0 o. o c. c09t - b" ¡cee c. ccÐó
o.0 o.o 0"ooB8 0.2'192 0.u'JLìó
0.0 0.t 0.L086 0.29v0 0"0005
O. O 0,, 0 0. ('0ù 3 0. 2Al t 0., O0u5
(r-() o,(ì ll-(:r,tlrr tt- / I ¿,. il. ril,r,4

?rC41C 0"0G10 0"0041 4.0
?"Q52D 0'0Cr0 0"0O¿rl 0.0
2"Ð605 0.C010 c"0041 0.0
2.0685 0"0010 0.0041 0.0
?. o76 I O, O0l0 0 ,00r.2 0.0
?"ott77 0"cc10 0"ao4?. o.o
2"09C1 0"C010 0.c042 0.0
2.0964 0.C'Ll0 0"0o42 0.0
2.t.o24 0,.ôol I o.îo4? o-o
2.le8J 0"0crl o"oa42 0.0005
2. ll.3¿ l;.001I 0ot:OiZ 0.qC,t¿
2.t I8l 0.00tt o.co42 0.0025
?.1?)7 t't,,0o11'1"4()42 

^.Oõr,(rZ,,l ¿61 ôr ôC I I r). rr(,4 f (¡. O,.)50
2.1?r)s 0"0cì11 0,cu43 0,e050
z.l)45 0.r'0¡t o.oc\4, tJ'.oc,+t¡
2.!?,79 0.0Cll 0" cr)43 0.0c25
2,l4tt\ 0.ô0ll 0"0047 o"oúrz
l.- I /.1A l, lr¡rl t ¡l- ar¡¡/. a ¡ - r¡rrl¡h

¡\)
û¡
\¡



o sEpT 5 t8 ó5
sËPï 5 t9 55
SEPI 

' 
20 65

sÊ2I 5 2t 65
saPI 5 2?_ 65
s:2f 5 Zl 65
SEPT 5 24 65
sÊPT ,6 1'65
SÊPT 6 2 6'
SEPT 6 3 ó5
SEPT 6 4 65
SEPT ô 5 ó5
stPf 6 5 65
SFPT t> 7 65
sEpT 6 I O5
SFÞT tt 9 65
scPÍ 6 t0 ó5
stPT 6 Il ó5
sEøf 6 \? 65
sÊer 6 13 65
sFPl 6 t4 ó5
sípr 6 l5 65
sEpr 6 1ó ó5
SEpT ó 17 65
sÉÞt 6 lô 65
5ípT 6 lç ó5
sSpr 6 z0 ó5
sEPT 6 2t 65
sEPl.6 22 65
sEPT 6 21 65
sr:pT 6 24 65
stPr 7 - I 65
sEPT 7 .? 65
sEpl 7 ) 65
SEPT 7 1 65
55pt 7 5 65
sÊPI 7 6 65
sEpI 7 7 65
sFPf 7 I 65
sLPf ? e ó.5
s.EPÌ 7 t0 65
5IPT ? t!. 65
slPf I t2 h5
sÊpf 7 t3 6t
sÉpr 7 t4 65
sFpr 7 tt 65
SÊPT 7 I6 ó5
sEpT 7 17 65
srpf 7 lA 65
SLPl 7 I9 ô5

0.0000
0 cFs

C. 5607 61 *<---------------
0, 567965 +
o " 57 41 43 *------------,--
0" 53I 704 *---------------
c" 58825t +--------------
co 5945?6 {-------------
c. 5cù7 36 t*-------------
0,, 6ù56S1 ++-t----------
0., 6L 24 35' *â------È-----
c. 6l 9cc3 * r-----------
0., ó23191 *$-----------
0" ô?8áù4 *ñ----------
0" 61354¿j t+--------r-
t),6j¿5?7 Êt--------- Q3
)" 64)¿q7 f+--------- Q

0" ó47d1 3 *4--------- Q'
o,65)_21C *ç-------- I

0.0 100
54" 4CFS

TQ
ßQ
IQ

0. å56stz f+--------
0" 66ìá35 -+-------

60
$Q
3Q

$o
'Qr0

3Q
IQ
tQ

TQ

0.0200
röa. scrs

Qi
0t

1.7?21 l0 qa--
0.7¿4110 \\f --
0"715)ó5 Y¡+-- QT
0,1;7)19 ù$-- 0
0.129152 14- 0
0"7315C9 +*- 0
c"?33?ù8 *Ê- 0
0" ¡34J54 *+- 0 .

0.71t'448 ++- Q

0.737?9t +*- 0
c- li9+¿5 ++- o

0.0300
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Q3
0$

0.0400
zlScFS
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Þ
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HR

SEPT 1
20 0,0 0.o
27 0.0 o"o
2Z 0,0 c"0
z) 0.,0 0.0
24 C"0 0"0'4,37 0.0
SEPT I
I 0.0 o.c
2 0.c c.o
3 0.0 0.0
4 0.o .0.05 0.0 0.0
6 0,0 0"0
7.0.0 0.0
e 0"0 0.0
9 0"0 0"0

10 0"0 0.0
lt 0"0 0.0
l¿ o,o c"o
I 3 C.0 0.0
14 0"t c"0
15 0"0 0"0
16 0.c 0.0
t? c"0 0.0
l8 0,0 0.0
l9 0,0 0.0
?o c,0 0.0
?l o.0 0"0
22 0, 0 0.0
21 0,0 0.0
21 0" o 0,0

4.37 Ct"0
SEPT 9
1 0.0 0.o
2 0"0 0.0
3 0"0 c.0.
4 î"C 1.0
5 0,0 0.0
6 C,C 0.0
? 0.c ú.0
I 0.c 0.0
I O"C o,0

l0 D"O 0"C
It 0"c 0.0
l2 0.cì o.o
13 0.0.0,0
14 0.0 0.0
15 0.0 0.0
1ó 0.0 1^O
¡7 0.o o-0
18 '1.0 0.0
19 t"O O"i)
20 0.0 0. o
21 0.ñ o-o

RA¡N ICEPT EVAPOT ÊVAP FTELO EXCESS DTRECT PERCOL DPERC

I.IILSOI{ CREEK HAfERSHED CALCULATED OUTPUI

OATE SEPT CELL NO I OF I CELLS

0"0005 0.o 8"7736 o"O
0.01')t 0.0 8"7735 C.O
c, cccO 0,0 8"t735 o"o
0"0cì00 0.0 8.7735 o"O
.0.0cc0 0.0 8"7735 o. o
4.1210 C"1782 0" 7735

0o0cc0 0.0 8"77V' .0" O
o. oJcü cr .0 8"7 7 35 .0. O
0"0001 0.0 8"77i5 o.o
0.0000 0.0 8.7735 o.o
0.0t10 0.0 8,7735 0.0
0,0100 0,0 8"771' C.O
0.000Ð c,"0 8"77)5 o"oC,oof! q"g 8"17't, 0.0
0,.0.1ù4 0"0 8.77:t4 O"O0.cJlt 0"0 8.7712 0.O
0.c029 0.0 8"77?8 0.0
0.015e 0,0 8.771 7 o. o
0,oJe5 0"0 8"76.'t o.o
0.0120 0"0 8,7673 o"O
0"oI¿0 0".0 8.7é,45 0.0
0"00e5 0,0 8.7ót9 o.o
0.005q c.0 8"7ó0t 0.0
0"cl¿9 0.0 gô7590 o.o
o" c9l I 0,0 9. 75 I5 o" O
O.O 1.-r4 O.0 8,758¡+ 0" 0
o"0001 0.0 8.7583 o.o
0"01)0 0,0 8. ?51J3 o"o
0.01,)0 0"0 8.75Â3 C.O
0. c )ìo 0"0 a"75,.\1 0.o
0.3970 0" t?82 0" 75ql

o,o))o o.c 8"?583 o.O
0"0110 0.0 s" ?583 o. O
c.0J,Jo 0.0 8"7593 o.o
o.otr)o c"o 8.75q3 o.o
0.0Joo Lr,o 8,7583 O. O
0.,C')')U 0,0 8.7591 0"0
c" 0c lrJ 0.0 8" 75er o" oo'c)c!. 0"0 8" 7583 0âo
o, 1'ro I 0"0 B,75 jì2 0.0
0"{)119 0,0 8.75At O.O
0.1022 0,0 8"75?8 0.0
O.0rì(5 O.O A,-r5tô O.O
0" 007 1 0.0 8" 75 56 o. o
0ó0)e0 000 8.7517 0.0
0.01e0 0" c 8. 75 I ó C. O
0"1'11! 0,,ô 8.7/.oa O.O¡)..41ç5 O,0 8"748i O"O
0"0')22 0.0 8"7475 O.O
Ðo 0.).)9 0 

" 
0 8.7q71 C. O

0.0103 0.0 8ø7470 o.O
ô. OO.',1 O.0 B- 74 70 Õ- O

o.0 '0,0
0.0 0"0
0.0 0" D
0.o 0.0
0.0 0,0
0. 2991

0. 0 0.,0
0.0 0.0
0.0 0.0

.o.0 0-o'o.o o,o
0ô 0 0.0
0.0 0"0
0.0 0,0
0.0 0.0
0.o 0"0
0.0 0" 0
0.0 0. c
û.0 0,0
0.0 c"0
0.0 0" 0
0.0 0"0
0.0 0.0

'0r.0 0" 0
0.o 0.0
0.0 0" 0
0.0 0.0
0.0. 0.0
0.0 0.0
0" c o.0
0. ?991

o.o 0"0o"o o.o
0.0 0" 0
0,0 c"0
0.0 0" 0
0.0 0"0
c.0 0" 0
0.0 0. 0
0. o 0.0
0.0 0" 0'b.0. o"oo.o o"c
o.0 0.0
0.0 0.0
0"0 0.0o.0 0"o0.o o,0
0. o 0.0
0.0 0"0
0.0 0.0o.o c-D

0.00 78
0.00 7 6
0.007 J
0.c07t
0.0069

SS SPRING GRORES BASE LOSS ET

0.2ó41 0,0C1¿r 2.14ó3 O.OOll 0"0043 O.oO0l
C"?r6L 0"0003 2"149,i O"COtt 0.0Orr3 0.OCCO

. C.2484 0"00C3 2.L5O7 O"OOtI 0o00¿13 O.OC,JO
o.?4C9 CoCCo? 2"t525 C"COll o.oc43 0"oeoo
0.2337 0"00c2 2"154? o.oolt o"co43 o.o0oo0.3837 2"t542 0.0629 0"25t4 0.0334 o.gool

0,00ó7 - 0.2267 o"0oo2
0"noó5 0" 22eo 0" 0çìcl
0.cc63 0.2I35 o.,Ooot
0" O0¿,1 o"2(:72 0.0000
0. o059 0. 2r't I o" ooû0
0,0cr58 0,195? Ct,0
0.005ò ù" I 89ó 0,0
0"c.c54 0"ts4l 0"c
o.00.53 0.178?.0"0
o.c()51 o"1735 0"O
0.0050 c"1685 o"O
0. cc4 I 0. t63ó 1" O
0.0c47 0, 1588 0,,0
0.0046 0.15/.2 0., o
c. ü044 0" 149 7 o; o
0.CC/'3 Oo 1454 O. O

0.004¿ 0, l4t I 0"0
0" c'040 0. I l7c 0.0
0.c039 0"133r 0.0
0.c03s 0.1?92 0"0
0.0037 0. 1254 0c o
0.003ó 0.1¿t8 000
0.c035 0"tlB2 0"0
0.c0?4 O"ll48 0o0

2ô1556 0.C0tl 0"0043 c.oooo
2"!568 O.C0tI C,C{)al ç.6¡99
2.1 s78.000ctt 0.,0043 0.ooco
2"15e6 0.C01 t 0. CO.i3 C.LìCCO
2.1592 0.Coll 0.0Ð4i o.ocoo
2"15q7 0¿O0ll 0.C043 C.OCOO
2.I5a9 o,C0!.t 0.0043 c"OO00
2"r.á01 00ncll 0.0c43. C.OCOO
2;16t0 0.0ctt 0,e041 o..oco1.2" I 593 0.C0t1 o"co43 e.ooo?
2.1595 00oc1l .0,0043- O.COO7
2"1590 0"C011 0.00/+3 0.O.rI4
2"t581 0" 0011 0" c043 0"0c23
2"1575 C"O0ll 1.0c43 o"Dû?9
2.I 56ó 0,001 I 0,004 _1 (".Q02?
2.L556 0"0Ctt 0.0043 c.0c?3
?.1544 Cì.0011 0,00{3 c.ooI4
2"1572 0"001! 0,0043 0.ofo7
2" I 5t 8 o" 001 I o, oo41 c. ooo3
Þ.tso1 o"cotl o,ùoô3 o.ûrJot
2.1486 0.(r0tl 0,0043 o.cc0o
2"!169 0",0011 0,00r.3 0.0cco
2.1/r5l 0"00!l 0"ú043 0.CfieO
?"t412 0"1011 0.o01,3 c"CoOO

0.C033 0.lll5 0.0 to.c03¿ o.rc8z 0à0
c"0031 0. lo51 0.0
0.()c30 0" 1020 000
0. c02.9 0.0990 0" 0
0. cc28 0" 0eé2 0. 0
0"0f'28 0.0934 C"0
O" Oç27 0. 0 cr¡ ó 0" O
O"402rr 0.0e80 0..,0
C.ù025 0.0t}55 0"0
0.002 4 0; 0830 0., oo.eo¿4 (r.oilc¿,0,,o
0.c023 c"07e2 0.0
0.0022 0"0759 1" 0
0"4022 0.0737 0"00"cc2t. o,'07t6 0"o
o.cnzl 0"0695 0.Q
O.OoZC O. 0675 O., O
0ccol9 0.0ó55 0.0
0"0019 0"có3ó 050o.()o¡B o.o/,1$ r).o

0"3842. 2.141? O"OS87 O.3549 0.0,.9ó O.OOO1

- 2"L4t2 0.Oct l c"co43 0.00c0
2o139¡ 0.Cr:,ll 0.,c'043 o.oaoo
2.!169 0.001t o.0043 o.0q0o
2"!.746 0"OCt1 C.,0043 o.c10D
2.t 322 1"0Cr I 0,004ì o.0ooo
2,1?98 0"00!.1 0,0043 0.0000
2"r272 0.0011 c"oo1) o.ccóo
2"1216.0.00ì. I OdO042 0.COr_.O
?.!?20 00 001 I 0" 0042 c. ocol
2"lt,J2 0.001t ù.0042 o.OOo2
2"1 tó4 0.0ell 0.00i.2 0.0ô05
?.LL)5 o"o0lI uè0L42 C.Critl
2"tt0ó 0.0011 o,,c742 O.OCI?
2,107ó 0.0011 0"c042 0.oc2l
2"LO45 0oD0ll 0.c042 o.o021
2"t..tL1 O.,Of¡l I 0.,O0/,2 rr.0.-'l 7
2.C(r53 0, riC.LO ,J"AD42 C.orJt l2.unrî r).OOIO ().,aC,12 e.OCi5
2.0ì1.8 0.0010 0.0C42 ri.110C2
2.0ô85 0"0010 ooc042 0.ocol
z-f)4r,1 0.f¡t)1.) o, ()u1 ? o-tilrtttJ

{ç'
'rÈ
{9



o SEPT 7 20 65.
SEPT 7 2! 65
SEPT 7. 22 65
sEPT 't 27 65
sEPf 7 ?4 65
sÊPf I I 65
SEPT 8 2 6'
sEFr. I 3 65
sFÞl I 4 65
ssÞr s 5 ó5
SEPT I ó ó5
sEpT I 7 ó5
sÊPf I I 65
sEPl I I ó5
sËPr I IO ó5
sFpr I l1 65
sEPT I t2 65
SEor 3 l3 65
sFÞt I 14 ói
stPT. I t5 65
s(PT 0 tò ó5
sËPT '8 17 65
sEÞT 8 t3 ót
sËPT 3 1c 65
sErf I 2o 65
slpT I 2l ó5
sEpf .s 2? ó5
s!ÞT I 23 65
sE?I I 2+ 6'
sEpÍ 9 I 65
s[pT. I 2 65
sËPT 9 3 ó5
SEpt 9 4 65
sEpT 9 5 65
sEPr 9 6 65
sEer 9 1 55
s3ÞT c I 65
S:Pf 9 I ó5
stPr 9 t0 ó5
sEPT I l1 ó5
sEpT 9 l2 65
sSPT 9 :.3 65
s!PT 9 1¿- ó5
SEPT 9.I' 65
sFÞf. o l6 65
ssPI 9 t? 65
sEPl 9 l¡' ó5
sEPf 9 l9 65
SFÞT 9 Zul t'5
scPT 9 2l ô5

0.0000
0 cFs

0r ?¿0q32 ++ €
Q"74?73+ **
0.743691 *4
o" 745CC6 *r G

0.746¿79 *r A

0" 7475t2 *ù I
oo 7¿87l)7 ++ SQ

o"71e154 ** e
o" 75C )96 +* 6
0"752072 4+ ô
0.,751I52.*+ 0
0,7512à2 *r A
ù,,75;JLì, ++ O

c"755391 *N O

c.75747I $ß A

c,75c551 ++ A

c" 75953.) +r a
0" 760710 ** Qt
ù"76I7i4 +* 01
t).,7^?867 tt t)9
.1 ,7ó3144 ** ¡
0" 7651?2 *t I
c.766?()g *rr Q

,,7(.7174 *r..e
0.76iìi49 t+ $
0,7ó9J?l âs å
o"770)17 +aQt
0"771469 +*Qi
o,71 ¿54 I +*QÈ
o" 77361I rf Qt
C; ? I4341 $*0i
o" 775749 *+Qt
c.7?ó.917 *f Qi
'0" 777883 *+O9
0ã?78tlrB *Ëef
1"7,Jî)tI +aQt
0..7!.!..)7 J $sQl
C,7tJ?114 \\4 t
0'?Âll9/' +4 t
0.7äc¿52 *0 ¡
0.7b51c9 *+Qt
0.786ió4 ü+ât
0.7rt7/rlB ++Qr
9" 7Bd47O û+QS

0.78(i52I f +Ct
oà 7{ì057O ÈrQt
0.7916I7 +'of
0. ?ç2663 +ô0$
,).7q3708 f r0f
o. t9., I5U .ôOi

0
o

0" 0100
54.4CFS

0.0200
I 08. ECFS

0. 0 300
I 63 CFS

0.0400
ztecÊs

t\)
uro



À

SEPÍ 9
2Z C,0 0.0 0,0?00 0.0 8"7469
?1 0.0 0.0 0.000c 0"0 8"74ó9
24 0.0 0.0 0.0001 0Þ0 8,7469

4"37 0.O 0.4150 c.1782 0"7469
SEPT ¡O
I 0"c 0"0 0.0100 0"o 8"74ó9
? 0.0 0.0 0"01ct 0.0 8.,746c
3 ,).0 0.0 0"0i00 0.0 8"74t,94 0"c c"0 0. c0rj0 0.0 8.7469
5 0"0 0.0 0.cC,)C 0"O 8"?469
6 0,0 Q.0 0.00q0 0"o 8,7469
I o:0 o.o c.oJ,lc. o"o 0.74ô9
8 0" o c. c c, o'JJo 0" 0 8" 7169
9 C, C Coul 0. (rJ02 0.0 9,74ó9

10. o,0 0"0 0"co.J6 0"o 8,7qó9
ll 0"0 0.0 0r00t5 0.0 8"7466
L? 0..0 0.0 o"ou3c o"o 8,7461
13 0.0 (r. 0 0,0C49 0.0 8" ¡45I
lti 0.,J 0.0 0" 0,160 0,0 . 8. 7439
l5 C"0 .0"0 0-C,C50 o.o 9"7124
16 . c.0 0.0 0.0c48 0,0 8.,74t2
17 0"0 0.0 0.,0ù10 0"0 8,74ç3
I I 0" 1 ù.0 0.00t 5 .0. o 8. ?3e7
19 c.0 0"0 0.0cc5 o.o 8.7395
20 0.0 .0.0 0,1irr? 0"c 8.7394
2l 0.0 c,0 ,0"c910 0"0. 8"7391
22 0.0 C.0 O.ñ111C) O"O 8.71q4
21 Ð,0 0.0 0,0¡J00 0"0 8, t394
2+ 0.0 0.0 0o 0010 0.0 8" 7394

403? C.O' 0"4670 001?82 0"1394

RAIN TCEPT EVÁPOT EVAP FIÊLC EXCESS D¡RECI PERCOL DPERC

. I{ILSCN CREEK HAÍERSHEO CALCULAIED OUTPUT

DATE SEPT CELL NO T OF 1 CELLS

0.0
0.0
0.0

o"o
0"0
0.0
0"o
0"0
0"o
0.0
0.0
0.0
0"0
0.0
o.0
o.0
0.0
0"0
0.0
0"0
0"0
0"0
c.0
0"0
0"0
0"0
0.0

SFPT II
I O,0 0.0
z ,),0 0, c
3 0.0 0.0
4 0"0 0.0
5 0"o q.0
ó 0"0 0"0
7 0.0 c.0
I ù.0 0.ù
9 0.0 0.0

t0 0,0 c"0
1t o.Q c"o'
lz 0,t c,.)
l? 0,o o.0
t4 0"0 0.0
l 5 0,9 0.0
ló 1,A 0.c
l7 0,0 0"0
l,q 1.,o 1.(ì
I '¡ ^. fì (ì-. O

?.o 0.c 0.0
3! O"0 ('.0
22 0" 0 0.0
27 0,0 O"ô

0.0 0.0
0.0 0.0
0.0 c"0
0.2991

o.0 c. 0
0.0 0" 0
0.0 0.0
0.o 0"0
0.0 0"0
0. c 0,0
0.0 0.0
000 c"0
0.0 0, ù
0.0 0,0
0.0 0.0
o.o 0.o
0"o o"0
0.0 cì"0
0"0 0"0
0"o o"0
0.0 0" 0
0" o 0.0
0.0 0" o
0,0 0.0
0.0 0.0
o.o r)"o
0.0 0" 0
0.0 0.0
0.2991

0,0 0"ô
0.0 0" 0
0.0 0.0
0.0 0"c
0.0 0" 0
0. o 0,0
0.0 00 0
0.0 0¡0
o.0 0.0
0.0 0.0
0.0 0.c
0.0 0"0
0"0 0"0
o.o 0.o
0.0 0.0
o"c 0.ù
0.0 0.0
0.0 0" o
o.o o.n
0.0 0.0
0.0 0.0
0.o o"o
o-o {)-o

0.0018 0.0600 0.0
0.0017 0.058? 0,0
0.00t 7 0" 05ó5 0" 0

0" r,00,1 O" 0
0,r,'D )0 00c
c,0000 0.0
0,001c 0ò 0
0"0r),ìo Q"0
q"00¡0 0"0
0.nô)0 0.0
0.0çì,10 0"0
0" 000 I 0.0
0'00ô/r OoO
0.o0tt o.0
0" 0122 0.0
o,0.)3ó o.o
o.,od/r5 0-o
0,0045 0.0
O" D() 36 O"O
0, o02¡ 0.0
0,'.,-1Il 0"0
o..(..1 r/¡ o.o
0" 0111 0"0
0.oJ')ù ù,Cì
0,0cô0 0.0
0., OO'1(¡ O. ô

ss

0.c016 0"c549 0,0
0. c0ló 0" 0533 0" 0
0.0015 0.05t7 0.0
o.ool5 0"o5c2 0"0'0.cc14 0"0498 o"0
0.ccr4 0.04i4 o,o
O. OCl ¿r 0" 04ó0 0o 0
0. ú0! 3 00 04¿,6 0,0
0" cDl 3 0,0493 0. 0
c.G0l2 0.04?r c"0
0.cülz 0.0409 0"o
0.oQl2 0.o397 0. c
0.c0lt 00c385 Co0
0.0011 0.0374 0"0
0. ocl l 0,,0 3é l 0" 0
0.c4¡0 0.039? 0.,0
0.c0t0 0.0342 0"0
0"ccl0 0.0332 0"c
0.0c10 0"0323 0.0
c.uc09 0.0j13 0¡0
0.('0r)9 0"Q304 0" 0
0"ccro9 000295 0"0
0.0c09 0,0287 0. 0
0.0008 0.0¿78 0.0

SPR¡NG GRORES BASE LOSS

a
8.,7194 0o 0
8,7194 0.0
8.73e4 0.0
8" 7394 0.0
8. 7394 0.0
8" 7 391, 0. 0
8.,7394 0.0
8, 7394 0.0

.8.73e4 0.0
8"7393 0" o
8" Tlel 0.0
8.7?97 0" 0
8"7380 0.0
8.7371 0. o
8"736D 0.0
8.7 35L 0" 0
8" 131+ 0.0
8" 7340 C" 0
8" 71):ÌB O-O
8" 7V')7 C.0
rJ¡ ¡t37 0.0
8"'t 117 0. o
8.7\17 O. O

o"3842 2.O't4t 0.Il4l O"4562 0.059e O.OOOl

2,0017 0"0010 0"0042 0.ocoo
2"0'tè2 0"00t0 0.0042 0.0cc0
2¿Q7¿t7 0ô0010 0"0041 0.C00O

2"9'tL2 0.00!.0 0"c041 0.0cco
2.0ó?ó 0"t110 0"co4t o"o0oo.
2"O54O 0"Or)tC O.CO4t O.CCCO
2,O$O1 0"0010-.O.'C0/+1 0.CC0O
2,0567 0"o0t0 0"c041 0.00c0
2.ù5?e 0"0010 0"004I 0.ocoo
2"O492 0.0010 0,0c41 o.Qo1o
?"0454 0"0010 1"c041 0.00ec.
2"O415 O"C0l0 c. u04t 0.0c00
2"0377 0"C010 0"0c4t 0.cco1

'2.0339 0"0c10 0,0041 0.0c03
2.01o0 0.0010 c.0041 c.0007
?,0¿61 0"10r.0 0"00.ì1 c.0Dll
2"O2_2t O,0CI0 o" 004r) 0" ocl4
2"ol s2 o"0oto 1"1c40 0,0014
z.or1? 0cno!0 Q"o14D 0"ô0lt
2.0IC2 0"00tc t"(04fJ 0.0î17
2.00ó¿ 0.0010 0"004c 0.00c3
2.0121 O"00lO o,o04o c.çoot

ì '1.9990 0"001O C.o0¡rO O.QOCO.
:'.1"994(J C.COtO O.C04o O.OCOO' 1.9d?,) t.riolo o,o04o o.ooc,o

1"9858 0"C010 0,c0q0 0.0rr00
t.9Bl{ 0"0010 0.001,0 ú.0(!0Õ

ET

.0,3s62

O.0r¡09 O.O¿70 O.C
o.ooob- o.ô262 o"o
0.0008 .0.0255 0. 0 -:
0"0007 0"0247 0,0
0" 0c07 0" 0240 0" 0
0.0007 0,0¿33 0.0
0"000? 0.c2215 0"0
0. c0có 0.0220 c.0
c.G00ó 0.0¿r3 û.ó
0"cû06 0.o?c? 0.0
0.ccc6 0"0¿ql â"0
0.cc0ó 0"0t 95 0"0
0"ocoó 0.0I90 0"0
0.(ri)li5 O"0lðrr O.0
0"o005 0"o179 0.0
0.0005 u. ct 74 0. 0
0.eîc5 0"0tó9 o,o
c"o0o5 ' 0"0I64 0"O
O" Go(-r¡¡ O. Ol !.J O.. 0 '

o.i;cu5 0.o¡ 5ô (,.o
0. ('0íJ{ 0. 0l 50 0, 0
o.0004 0.0t45 0.0
O-.oO4 fr.O¡lr¡ O.O

1.99tó 0"1384 0.5517 0.0ó75 0.0001

1.e775 0û0cr0 0,cu4o 0.c1oo
1.,)733 0.c0lC 0.()039 0.C000
!.9692 0r.0010 0,0c.ì9 c.co00
1.9ó50 0"0c,Ic o"o039 0.o0u0

,1"9608 0.00t0 c"c039 0.e000
1.956ó O"00to 0,0019 0.0cc0
L,?524 f),,00to ooto39 c.0noo
1.94$2 0"CfJl0 0.c01r 0.c000
1.9/+40 0"COI0 0"Cl039 0.0000
1,9197 0"00I0 0ôtlOl9 C.ri(r0l
1.1)55 C" CO',l 0 ô.c0.¿9 Q.otul
l.9ll2 o.0ol(, ô,,c019 o.c0t5
1"9270 c.0cr.0 0"0039 0.0008
l.'t¿¿ I 0.outo 0"ooJo c.0(j11
1.9195 0"00t0 c.,o03rl o.c0ll
1.9I42 0"0CI0 0"003 I o.o008
1"9099 0"C010 0"0038 0.0C05 ì

1"9^56 ú,,OrJl (r /)-Írfr-ìA h.(:¡a?
l"rJI) oor,(ìlrJ 000u16 0",,()L1
1.8,1?l O.nô,la f¡.O0tll O-QttCO
1"8r¿rl 0.0C09 0,C01'} 0.00C0
1"4885 0"Cr0('9 O"OO¡8 0.0Crù0
¡.^rì42 D.4rtl)t rrr(rrì tn ô.rlt,¡to

t\)
. ¡,.0Il
.F



o ssPr 9
SË9T 9
SFÞT 9
sEPf {0
SEPT I-O
5ËPf t0
si.pT t0
sipT lo
SEPT 1O
sEPf t 0
sEpt t1
s:Þ1 l0
stPT 10
sfPr t0
SEPT IO
SÉPf IO
SEPT IO
sÍpl lo
stpl t0
SFPI IC
stPT ¡.1
sFPI 10
ssPT 10
SEÞT 1O
stFI 10
SFPT IC
SFet l0
sÉpT tl
SEÞT .II
saPT t1
SEÞT II
stet I I
SEPT }I
sEPf tl
SFPT II

0.0000
0 cFs

22 65 0"7957e1 *+0t
21 65 0.79693Ð +4Ql
21 65 0.797367 4+Qt
I ó5 0ô 793r03 rrQs
? 65 Do79e'r1? *+Qt'
.3 ó5 Cr EriC'r5q $* Q

4 65 1,80l.r99 *+ I
5 ó5 J" 8ü3r127 ++ Q

ô 65 0,a04053 *û 0
7 65 0"q,)5178 *+ Q

I ó5 0.8C.51')l ú* q
9 69 0"8()712I +* 0

10 ó5 0. Ji:3I/rû Bû Q

l1 65 0"snc!57 È* I
tz 65 .0"8ic172 *t Q

ll ó9 0"91I135 *È.Q
t4 65 C,,3121?6 *r Q

l5 ó5 0,9t3:')5 *+ Q

tó 55 0.8t.4¿12 f* ¡
l7 65 o.ul5?t? rù0tr
I8 65 C. At6??0 ++Qt
t9 ó5 0.8t72?l q*Ql
20 65 0. 8IB 220 *+Q3
?\ 65 0"819',:17 +*iJr
22 ó5 0., a212 t ? vÊQS
2J 65 C.821¿.)5 ++05
z4 65 0"822196'l¡+Q9
I ó5 0.8U1195 t*Qt
'¿ 65 C" 824171 4+QS
3 65 0.8?5I56 *+0t
4 65 ?.3Uótld áû01
5 65 O" È¿71 t9 *$(ì9
6 ó5 0.,9?BJe7 +*Qt
7 ó5.0"92.907] àû0t
I ó5 0,93C147 !*0i
c ê5 0.33I119 i1 t

to ó5 0" 8-?l-)9t rQ i
1t ó5 0.rì12?57 +6 t
lz ó5 0"8339?2 Èô ¡
l3 ó5 0.8149rt6 *0 t
14 65 0" 815347 f0 i
15 65 3"8'1s91á rA t
ló 65 0"P17751 {1 I
L7 65 0.¡J3å719 *A t
lÂ ó5 0" 9?91,71 +! I
I c) ö5 )õ ')4()5 ) ? t +t)l
20 65 9"3rli70 úQ t
2L 65 0.94?516 *ô t
22 65 Ð"ft414ô1. +e s
2) ö1 O. B4/r4ÐJ +q ¡

0. o 100
54.4CF S

SEPT
SFÞf
SFPT
sIpf
sÉpI
SEPT
STPÏ

0.0200
r0 8. 8C FS

SFPT II
SEPf
srPf
st pf.
sff,l
SlPr
SE PI
SLPT,

I
I

0.0300
1 63C FS

0.0400
2t8CFS

Î\)
('l
I^..)



TTILSON CRÊEK I{ATEPSHED

str.ruLATlcN pRcçRÁy

THTS PPCOCÂIú 11ÂK:S USS OF LII\¡EAR q,ISTVOTRS
PLAC'D O¡II ASf)VE THE NTHÍPi ÂIID FLCCO POUTI¡¡G TECH¡I¡QUES
IN CIiN:R T] SIqI'LATE THË HYDREGRAPII.

trJ 
^ô1ITtCì'tr 

CiLLSTS I14tLilp t, lrH RTSpECT T0 CoEFFICIEÀ¡TS
/1¡lD 0F SLV,TI?S ¡RF PLÂC,:i-r SI0E 8Y SI0E IN epCÊR
IC FURTHF¡ ITODIFY THE HYDRNOP,APH.

It¡ rHlS Ptrr{ TtIERE ''lERË '! CFLLS tJSF0, A¡tD
TFq SÌT'IJLâfIîN Yf:AR OF ìAå5STAFII\C OI.J SEPT I5.

T}I5 qJITOI{¡¡¡G HER9 THE IÑtT¡,IL CCNNITIONS USFD

¡CFPI = 0.1 PFRCOL= O.O KS= l4O.
lCno= ç¡.6q (P= !5. .PDRFSE 0.0
flÊLtl= 9.'0 PfPCAP= 8.80 BilSËc 0.
FCÂP= ').C(t D9ERC- 0.0 XA= 2000.
CP¡\= 0.Â0 KeP= 5?.OO 'L0SS= O.O
OlÀ-cCr= C.O SS= O.2O KL= 5OO.OO
r.n= ¿¿.oo SPRI|IG= 0.O

-t
I

¡

;t\i)
ul
'(¡)



O lNIlrÀL slEp LF¡.!GfH.-... ?.oOCE 00
rrF cucT.luN s^crcit . l.c0c:-01
NJ¡:¡VUY STFP LF¡IGÍH ..... I.OOOç-02
F = C.¿þ-ci¿?: f_0t

CO = -.71¡ Cl ¡ 1.00C C2 ' 0.?14 f(.6.0C0 X r 0.500

È = 0.¿c2;?7aF-01

. F = î.4'!.lDCr:41-Qt

2.OCa'

tß3+++++r++++++çSS C01FF.= 4j.0000
Ê -- C.¿,;(çqqr,.-Ol
ß11+r++++++++r+'åßß CQEFT.= 43.OOOO
F = O.420!'ì¿5F-Cl

Cf lE F.F. . /r 1. O000
F : O.al?Pl¿,5F-Ol
tt,t+++r++++r+++tl.f COEFF.. 4].00C0
É ¡ o.i. ll0¡Iq:-0r
S1î+++rr+r+++++3tl C(lEFF.= 41.0000

. COEFF.- 45.000C

2.0nc 2.000 2.000

ô.43000cc.t' c? c.r.2oooocF 02 o.:58ooooF 03 o.520oocoF 02 0.4!l0239E-0,.
F = ô.er:7 '<OnOU-nl

c0EÊF.E 4?.OOCO

F = C.3579t47F-0¡

Ê ã o.l{ (0017f-01

-t ¡(l0n

F : (r..?.5Itlr-Õl
fil++l+r+++++++1St CnÍFF.? 41.0O00
F = 4.12e¿,1ó41-Cr
3i1++r+++++++++tîS C0EFg.= ¿1.00ù0
F: 0.3¡a.Cloí-O!

CQFFF.= 41.0000
F -- O.3:F3chtÍ-')l
gîçl+r+r+++++++t9i CnEFF.= 41"C000

\ I o.oooo

¡ 0.0000

I 0.0000

I 2 .0000

I 2.0000

I 2 .0100

I 2. 0000

2. lco -?.000

ClEFF.= 41.0000

C'.¿,lo¡0C(rF 0? r,r.1r'CooOCE 02 o.154000DF 03 0.52000C08 02 0.32829ólE-01
F = o'î3?¿ 8'5:-ol 

cnFFF.= 3o.oooo

-?.0cc 2.030 -?.000 -2.000
F = O.?:óiç5?f:-Ol

C0EFç.= 37.0000
F 3 0.3té4tc7f-0!'
:itJ+++++++++i++1Si C0EFÊ.e 41.0O00
ç = o.l?1??ì?--01

C0EFF.= Á1.0000
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HILSCN CREEK I{ÂTERSI.tEO

4
SIVULITIC\ PRCGR,l¡'I

lqTS PEOGfìA¡1 ¡4AKSS USE OF LIÑEÀR R¡SãVOIRS
ÞLACEC O\A A3OVE THE CIHâq; ¡,\*0 FLCCo RoUTING TECHNIQUES

, IN CRD5R, TO SIMULI\TE T'{E 
'.'IY')RCGñAPH.

, I\ ÂCOIÏIf]\, CELLS,SI¡'iLAR HITH RESPECT TO COEFFICIENlS
À\1 R:5:VCIRS Aí.8 PLÂCf::) SIOE Þ,Y 5IDÊ IN CRCER
TO FUSÍ'18Â .T'CI FY TIiE HYùROGÀAPH.

J:.r TrrlS tU:\r fr¡SíìE',iÉeF I C.ELLS USED' AND

T!T: SIVJLTTIî{I Y5,1iì OF I?ó6 STÂRT:NG CN AUG 5.

Th3 F!LLC.JINç HERE TH5 INITIAL CONOITIONS USEO

ItC2r = O¡C PeR.CaL= C"O KS= 163.
ICAP= 0.05 KP= ì. GÊIJû.ÉS= C.0
FiiLD= ?.CO Pt:P,CAP= 8.80 BASE= 0.
FCI¡P= 9.ùr) DP5F.C= 0.O Kß= zGCO.
CPÂ\= (t.eO KC?3 3é.2C LCSS- 0.0
tltcECT= 0.0 ss- 0.0 KL= 5CC.C0
KC= 62.7C SP'{¡NÇ= 0.0

NOTE: This simulation uses the mean of the
t,

3 hydrograph coefficient values.
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o
C0 - -.71a Cl = 1.03C C2 = 0.714 K = 6.0C0 x - 0.500

t'lR P.A:rt ICTPT EV;1eOT EvAp FiELD EXCÊSS . DIRECT PEFCOL OPERC

^UG 5
1À t.01 0.ao5t Q.oÕ45 a,2o45 ?.CO00
l5 c.ô3 0.o5c0 c.c?4i 0.0a45 7.0146
ló c.32 0.05J) c.c?3ó 0.0c3ó 7"037?
17 C.C. C.C/r7? 0.C.]?2 C.C,)?2 7.C452
18 C.0 a.Cr,57 C.îDl1 0.0r1!1 7.CL|.?
l9 C.3 C.lL52 C'C'-'î¡: l.)t)DL 7.Ot,5?
20 0.o c.t/^11 c,ttlI 0.10?l i"c452
21 0. C C. Côl¡l C. ¡).)lC 0. 1,10C -î.1:t52
22 C,C 0"rJ45l c"r) r)c c.ccac 7.o452
23 0.t C.0/,ål C'.C)tO 0.0ùC,O 7"O!52
2,, 3.0 0.'j¿.51 c.c1io ¿.!1c0 7."c452

0.Il 0.c46I c.0tá5 0".JI55 0.C452
ÂUG +
1 0"c c. o¿å1 c.0 0.0 . 1.c452
2 0.o 0.1461 c"o 0.0 7"Qt,52
3 ?"1 1"C45t C.C C.9 1.CLt?
4 D.i C"f¿6l C.C 0.C 7"0412
9 ).11 0.1:'11 c.? 0.0 7"¿t,!2
c. o"03 o.o5¡r c.0 c.c 7.0(,5a
7 C.05 C.l5i:f, C.0 C.0 7. l0ç9
s o;c3 o.o5rÐ rJ.o o,c 7.t540
9 1.î7 C.05C0 C. C C. C 7. 1!Q34

10 ù.a,2 O.1i.)t c,Ô O.O 7.2179
tl 7.Ðt. c,cicl 0"0 0.0 7.22?6
l¿ OrCZ C'O:]¡)r) C.0 C,C '1-?373
13 0.0 0.c510 0,0 0"0 7.247L
L(, 0.12 0.1509 C.0 C.0 7"2569
l5 1.12 0.)5),) C.0 C.0 7.2215
L6 0.11 C.45,:ìù C. I O"ù 7.41e2
11 0. t4 c. r52') c. c c"0 ?.56c7
l8 c.?6 c.05c.) c"c 0.0 7.7516
19 0. 6{ì 0. cED ) c' o 0.0 e.22ZZ
2A C"e9 C.05':) e.C 0.0 8.ee17
2l c"5t 3.05iJ C.0 0.0 9^5557
22 0, r9 C" l51C C"0 0.3 10"Ll3C
23 C.33 0.C5r)0 0.0 0.0 lC.1971
¿4 0.Jt r_r.{))J) 0.0 0.o 1r).5190t.?c o.0500 c.0165 c.Cl65 ?.5190
AU6 7
I 0.1à O" O5 j)J C.0,JtO C.OOCO 10.5?99
2 1.ô? .l.O'i(,,) .i.(ì,).)c o.c,l1û lo.c(,()9
3 C.ol.0rC5,)) c"0,)00 u.0c0C ic-?.3t5
4 0.01 o.0t'1.) c"o11t ()rc )r)o ¡nnr)777
5 0.C 0.rJ5,,'? C.0.)10 ('.0(;,)e 9"9:164
6 O.i n.')',4,) o.') ì,iî l.rllioO ..|(il?
¡ .J.l t-¡ t).-) t). ))J¿ t¡¡-!J¡u (,,.o.rj:.
I L\.ri L.rìr,) ¡ ù,1)Jl C.o.)O1 ,lo Í¡'12?
q f'.il ^.ir4','i O.(ì1¡.4 n.fr,l,ì/. 'r.ri('\l

I 0 o. 0 a.1h ttz ''). 0 ) I 'ì t;.1,t 17 1. tt.? ¡¡
ll 0.,) 0.044r 0.ùl)l 0.0C.rJ 1).3549
1? ô-/) rr-111,r .,.r))/.7 t,.:rrrz,7 ,).,t.)ìl

l't 1).c a.ç,2i", t:"i'.L.:t 0.('117 ')"?3,t<ì
14 ù"') t).^lil ,,'r',1.1'r ir n''l l\ ';.1(lr\ç

DAÍE AUç 5 ó6

WlLsON CREEK HATERSHED CALCULATED OUTPUÎ

0.0 0.0 0.0
0.c292 0.0 0.0
0.01ó0 0.0 0.0
0.0 0.0 0.0
0"0 0"0 c.0
cì" c c. r) c"0
c,c c.0 0.c
0.0 0,0 0.0
0.0 0.0 0..0
0.0 0.0 0r0
0.0 0.0 0.0

o. o022

CELL NC 1 OF 1 CSLLS

0.0 0.0 0.c 0.0
0.0 0.0 0.0 0. o
0.0 c.0 0"0 0.0
0" 0 0.0 c.o 0.0
c.oc59'0.0 o.c c.o
0.029¿ oio ' o.o o.0
0. c588 o. o o.c 0.0
0"c294 o.c. o"o 0.0j.t-,?o¿r O¡C O.O c.O
c. ct96 .0.0 0.0 0.0
0"cÇ48 .'.0.0 0.c 0.0
c. cl 96 0.0 c.o 0.0
0" 0 0" 0 0.0 0.0
0.c196 0.0 ' c.c î.c'
0.1176 0.3 0.0 0.0
0. 1078 0.0 0.0 0.0
c.1372 0.0 0.0 c.0
c.2646 0. 0 0.0 0. o
0.ó5ó5 o-o c.o o.o
c.88?0 0.0. 0.clç5 0.0003
c.5eâc c.0105 a.ag?-o c.0018
0.5850 0.0178 0.1¿12 0.cc4?
0.7132 0.AZZ3 0,1717 0.0C?0
0._r116 A.O24Z 0.1848 0.0t3ó

0. ¡ 51q

o.Lz74 0.0244 C.1860 O.OtA2
0.oleó c.ez23. 0.1?21 o.o225
c.00ee 0. cleó .0. i 539 0.c25?.
0,oc18 c.017? 0.1373 0.c3e)
0.0 0.01/19 0.t222 0.0119
0.(: 0.0129 c.10H.ì o.or^o
orU U.UIII U.t.¡'rbt.! li.tì5Jl
C.O C.C0r.4 C.(ìrl5¿ O.O.Ì70
o.(i 0.00,ì0 0.07.;1,0.cl'ìo
0.0 O.(t1/,q (¡.0t,]L 0.r1']17
0.0 0q0u57 G.0997 c.0l9z
o.o O.()o47 o.o''Jo ù.r)'ì'r.,
o.o 0.c,)J3 0.c172 0.(,1 )5
0rU f'¡0()¡Q.(ì¡il4?rl llrf'l'ìi

0.0
0.0
0.0
0.0
c,0

0.0
0.0
0.0
0.0
0.c

SS SPRING GRDRES BASE LCSS ET

0.0 0.0
0. o 0.0
0.0 0.0
0.0 0.0
0"0 c"0
0.0 0. 0
c.c 0.0
0.0 0.0
0.0 0 .0
c.0 0.0
c.o o.o

0.0

0.0 c.0 0.o
0.0 0.o 0.o
0,0 0.0 00 0
o.0 0.0 0.0(r.c 0"0 c"0
?"0 0. c 0.0
c.0 0.0 0.0
c.0 0.0 0.0
0,0 0"0 0.0
o.o 0.0 0.0
o.o 0.0 o. o
0r0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 -0.0 0.0 0.0 c.0
0.0 0.0 c.c 0.0 c.0 c.0
0.0 0.0 0.c 0.0 0.0 0.c
0.0 o.o ' o.o o.o o.c c.o
0.0 0.0 0.o 0.0 0. o 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.c 0.0 0.c 0.0
0.0 0.0 0.0 0"0 0.o. 0.0
0.0 c.0 0" 0 0. 0 0.0 c.0
o.0 0.0 0.o 0.0 u.0 0.0
0.0 0.0 0,0 0.0 0.0 0.0
0.0 c. 0 0.0 0. 0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.o 0.0 0.c 0.o 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.o 0.0. o.0 0.0 0.0 0.0
c.0 000 0.0 0.c 0.0 c.0
0.0c96 0.0 0.c111 6.0c00 0.0ce0 0.0
0.C/r44 0.0 C.O012 0.0000 0.000e 0.0
0.1776 0.0 0.0045 0.000c c.cc10 0.0
0¡3268 0,0C08 0.0114 0.000c 0.00c0 0.0
o.+924 0.00I8 0.DzZf 0.0000 0.0000 0.0

0.0017 0.Ò227 0.0000 o.00cl 0.0 -O.O00O

0.ó595 0.0028 0.o?85 0.oc00 0.coct 0.0
o.8150 o.c038 0.c5ßB 0.oooo o.1â1¡ o.0
O.9t+95 0.0C4ó C..JFl0 0"0000 0.0002 0.0
.!.0624 0.005? 0.1t05 0.o011 0.a0c2 0.0
1.1540 0.0059 0.1409 0.0001 0.oc,c] c.0
l.2l?2 0.00¡11 o.l 115 ir.noo! o.o0r)ì o.0
L.¿'!¿.t u.tjt.tl-, I o./t-, l', L'','lJL,l u.¡r(ru4 0.u
t.l¿'01 ().(){r70 o.Z4!f Q-Ct(:ul O.Uç.;5 C.O
l.'ì7Ál (/. oO72 0.2nnq O.ôô41 o.Or)tt¡' O.O
1.40 t rÌ 0. Crl 74 C.'l I lr I 0. n(ì0? 0. (ì¡()6 0.0
lo4lrJB c.c075 0.3561 0.00c2 0.o00? 0.0
l.r.i'1/, ô.on7.r e.ì'Ì,.7 ().^?12 o.')of)n ô.o
1.4114 (r.0075 C"4lll 0.OCt,2 0.C009 o;C
lr4/qt) 0.00 I1 0.4 ll5 Qnrrl)('2 0.f,íìlr'l e.0

o.0
0.0
0.0
0.0
0.0
c.0
0.0 _

c.o
0.0
o.0
0.0 0.0000

lv
\¡
N)



auG 5 1Â ô6
au6 5 15 ôå
ÂuG 5 1ó åó
ÄuG 5 17 '>t,AUG 5 IJ Ó5
auc 5 1S ó5
ôuî 5 2C 6,¡
atc 5 zl 65
ÀuG 5 22 65
ÄuG 5 ?.1 66
ÂUG 5 24 6t¿
AUG 6 164
AIJC 5 ? 65
AUC 6 14I
AUì 6 45ò
,1r..:3 5 t 15
ÄuG 6 6 ó':
ôUC 6 7lr5

^uG 
6 I6/,

AUG lt .a È î)

,ruG '6 LO tra
AUG ó 11 óó
Lu., ó 12 ó5
Áu3 4 11 5ó
ÂrJG 6 L4 65
Âu3 ó 15 5ê
,AUG Ó Ió 66
ÂuG 5 17 5$
r\uc 6 18 ó6
Àuc /) 19 56
/¡\U0 6 24 45
AUS 5 ?L 1,5

AUG t, 22 6b
þ,,.)G 6 Zi 66
AUC 6 21 65
AU6 7 155
AUrl 7 ¿ 66
AUG 7 766
Àuc 7 4 6t>
AUG 'l 5 66

c.0000
9 CFS

c. cc12C0
1oOCl3?C c.o'
i. ctJz7ca +.

c.1022)C + .

0-)1?2CO +

D.î'.'22'11 +
1. ei'2?JC +

0. cfl2 2.,10
D. C0220C
0. cc¿2c0
0.e¡?2?0
)"c42?.')) +

9. C('¿2iO +
i"a1?2io +

c.lir:2,)c +
o.c(:?.L)o +

î " ìL'3 l').) û
.1. c¿-q2r)0 t.
1. C)4 qlC . +
l. cc54?r.l . f
0.0U5:Jif +
c.1161tc +
?. ccr4cc +

0'.01c0
'' ¿54.4CF5

0.0 200. 108.8CFS

AIJG
¡. t,G
ÁUG

AUC
ÂUG
ÂUG

? 3 65
7 4) 6A
1 lQ dt,
7 11 éé

.'t t2 É.6

7L366
7 l¿r $ô

6ó6
755

o.2a9141
? .|Je27_7

i. ì435]t¿

0r0300
I ó3C FS

Or 0400
218CFS.,i 0.01

*û*tt+t* c.08
*i 0.02

t 0r0l
rtr*+ c.03

*'itûir 0.0ó
+** 0.03
ûr* c.03
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û+ 0.02
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l{lLSCN CREEK HAÎERSHÊD CALCULATED OUTPUT

FÌELD SXCESS DIP.ECT PERCCL OzgRC

c.c

1.0
ù.o

¡" 0

t"('
1. r)

ç.1¿84 0.0
9. to61 0.0
g.0ê56 c.c
9,o310 0'0
9,1067 c.0
8. ç948 c. c
g.ç557 0-c
a" 9.\!17 0. c
rì" î 315 c. c
8.9199 0'0
1.9199

s.9î?7 0.0
a.3957 0.e
È.f)938 C"0
.8" 8?80 0"0
E. S7C0 0.0
3"4529 0'0
c" È5 5¿ c.0
¿" 3506 c.o
I " õt+52 c.0
s" 9-1.97 0.0
.9"3312 0.0
a"72r,5. 0.0
rì. i129. 0.c'
8.?997 0.0 i
s. ?e 37 0.0
6" 7?C1 e. c
8.76C6 0"c
¿"?5tl c'0
e"1525 c.0
e.7515 0.0
8.7513 c.0
P"1512 0.0
6.7512 0.0
P..7 5l? 0. 0

1.7512

8"151? c.0
u. l5l 2 O.o
8" 7(12 0.o
e.15t2 C. c
ô.?512 c-0
n. l,ilt 0.o
4"7512 c.0. ," ¡5t ¿ o.o
e" 7510 0-0
tt-It,l t. lì-ô

r" ¡4 A') ( .0
b. Ia Ì8 ç."i
rr. ?4(.? O.O
fr. 7415 c.0
8.11?5 0. c

O';CO24 Q"C37, 0'C193
o.oo17 0.032? c"c399
o.oclo c.c265 0.c335
c.oc'c5 0.0251 C'C3ac
o.cîol C.'J222 O")174
o.c c.0199 0"c369
o. o 1.':L?8 C. î?61
o.c o.0l'fl c"ci54
O"O O'0144 C'Cl¿'7
o.c o.0Ie9 0. c3i9
o.7359

c.o c.c116 c"c332
0.0 c.c104 ç"a124
o. o 0. cc93 C. C3l6
o.O O.9.rAl+ C'C309
o.c ' o.oo75 0.c3o1
o.o o.1có8 A.2Z?3
o"o o"ocó1 C.C285
c.o 0.0054 C.0z7B

' ó.0 ?.0c49 o.oztf,
o.c : c.oc43 Lì.c263
o. o c.ttovs c.02 56

o.o o.oo2ó c'024P-'
c. c o.oc14 0.1¿ô1
c. o 0.c c'c21V

' c.0 o'c c.'-1226' 0. o o.o o.czl ?

O.O O"O 0'0212
0.0 o.o 0.0205
C'O O'0 C'019e
c.o o.o c.0193
O"C O'O 0'1196
c.o o.o c"t13l
o.o o.o o.cl75
c.o o.o 0.0169
0.3159

C. it
0"o

r-1.Í,
0.c

0,ú
J.t
1 .',)

CELL NO 1 OF 1 CELLS

AUG
I
2

3
4

7
8

SS SPR¡I'IG GR3?ES BASE LOSS. EÎ

i"i9 u.0

0.0
.),\)

, Q.r
) ...)

C.t:

s
I r,
It
l¿
1i
L¡.

î 15

I

i

1"42i9 0.cc75
1"4109 0.00?4
1.3c51 C.0073
1.37ô? 0"c0?2
I.3t5l 0.01?1
\.332D 0.cc69
1.30?6 c" 0cc8
1 . Z C2.C 0. r'15 6
I.?556 Q.Q9â5
L.?2A5 0.0963

0'156C

1.2oro c. ccÂ:
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1.1451 0.(,o58
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1.08S9 0.0054
1. C¿.10 0. Ûc53
1"0333 0.cct1
1" CC59 Û. cc49
0.9?gB 0"cc48
0.9520 0.0046
o.92-\¿ Q,O4h4
o.8990 c" c043
o.c,7?) c.cc4l
c.845Î c. iÇ40
o. e184 0.0038
o.7924 0"0136
0.7573. 0.9035
0.7411 0.r')033
O.?!96 0.C,032
0.69å9 0. cc30
o.ó750 0,co29
0.653S C-CC2B
o.6)3V c.0027
o.ó135 C.00?5

c.2517
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0. c
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o.¡ )11 c.0
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')"'. : l2 (!.u

ô-50?6 O"OCO? 0.CClO 0'0-"^iLtL o.ooc3 o.ocli c.c1c2
ð.íg"a o.occ3 c.cc12 o"co67
o.ÁãrÀ c.oco3 o"co12 o'ccl3
ó"Ã5;i c.oc03 c.ocl 3 c'ccl3
O-"rr..lt O.OCC? O"C'14 C'C;('04

óiizlq o.r^.r/r o"ccl.5 n'11'oI
ã"1 i lr o. c!04 ô" lc:.5 c":4co
^-iélq ó"co.r+ o.Çol6 c.oluo
i.szzr o.ccc4 Q"lçl7 c'o¿01
i;:;;iî ó.õð.,a o.ore3 o.c22o-o'ooot

0.ç,585 o"ccc4 0.Çc!? o'0î10
i'-árri o-ocu4 o"1c'.ti c-a'Lc)
ä.éia; c.co;5 u.corÉr t'olto
l-'uiza o. oôci o. cclg c.c'¡'iQ
ã--étss o-oo15 n.tùzc c'c:Do
i.o,rzr o.ooo5 o.oc2o c'0110
î"ót;; o.aoc5 o. co21 c'ccco
i.ðìsi o.cor5 o.oczl o'cûcl
ì-ózâe o.oo15 o.o1¿z o'tcc4
t-"ícti o-3ctó o.c'o?2 o'oú14
1-lioç o.ocî6 o-oa?ì c'c'17
i"tì,áz ò.occo o.t)c?v o'co?4
i.izni 0..ìco6 0.1c23 4.111e
i.içrs o.1cc6 o.cozr+ o'91??
i.ãri¡ o;cccó e.(o?4 e'!1:9
i:ãt;i o.ocDó o.co25 o'r'1le
i.iqqz o.oo.)ó o.oo25 o'oc74
i"ä¡oõ o.ccr)6 o.oc25 c"cc37
l.àits c.ccf6 o"oo¿e o'¡J014
i.ãclz o.oco? q.0026 cooc'û4
i:1 i;ó o.ccc7 o.co?6 ç'ocL'1
i.à iós o-cccz o.ooz7 c'coll)
t.i¿;q o.cco? c.ce¿? o'oooo
1-.á;rz o.ccc? o.co2? o'co¡'o
;:;;;, o.óiÁo o.or¡e o'1c2o-o'coco

l.)125 0.0007 0.002'¡ c'0000
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t-.áqli o.oen? o.oo28 o'ocÛo
i.icso o.oooÌ o.oo28 o'ocoo
i.cãcz o.coo? o.oozB o'oooo
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1,tutt o.co0 I C.(,0:10 ( '0
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i.tlog o.ccotl o.ooJo o'coeo
1.ítis o.coo8 o.'3030 o'ooaî'
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O.o O.0
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0.o o.0
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C.0 d.9
0.C Get)
u. C 0.O
0" 0 0.0
0.0 c.0

O.0ló4 0.5941 0"J024
ó. 

'i 
r ¡9 o.> lrB o. o/'i2 3

ó-trso 0.5579 o.co22
c.ol49 0;54C6 0.0c21
ó.oi+s o.5z1e c.oczo
ir-orno o-.'o77 o'r'cl"
o.or¡g 0.4920 0.0118
ó.oi¡z o.47r,e o,cot7
o.c1Z8 0.4Á23 0.(;el6
rt-n| tr¡ n.¿/,.ìt a'.lìô|q
C.r;fZO 0..r3450.O1r14
ó.ctte, o.42il c.üol/*
4.r)ll1 O¡4CF'¡ O'Cô13
o.cl0r¡ o.le/,1 6.a112
0.010ó 0.3842 0.c0ll

N)
\t
È



AUC
AUC
AUG

0 CFS s4" 4CFS

" 15 óó 0"431/.95 ------..Í., q
7 ló só c.L¿,1178 ------.... a
7 17 66 C.L4957ç A

Åu6 7 lB óó 0"4575113 -È---^. Q +
AUG ? 1c 66 C.46SX17 0 .. +
AUr3 7 2C 66 2"472rqJ -i--------------- C +

ÅUG

Âui

ÀUG

A tJC

auç

ÂUC
AUG

c. cc00

ÀUC

ÂUG
AU3

À t,G
AU1,

'c.0100

Àur3 .9 21 66 0.61239q È------ +Q
ÂUç I ?4 ó5 C.r'1560? ft---{-- A
AUG 9 ! 65 0.5181 )5 ù------ +Q
Âu3 9 Z 65 r). é¿1?),) à----- .Q
Àua, I 3 61 0. r,?,it): t----- €
ÂuG I 4 é.6 0.ê?7)9? ù.----- +0
AUG .à 5 66 0.63C378 *---- +O
ÂuG 9 6 66 ).61?$74 *---- +O

tt)G I 1 66 0.6351 99 +---- +Q

ArJG ? 9 55 0,637åll *---- + Q

¡.ljG 9 9 66 0r fi39,)¿.3 f ---- +O
l\Uc 9l(ì ¡/,5 :'tlt,t,)7,). *--- +Q
A'.J6 911 óó O.64477'] +--- e
ArJG 9l¿ óó O.b4^\17 r--- +t)

^'JC 
9 17 6tJ O.6¿rrl7?l *--- +e

Àuc 9 l4 6é J.550651 r--- +e
AUG a l5 66 O.155:l;.!5 +-- +1

.0.0200
t08.8cFs

-!
I

l\t
- ìr'/'11

0.0 300
ló3cFs

. 0.0400
2r8CFS

t 0o0l

'¡\).{
ul



o OATE AUG, ? 6Ô

RÂTN ¡CEPT EVAPOî. EVÂP FlELD

AUG 9
t6 2,o 0.0
L7 0.0 c. c
1 3 C.O C"0
19 0,C 0.C
20 0.0 c.0
2t 0.c c-D

2t c.0 c.0
24 C.9. î,0

4.59 0.C
AIJG I Ð

I 0.c 0.c
2 C"C C.0
3 D.C C.0
4 C.' a.o
5' 0.0 0.0
ó 1.0 c.c
7 0.0 0.0
9 C.C 0.0
9 C.î O"0

io 0.c 0"c'
tl o.c a"0
l? 0"o c.o
13 0.1 0.C
14 c"c c.Ð
15 O,? C.t
16 o.c 0.9
I 7 t.0 0.û
18 0.c 0"0
19 c.e 0.0
20 C. C L'rC
21 0. J o.t
?? r).0 Q.O
?3 C.C O.O
21 0.0 0.0

f.i9 0.o

0.0071 0.0
0.Ðo45 0"0
0"0.)22 0"c
c. c31e 0.c
0. c ?',.3 c, 0
â"0c0t 0.1
C" 1:J¡ C. D

C'Cr'-r(-1 ':"1c, c1.)t Q ô.)
a.2t(,5 0. c7ó3

c" 0000 c.0
c.c')ic c.0
C.(r'j.)C C.Q

C.Cr)t0r C.0
c.ctrc 0.0
C.3,-ìDC C.0
o.):)5!. c.c
0. ú )')r c"0
0.C'l2C J.0
ç"0J51 o.0
C.0 t')4 0. ')c.ct6ô c.0

0"12\l c.0
3..iir5 ù"C
C"JL,l/.0"0
c. cJ5t c" 0
0,0320 0"0
ô"0):6 0.0
c.1l')1.1.0
c"cJ:)0 0r1
c.o.)Ja c"ç
C.03r)C O.0
o")285 0. c763

0,11)0 0.?
0.c,io0 o. t)
c.00c0 0.0
c.ocic o.t
c.cîc0 0"0
c. c{rt0 c.0
c.10 )0 0. J
c".l),i2 c.0
0.1117 00 0
0.cl¿t 0.0
c. c,155 e.0
C,.Jt11 0.C
(ì.cì- lr) ':.0
0.o.:25 c.c
,),(:).).': (t.(t
o.ct ¡9 0,0

HILSON CREÉK HATERSHED CÂLCULAÎEÐ OUÎPUT

8"1244 0.C
a.71 Bó 0,0
8.71 53 0" 0
8.7133 0"0
8" 7t lz '0.05.7111 C.C
8" 7]3C 0.9
8.71¡c C.,)
8"?139 0.0
1.71 30

8. ?130 C.0
6"?130 C.0
ô tr 2^

8" 7130 0.0
8.713C C"C
8. ?1 l0 c.0
e.7ì30 0"0
't.7).29 0.0
6"1t?.5 o.C
8"7tr2 C.0
c. 70 76 . O.0
8,69ç9 O.0
8. ó664 0.0
E.,:t¿75 C"3'
8" 5/+55 0.0
2-" 6277 C. C

8.61eI 0.C
8.6064 0.0
9"50?a c.0
8./rCl5 O.0
8.5011 0.0
ri" 6010 0. 0
A./r(,10 C.0
{ì.óc10 0.0
1. 601 0

8.6CI0 0.0
8.ó010 0.0
8" /rC! 0 C.0
8. 60 10 0.0
8.6010 c.0
8.5C10 0. c
rJ. 601 0 c. c
8.5CC9 C.1
8i ¡¿CC5 C.0
8.5991 0.0
8.5152 0.0
tl. f'ôr¡9 0. C
ò.57 2q C.O
Ér.5521..0.0
u.521 I u.0
8.5Ce6 0.0

{

Êxc Ês s DTRECI PERCOL OPERC

0"0 c.0
0.0 c,0
0.0 c. c
c,0 0.0

.0.0 0.0
0.0 0.0
c.0 0.c
c.0 0. c
0.0 0.0
0. 33ttL

CÉLL NO 1 OF 1 CELTS

AUG
I
2't
4
5
6
7
ù
I

t0
l1

1l
L4
L'
lb

tt

ç.t) c.c
o.0 0. c
c.0 0" 0
c ¡',r c. c)

,0"c c,c
0. a c.0
c"û c.o.1.1 c,0
1.O )"O

J.0 c.o
J"O O.O
).0 c.o
0-'i u. C

c. c c.0

c.0!.c3 0.3123 C.0eli 1.5"43 0.C008 0.00?c 00c071
0.01c0 0.3615 0.0010 1.5209 0.e008 0.0030 0.0045
C.00?7 0.75C7 0.00c,9 1.5269 0.CÛ08 0.C031 Q.aoz?
0.0Ce4 Q.34a1 0.C009 L"5!26 0.00C8 0.0C,?1 0"CC09
0.ocet o.!30? c.0003 1.5390 c.0c08 0.cc31 c.occ3
0.0c89 0"3204 0.0307 ',!..5472 0.C0C8 0.CC?1 0.tCCl
c.0036 0"311e c.(!00? 1.5490 0.1îc4 0.c031 c.cc0c
0.1)83 0.3419 C.CC06 L."'52-t¡ 0.1003 0.i)11..tö.CCaC
C.c08l 0.2e3ú 0.0006 .1;557C 0.0CC1 0.C031. C.0CC0

0.c 0.0 0.0079
0.0 0.0 0.417ó
o. c 0.0 c.0) 74
c"0 c.0 0.0172
0.c . 0.0 0.üù70
c.0 0.0 c.0068
0.0 c.c 0.0côó
0. C O.0 C.0C6/+
0.c 0.0 0.0362'o.o 0.0 o.c,lóI
o.o o.o o.co59'
c.o o.ù' 0.0057
0.0 c.0 0.c156
c.0 c.0 e.1c54
0.C C.0 C"Cr'53

' Õ. c ú.0. o.oo5l
0.0 c.0 0.cc5c
0.0 0.0 c.e049
0.0 Ò.0 0..cc4 7
c.0 0"0 0.ccq6
c.0 0.0 0.00+5
0.0 0.0 c.0043
0. o ç.0 o.cJ4?
c.0 0.0 0.c041
0,3361

0.0 0.0 0.004c
0. c 0.0 0. c()3 9
0.0 0.0 0.0038
0.o c.0 0.0c3?
c.0 0.0 c.cc35
0.0 0.0 0.093 5
c.0 0.0 c. c0 34
c.c 0.0 c.0cl3
ü, íl 0"0 0.0032
0.o 0.2 0.c131
c.o 0.0 0-0030
0.0 c.o 0.cc3ú
0.o 0,o üì.00¿9
0.0 0.0 0.1ú2a
0.0 . u.J 0.;,J¿ 7

0.0 îr,o 0.nc2ô

ss SPR¡NG' GRORSS BASE LOSS E1

o.2938

o.2P.15 0. 0CC5
O.?.Itr3 0.00C5
Q.26r:3 0.0C14
0.2606 C. C0C4
o.2532 0.0033
0.?460 ü. cccl
0.2390 0.c102
c.?"72 Q.c,c12
Q.22':8 0. r,'CCz
0.21e5 0.000.1
o.zL34 0.0001
0.?075 0. eocc
0.20!,9 c.c000
c.1963 0,0
0.19t0 0.0
0.te5s 0.0
0.1807 0.0
0.1753 0.0
0.1710 0.0
0.16á4 C.0
0. l,st8 0.0
0.1574. 0.o
0.15?t 0.o
0.14e0 0.0

0,2973

0.t449 0.0
0. 14C9 0.0
0.1å71 0.0
0. 1 334 0.0
0.1297 0. c
0.1262 0.0
0.1228 0.0
0.1¡9ô 0.0
0. I162 0.0
0.r13c 0.0
c.1c99 0.0
O. t (;ô? 0¡ C

0. Ic40 0. c
0. lct2 c.0
0.0lil|¿ 0,0
0.0957 0.0

7.5570 0.03ól 0.1445 0.r402-0..0000

1.5610 0.cc58 0.0c31 0.o000
t.r449 0.0104 0.0011 c'.ô030
1.55â5 Q.CQ::B 0.0031 C.1C10
1.57).ç 0.cct\5 c.o1ìt 0.01?c
1.5750 0.c0c8 c,cG32 Q.cGcc
1.578C 0.??CrA O.OD17. C.CClC
L.5rO7 o.OOe8 C.CC¡Z 1.1000
1.5q",3 q-e'DaB O.rtQ)2 C.OO0L
1.5'35ó C.uo05 0.Cî12 0.0f;C'ó
1.5878 0.0QO8 0.O01? 0.C0¿0
t.5,ìt8 0.coo9 0.oo42 0.0151
l. 5c1 7 0. cceÂ o.ocl?. c.0t04
1.5î3i C.0ç09 C.CCl2 0.C16ó
!.59t+9 0.CCCÂ 0.C012 C.C2t0
1.5'.:62 ü.CÐ04 Ç.Qr:1? C.021C
J..5ç74 0.CCC9 0.iC3Z O.Cl56
1.5'1d,5 Q.Ct')4 A.CC?2 0.C104
t.5994 0,00c8 o"oc72 0.cc5l
!.6q12 0.C00E 0.0032 c.cc20
l.ô?19 0.oc08 0.001? 0.c40ó
L6114 0.0îO8 C.0112 C.CJOCI
1.6C18 C.0C.-B C.CCJ2 C.rJ0t0
1.6Ð21 C.0C0C C.COr¿ C.0CCC)
1.b.?1 C.0t0s o.coa,z 0.OQoc
L.eçzV O.0552 o.??t)'t 0.25?2 0.0000

t.6029 0.00c8 0.1012 0.0cc0
L.6022 0.00?8 0.0032 o.0ca0
t.óc2l 0.oc09 0. c032 0.3c00
I.óol8 0.oc08 0.oc|? 0.c000
1.óCt4 C.CCC3 0.0032 Õ.0CC0
1.5110 0.cccB c.cc|2 c.0a1c
l-|>eët¡ 0.O1CrJ O.ôt:)? (r.9CCO
1.59,?rì O.CaCq C.Or1.?. C.Q1C?.
t..59 )0 ,1.0c08 0.0032 0.ec37
l.?s932 0"00C8 O.0032 O.0021
t.5973 C.0008. 0.CC32 e.0099
1.5 )41 i)-qio4 O.Clt? r¡.01I I
l.5e't2 0.o40r, c.cu32 0.cI ¡9
1.5')4O .0.O(rCB O.(r)J? 0 ¡.(t27'¿
1.5',i.lrJ 0.00(:rì r).00 ],1 0.02:5
1.5'1r5 C.00C8 0.00i2 0.0173

I

¡9-
-J ''
ori



Àuc
ÁUG

AUG
AUG
Âu6

AUG
AUC
A t.)1¿

ÂUG
AUG

A (,,G

auc
Áu6
AUG

ÀUG
ÀJG
AUG
ÂUç

¡rt G

ÀUG
4 U{;
ÂUç

ÂUG
Â l,rl
AUG

^tJ64Uç
Àut
ÂUç
,\tJG

ÄIJC
AUG
,1U G

ÂUî
ûUG
Âu3
ÁUG
aUG .
AUC
AUC
ÄUG

s
?
9
9
I
9

1
1J
l0
1C
IJ
l0
10
1C
1r)
13

1l
lo
lr
l0
IJ
l1
ll
ln
l1
Ì3
1ù
1î
1.)

I't 6t
l8 6t
1e ôó
20 65
21 6tt
z2_ 65
2J 56
24 65
'!. 56
256
746
4 .55
966
6 61t
765
I 66
9 6t)

1ù Á5
l! 56
12 66
13 66
t4 6ó
1-5 å6
Ll, tr5

18.r6
1e 66
20 65
21 65
22 rr5
2r 66
Z4 6t)
I 66
265
)55
t+ !.,6
5ó6
ó 65
765
86ó
.4 56

LA 66
ll ós
l2 ó6
11 66
14 65
l5 6â
I6 6ó

0.00c0
0 cFs

0.654351 *-- +Q

0. ¿'561t1 *-- + Q

0.657797 n-- +Q
J.659¿13 ú-- +n
0.6a4179 i- +Q

c.\^?.449 *- +Q

).(:(:)a\1 ^- + Q

O.56cr\L3 n- + Q

c.6t 5512 *- +0
C.667'lì() *- +1
0.36e24C *- +1
0.6714r.3 t- +0
t. 5î tstt r +2
j.51¿71) * + 0
O.57)l'Jt' * +O
).6741\L1 q +C
3. é753J3 û +C
:.575754 È +Q

J.6775t¡7 * +O
O.67t1541 * +C
ù.67q186 * €
0.61C194 '1. +Q

C.60^)')l .* +0
3.5!17;19 Â +0
t)-1.ù?,\'3?, f +Q

0.5q31.i7 Á 0
O, t:ñ41 J7 4 €
r).68/,.rJ7 +4 €
0,órj5Iq7 ùr 0
0. /.rlA5.Ì9 t^ '{
4./j+7,¡'l? r* 0
D. ác819C ** q

0.é99:'9l t+ I
0.6d97 )2 t*c+
?" 6?C5qi *+0+
L A,¡11c4 +'ÌC+
c. 1q¿195 *^1+
c. ê92a 1 \, ++Q+
o.6q1795 *4Q+
^.694515 ^re+0. érr53 çó * 0+
C. é951 95 * 0à
0. ¿)96'r 95 * Q+
t). /_,.)7 713 * q+
0.6?91?2 * ù+
3a¡r993e? ù C+
0.?0c196 i, Q+
C.7C0lq2 * Q+
O.701 778 *. O+

C¡ 0 lC0
94.4CFS

0.0200
t08.8cFs

:
{
I
'vri:,)n

0o0300
1 ó3CF S

0.0400
2t8CFS

N)\¡{

'a



o . DA'Ê ÂUC 1 I

HR RAl{ ICEPT EVAPOl EVAP

ÀUG 11
L7 0.C C.0 0^c111 c.0
19 C"C 0.0 0,c?55 0â0
l? c.c QoQ 0.cl?1 0.0
zc t.0 0.c c.0lc7 0.c
21 C.0 C.3 C.Ci02 C.C
22 C.C n.0 C.0c10'C.0
z1 l. I c" 0 c, ?D?t c"c
24 iroO 'J.1 CnLrC)Î C.O

4.51 0"rì C"¿'4:5 0.1763
AUG
I
2

t¿

ó

s
9

ìñ
rl
12' 1l

l5
l6
l7
IS
19

¿<
2J

2
7

5
6

a

l0
l1
7?
iì
ls
i(?

J.0 0"0 C"cc,:r'J 0.C
'l.c ir.D O"O)lc 0.0
C.0l C"0294 C.0)iC C'"CCCC
3.?1 1"050? 1"0)ìO C,C00c
a. c3 il. 35c) c.30.Jii c,cìc10
C.0 0.050,) C¿0')lC C"ÐCC0
0.0 0"051r) c.1t)C'0'Lìùcc
0.c 0"94et c.c3ci c"0cc1
C.i 0"î4Çl+ C"0114 C.CrC4
0.0 0"c4?c 0.2.)t4 c"c)L4
0"C C"r)¿/tÌ O'C')J7 0"4Ð37
D.n C.0159 C"rl3?¿ 0,0074
c.0 c"025? 0"'ll1? 0"111e
1"0 i.c111 0.(:I5C 0.1150
c..r 0.0 c.0i11 c.cl10
C" 'J C. 3 C".11 I o c.0
0. c c" ù o.0J74 c. c
o.c c.c 0,cJl7 c.0
.1.ô 0.0 0"ctl4 0"0
c.c 1.0 0"0'),)4 0"2
c.c 0.. 1 0"c).J! c"0
l.c 0.0 c" 0l'lo.0"c
4"',J u"O 0.C,)'11 ,1"3
0.0 0. C C" oi,)C 0"C
4. Só 0.0 0.5?o5 A.L?6V
1l

.t

WILSCi¡ CP,EEK HATERSHED CÁLCULATÊD OUTPUT

e6

FIELD

0,4951 0.0
9"4857 C"0
8.4829 0.0
ò. ¿8: 5 0.0
8,48t. I 0"C
e.4P10 0.0
e.48tc c"c
8.481C 0.0
1"4910

e"¿src c.o
8.4ð I 0 0"0
8"4610 C.C
î,57 16 0, I 952
8.6rlc9 0.0294
9"ö956 C.0
8. -(95ó 0.0
8.t,956 0"0
e.1,95ó 0.0
9. 59 56 ü.0
B. 595ó C.0
e.6e56 0,0
8.5956 C.O
9. óç56 0,0
6"rrî?l C.0'
8"58¿ó G.0 t
8. ó?5C C" O

8" 6ó94 0.0
E.6669 C.0
8. 6ê59 0. c
8.6657 0"c
a.6ê56 C.c
3.5656 C. Cì

8.6616 0.0
1" 5¿'5 6

9. 56 56 C.0
9.665ó G.0
9"(,656 0.0
9.6(:56 C.0
8.6155 0.0
8.óå55 C.O
8.6656 0.1
8.6655 C. O

8"5ó52 o.C
8.t:64Q, C.0
8"56tC 0.0
8-654) 0.C
tt.èr427 C.ô
e" 626ó 0.0
8. ôCr'ó . rl. C

8"5')¿1 (r.0
r1.58()fl 0.0

Eic:ss
¡

OTRECT PERCOL' DPERC

0. 0 e.0
0"c 0.0
0.0 .0" 0
0,0 0.0
0.c c.c
c.0 0.0
0.0 0.9
0.0 u.0
0.3 361

CELL ÀiO l OF l CELLS

c" 0 c.0
0.0 0.0
t.'J 0.0
o.0 0. c
o,0 0..î

. D.C e.C

c.C r)"0
0" 0 c.0
c. D c.0
c.o c.0
)... o.0
i.) . ,-l at. ';)

^arìa
r.J

(.).4 't) 
"t)t)"t 1.0

0.0C2ô 0.0ê31 0o0
o.0c¿5 0.090ó. 0.0
0.0c24 c,0E3l c,0
0" c1z4 0" c357 0" G

c.e023 0.0€34 c.0
o.0022 0.0811 0.0
û.c022 0.0789 0" 0
o.D02l 0.07ó8 0.0

0.0 0.0 o"ccz 1
0" 0 0.0 t. cc20
0.0 0.o c. r,!20
c.0 û, 0 c.001 ?
0.0 0.o C.0nlÉr
0.0 : 0.0 0"CCl 6
0. 0 0.0 c, Ç01 ?
0.0 0.0 0.3017
0.0 c.0 c.col?
c.0 0.0 0" col 6' 0.0.. O.f C'OlL/r
a,o o.o o"ocl5'
o. o (j" o. o. 001 5
0.0 c.c c.001 4

a" o c.0 c. 3cl 4
o.c o.0 0.011¿

''o.o 0.0 0.0'Jt3
o.c o.o o.ooi3
0.0 0.0 0.c013
0.0 : þ.0 0.c012
c.0 0.c 0.0012
0.0 0.0 0.0012
c.0 c. o o. cfl I
0.0 0.0 0.001 I
0. 341 5

0.0 c.0 0.c011
0.0 0.0 0.0910
0.c c.0 0.0c10
0.0 0.o 0.ccl0
0.0 c.0 0.0nI0
c.0 0.0 0. cc09
ç.0 c.î 0.00c9
0. o c, I o. c009
e.0 0.0 C.''r009
0.0 0.0 0.0c09
0.0 0.0 c.0c08
0.0 c.o 0.00c8
(r.C C.C C-)')t)g
ú,.0 0.0 0.Qc07
o.o c.D o.cot7
0.0 0.U O.(l.,Jl
0.0 0.0 0.00c7

SS SPRING GRORES BASE LOSS ET

c.c ),J'i o.0
0.011ú c. c
Q.C.)O0 0.0
o" o0-r1 0.0
c,0?.)c c.0
c.0)'JJ 0.c
c.aii0 c.c
ù.9C.)L O.ê
0"c,))5 r'.L'
c.ír0i7 c.0
c"0D44 0.0
0" 111? ü.t
'l.vl/r1 0.Í1
0ô.,1r-¿r Ð.0
0. 11qü .),r)
0.i)lÄJ Lr0
c.1.r't'ì (i.r)

0.u973 1.579e O.O?43 0.29't2 C.1722 0.0001

0.o747 o.c !.5?69 o.OOO8 C.CO32 o.CloO
0.o726 0.0 1.5?50 0.0c08 l.Qoj'? 0.ofJc0
o.o7có c.o 1.5?31 0.CCC8 0.c031 0.c
0.0687 0.0 1.5r10 0.0!0e 0.c031.0.0
o,e6óe c.o 1.5590 0.0C18 0'0t31 c.0
0,.oe5o 0.0 1.56ó9 C.00Câ 0.00.]1 0.0
0.c633 o.o 1.554T o.OC08 o.0o?1 0.0'
o"oó15 0.0 1.5626 0.c006 0.c031 0.0
0.0599 o.o 1.5åù3 0.00c8 0.c0?1 4.0
o. c5rJz c.0 t "t59l 0.c)t8 0.0cll 0.c
o.05ó6 c.o l.155tt 1.OC18 C"0031 C.0
o"0551 0.0 1.5934 0.000e 0.co3l 0.o
o.05?6 C.O I.5510 rt.DAl:8 0.0031 0.C
0.c521 0.c .1.5485 0.C!Cg c.Cc3! 0.0
c.05o? o.o 1.54t>2 0.Dcc8 D.'C0?1 0.0c50
o.o4e3 C.O L.Sr,Zt o.00c8 0.0031 0.0119
0.0480 c.o 1.5\L2,0;C0O8 0'0011 o.cc14
0.0467 o.c 1.53¡16 0.0019 0.0031 0.oc37
0.0454 0.0 1.575L 0.00c8 0.0031 c.0014
0.c442 0.0 1.5i35 0.0008 0.cc31 e.1c04
c.o43o 0.0 1.5"c8 0.ccta n.0031 D.c3cl
o.041e 0.0 L.52)Z 0.Coll8 0.c1ll c.cccc
O.04Ê7 O.O 1.5255 O"00r¡8 O.CCll D.C0a0
o. cl96 o. o L.5229 Co CCCe 0.0c30 c- c!00

o.z9l3 1.5229 o.Ce29 9.17L7 ç.40?2 0.0001

1,5q01 0.0cc9 0.a032 o.o1l1
1.583? o.cc08 0.0c32 0.0055
t.5972 0.C013 C.C032 0.C121
1,5A56 0.001e 0"0032 00cc07
1.5A40 0.0cc8 o.qc72 c.cec2
1.582r 0.00c8 0"c032 C.CCo0
1.5d?ó 0.c008 0.cc?z 0.cc00
1.5 7å8 0. OCICB A.1C'r? 0.OC 00

0.0385 0.0
0.0374 0.0
0.0364 0.0
0.0?54 c.0
0.0144 0.0
0.o?.35 0.0
0.0326 0.c
o.0?1 7 0.0
c.03c8 0.0
0.030c 0.0
0. c2e2 0.0
0.02t|/+ 0.O
o.o7_f6 0.o
e. c2á9 c.0
O.62lrl O.ó
ù.0254 0.0
c.0247 0.0

1.52?1 (-1.10C8 0.0030 c.1c00
1.5173 0.CCo8 0.0c30 c.oco0
1.5146 0.9OCre 0.0030 0.0C00
:..5tr8 0.c008 c.1c30 0.cooo
l.5reo c.c098 0.c039 0.0ccî
1.5r61 0.00c8 0.003D 0.o'ic0
1.5013 0.OoC8 0.C0?0 c.c0c0
l. 5--1l' O.OCCT¿ O.',.ir.)1C O.OC¡0 I
L.t+975 0.1O07 0.0C30 c.c0c5
L.4946 C.0007 0.0010 0.001?
1.4c17 0.1007 0.003c 0.cc44
1.4:188 0. O0O7. 0.0O30 e.CCra9
7.4,t",2 D.Ð¡¿')7 í,...¡)'.lt 0.41/r j
1.4329 0.0C07 0.0010 ('.019C
1.1,??9 O.ôeO7 C.ìOtA C.C1í'0
l.t, It>t) 0.0c(i7 0.'JÜJ0 c.Û143
1./rli9 0¡0007 C"0039 0.C0tr9

Ì\$. '\òì
@



ÀuG lt 17 ó6
Âuî 11 19 ó5
arjG l1 1t ó5
AUG 11 2C ¡:6
aui 11 21 ó5
Àuî l\ 22- 65
ÂuG 1t 2.3 6ó
ÂuG 11 2¿ 66
A,J5 12 1 6ó
ÁuG L2 2 66

^t)a, Lz 3 6ó
AU3 i2 L 65
L,J^, 1¿ 5 t5
AU: i? 6 

^,JÀrrc 17- 7 6t,
AUG t?, 8 5r)
AUi 12 9 t¿5

AUG 12 10 65
AUG l2 ll 5/r
ruç l.? t2 65
Àuî 12 l3 66
AUG t2 t4 56
¡ uG 72 15 {:t>
¡.uç 7? \6 66
Aljù !?_ 17 65
L')G l? l4 66
ÂuG 1? 1? 6r'
AUç TZ ?C 56
AUG I? 2L E6
ÀtJi 1? ?z 5l.,
AU3 \2_ 23 ^.6Àuc, 12 2É 55
.1UG 1l i 66
Àu6 t3 ? 66
AUG L3 1.65
Atfc LJ 1 ß.5
ÂuG 1i 5 66
AUç 'l) 6 66
ÁUG 13 'l tr6
ÂÎJc 1l 3 55
auc 13 9 66
Âu3 13 lC 55
.lrc 1? 1l 56
¡l'JG ll 12.56
Âu6 11 13 66
auc ll 14 6(,
Â u'J 1l l5 54
t\Uç l3 16 óá
ÀuG 11 17 6t,

0. 00 0o
0 cFs

C.7O257j i* Q+
c.Tc3167 * A+
0.?c¿161 r 0+
o.'llL-)5L * o+ '

C" 70574/r + 0+
?o7Cail7 û 1+
0. ¡17127 r Q+

1"7î8I17 '+ 1+

lr 709irq2 * Q+
0.711079 r.t
0.714.i54 tl!'¡.....r
4.7174/:î *.1 +
t,7trr:l¿ * Q +
0.71t1i5 + Q +
0. 7i,17îé * 'l +
c.72C976 { Q +

J.72L355 È 0 +

o.7 ?.21 11 ù .J+

r" t22)1a * il+
X" i?)'¿ò5 * 1+
O.7?1t+i9 + Q

0.725?-7,? * ?
?.??5-1?4 È I
c"125775 + Q

c..121...L4 r< +
0.72!ì112 û å
0"729r179 * Q+
o.729)q1 t Q+

^. ?1C/¡Cq È Q+
1.731371 * 0+
c.7l:i?.2 * Qi
l.¡l?îqz È I
o.7115i1 4 +
0.7344C¿ r q

0.?151á¿ * 0
t.7?5?t? $ 0
O.725¡¡'12 + I
o.lr74?3 n or
0.73¡¡17¿ * Q+
| .7 72.) ?-2 + Q+
C.'l?1"7e + Q+
0.?4c41i + )+
c,741. 140 *',J+
O. 74l l0? * C+.
ù.7425¡il, * Q+
2.747194 t Q+
).744L 2¿ * C+
0.7/,,rq59 c Q+

0. 01c 0

i 54.4CFS
0.0200
108.8CFS

',1:''t4

0.0300
1 63CF S

0.0 40 0
¿l8cFs

¡.
1
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,frI LSCN CREEl( T.fATERS¡lED

o 
s I:,¡uLÂrI3N PROGRA$ {

. T$¡S 2RO5qÂ$ VAKES ['SE CÉ L¡NËÂR RSSEVCIRS
PLÁCEC OiI! AI]J]VE THE OliI:R: ANÐ FÈCCO ROUTI¡:G TECHNlQUES
. T: CRgER 10 SI'ULÀÍE THE HYOÂCGíìA9I{.

¡¡I AlDIÏIlNr CILLSTSI¡'TLAq 9{IÏH RESPECT TC COEFF¡C¡ENTS'Af'lD qbS:valrrS ÅF: pL¡1CL:D 5ltÍ BY SIDg IN ClìCER
. TC F(,ÊTrÊR {;5i FY TtsS HY0RCGRApT-|.

l¡¡ THIS ?'rN THi:P: hEAE. !. CELLS USED' ÂN0
THE Si¡4'JLATIl\ YE¡R OF 1C)65 STARTIÄJG ON AUG 

'.
1I{: ÊCLLCI{II.IG'/TERF THE INTTTAL CCNOITIONS USEC

ICEPT = C.C PËÂCCL= C.0 KS- 219.
JCÀo- î.0q KÞ= 1. GaDRES= 0.0
FiELD= 7,aC PÊP.CAP= ergC BaSE= 0.
FC^e- 9.00 C,tL:RC= C.O K3= 200C.
ceÂ',t= c.,90 KDp.4l.5c , LCSS= 0.0
0lâ9CT= 0.0 SS= C.C KL= 500.C0
/,2= 52-t¡O .SPR I\G= 0.O

NOTE: These coeffícients are the average of the two

best hyd.rographsr 1965 and L966

Storms 65-9-1, September 3

66-8-1, J\ugust 5
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,t
C0 = -.714 Cl = 1,000 CZ = Q.1Ï4 K = 6.CC0 X.0.5C0

ìTILS-ON CREEK HATERSHEO CALCULATEO OUTPUT

OÂT: AUG '5

lAI\ ICE"T EVA2:f. EVAÞ

L4

16
17
IA
\e
20
ZI

24

5
0"cl C.0C5) C.00/r5 0'0045 7"CC0C
0,0!t c.c50? c.0045 ç"1c45 7"c146
O;CZ 3"'gtCC C.0r)36 .C" 0C3ó 7"C172
c"c c,1473 C"ODZZ C.C)22 7"045?
Ð.0 C.û45? 9,1)tl.0.0?11 7.0412
o.7 c.^,L5r- Qol)'Ja C"jaCL 1"ç/.52
c.D 0"04ó1 c" ct,..i 0.ir)1i 7"44i2
C"0 ç'.)4bL C"CJ00 0" )0!0 7.gLsZ
C.O C.,,'/'frl C.Cl'11 C"'-'Ð0C 7"aL52
?,C l.')4ól C"1ll0 C"t?CC 1"Ct+52j.0 1"c461 c.,)))l o"occc 7.1452
c.i1 0,0451 c.ùr65 c"0165 c.,J45Z

AUç 6
1 C.0 0.c4ól 0.0 0.c 7.0t 52
2 0,3 0,0451 C,0 C.0 7.C452
3 C"C C.1/,51 0,O C"î Ì"C452
4 î"C C.1/:.5'r C'"C C"C 7"Ð1i2
5 C.C1 ü, 1i.-rl C"î C.Ð 1èC4\Z
ó 0.l3 c".l5c ) 0.c o.c 7.0^.59
7 0"r)á 0"0531 9ô0 0.0 7"i099
8 D.¡3 r-1" 0"?? C.0 0.O 7.1540
9 0.03,i".t510 c.,J 0.0 7.lîa,4

lO 0.32 C.OsJ? C.C O.O 7"2Ct79
1l c.0l c.051J c.0 0.cì ?"222+
12 C"92 C.ost)) 0'o 0.C 7.?Vl3
13 0.C C"0101 0.0 .0.0 7"?^71
14 0,C2 0"C5Cl C"O 0,C 1.?.569
L5 c.1¿. ?.',15.).) C.C 0.0 7.1?55
15 3.11' j,a<-1) !o0 C"C 7"?.382
17 C.14 o.O5Cl 0.C e"0 1.5t>C'1
tô 0.25 c.05ù0 c"0 c.0 7.761ó
19 2.66 C.Ccl) C.O C"0 8.2222
z0 0.39 0.05r)c 0.? c.0 8"97e7
¿1 C"5e O.ù50) ú.0 0.0 9,636t
22 0.59 o.i5no 0.0 0.0 10.0Éc8
2V 1.33 0.0501 1"J 0"C 10.3C49
24 0.31 C"CtJC C"0 0.C. lC"J95e

¿"25 0.05r.) 0.3Ió5 0.C1é5 3.1859
ÂUG 1
1 0, I 3 C. rì5Ct C,001C C. CCoC 10.35e7
? ?.':2 0.rl 5Çl c.3'J¡0 0.oJco Io.20l2
3 rì.ùt 0.csc) c.i))îc c"0J1c tc.r11ó
4 O.Dl e.O1)) C.".;':,1 q.i1QD 9.145't
, 1.O C.U5tt fJ. ?10C C.Cto0 9" 59c?
6 0.I (. r:qnl i. raaj)ír t. i.')oô 9" 5t,otr
7 1,¡ (:.r.r'.-ì,r c.,)1^c (.i),ì1^ c"¿,.,ç1
C f!{) r-\.'\¿,rl'J.))J:. a"ï-'01 (r.-{(r)¿
1 C. ) f.i¡,ti, î-":)^ C.1),:r, 

'.2150l( tt.it .1,.J/.,:¿ tt.l;'tl lt.i¡,:Lj ').2Lt,6
Ll rl.,) a.t^L9,)"c,ltt c"oott 9.15r2
l: ô-ir't. !r..rr/.; ¡r¡,r/.7 .J_lr.':r,

1l q.l. t,.¡1lt\ 1.:'l.,..7 ¡..r'[o? c).(./,/,0
l4 'ì.., 1.t!¡/,J r'"'ìì l', ô.rll lq I,l,;'')tì

F I ELC EXCESS OI iECT PEF,COL DPERC

o "o2?20. c16e
0.0
c.0
0.0
c.0
0.0
0"c
0.0
c.0

0.0
0.0

e.co59'
a. cz94
c. c583
c.0u 94
0. cze4
c . 019ô
Q.0c98 '
o.0196'
0.,
c.0l eô
0.1. 1 76
c.1073
c. r37 2
o.2646
c.5 565

c.5s80

0"313r¡

e.Lz74
0.01ç6
0. c0.? ð
0, orì9 B

c.o
c.o

c.0
c.o
c.0
c.0
(.- ('
c.0
o..)

0.0 0"0 c.0
0.0 0r0 0.0
0.0 0.0 0.0
0.0 c"o c"0
0¡ c 0,0 c.0
0"c c.0 c,0
c.0 0.c c"c
0" 0 0"0 0.0
c"0 c.c 0.0
0.C 0¡C 0.0
0.0 0.c o.o
0" 00.22

0.c' o.o 0.0
0.0 0.0 0.0
0.0 0.0 0.o
0"0 c.0 c.0
o.0 c,0 c.0
.còo o.o o,o
C'O ÔrC O.O
0.0. 0.0 0.0
c. 0 0.0 c.0
G.0 0.0 c.ù

'o.o o.o o.o
0,0 0.0 0.0
Q.0 0.0 0.c
c.?' 0.0 0.c
c.? c.c 0.c
c.0 0"0 0"0
0,0 0.0 0.0
0.0 0.0 c.0
0.0 0.c 0.0
0.c o.oz5, c.c003
0.0lC2 c.1 194 c.c020
c.01 70 0. I e01 0.0055
c.c209 0.215C C.01tl
o.czzz c.?266 0.c151
0. 1474

.0.0218 0.2229 0.020c
o.0193 0-?oo? 0.o?45
0.c1ó2 0.1731 C.02a3
c.0t35 0.t4et 0.ol1l
0.0112 0.12e4 0.0137
0.ot')1 r}.lcc9 0.o35/r
O.Qc)l4 a.Cq4? O.oi7l
ú.0ü59 C¡.r)r:U7 C..j3¿i
c. c,ôr,(r c..16{¡ } o"1ì?3?
0. tlJi9 0.Cr')t, ('. 0.ì'r.ì
C. ()t)2 5 0. C5 I 2 O.rt195
1,-tt¡,17 r¡i'ìr.,¡l rl-" l,rr.
0.1ì1lt fJ.')'.llfr 0.r)J )''
l.i) !t., ô.ôÌ7t t.t)?.,1

CELL NO 1 OF 1 CELLS

53 SPR ¡rlc GRDRES 8ÂSE LOSS ET

t
,t

¡

t

0.0 c.c
0.0 0. 0
0.0 0.0
0.0.. 0.0
0.0 0.0
0.0 0.0
0.0 0. 0
0"0 0"c
0.0 0. c
0.0 0.0
0"o 0.0

0.0

0. o 0.0
0.0 c.0
0.0 0.0
0.0 0" c
0" 0 0.0
0.0 0.0
0. o 0.0
0.0 0. 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
c.0 0.0
0.0 0.c
c.0 c.0
0.0 0. o
c.0 c. 0
0.0 0.0
0.0 0.0
0.0t2ó c.0
0.0a39 0.0
0. 2299 0.0
0.4!ez c. c010
o.6259 C.C?te

0,c0u0

0.830ó o.ocz9
1.Ct55 0.O0t7
l.i?27 C.C044
l.?ee4 0.co50
1.40c5 0.0055
I.47e3 0.OO59
1.53'r() ().oCl.I
\.rE¿b a.î:t)(¿t
l.¡J123 o.0469
l.{,J16 0,'JUb5
1. ó4C9 C.006ó
1...1:'4 (t-r,^.,1

l.¡1 ì7! 0.01 r,¿'

l./'?¿'rt O.ffl¿'5

0.0 0.0 0.o 0.c .

o.0 0.c 0.0 c.0
o"o 0.0 o.o 0.o
0¡0 0.0 0.0 0.0
0.0 0.0 0.0 c.c
0. c o"D 0.0 c.0
0.0 c.c c" 0 9.o
000 c"0 0.c c"c
c.0 0.o o.o c.0
0.0 0.0 c.0 cì.c
o.0 0.0 0.o .0.c :

c.o o.0 0.c c..0 010000

O.'O O.O O.O O.O l

0.0 O.O O.O O.O ,

o.c o.c o.c o.o
c.0 0.c, o.o c.0
c.0 0.0 c"0 0.c
0.c 0.0 0.0 0.0
0.0 0.0 c.0 c.c
or0 0.0 0.0 0.0
0.0 0.q 0.o o.0'0.0 0.0 0.0 c.0
0.0 0.0 0.0 0.0
c.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.9 0.0
c.0 0.c 0.0 0.0
0.c 0.0 0.0 0.0
o.0 0.0 0.0 û.0
0.0 0.0 0.0 0,0
o. c 0.0 0. 0 c.0
0.0002 0.0000 0.0c00 c.0
'?.01I3 0.0c00 0,D000 0.0
c.c051 0.c0c0 0.c0c0 c.0
0.cl2e 0.00c0 0.0000 0.0
o.a254 C.CoCO C.0901 0.0
o.o?54 o.c000 0.co0l c.0 -0.0000

o.o4zi o.ocoo o.coot o.o
0.065a 0.ooco 0.0001 0.o
0.0912 0.000c o.0002 0.0
0.1207 0.0001 0.0002 0.0
0.1 529 0.O0r1 0.3003 0.0
c.tþ.'l? o.10cI 0.00c/. 0.0
tt.22tí) n.,)o,ll f .t)ì..rt 4.2
0.2¿ f-ìo o"rJ0Ll u.0.J15 0.0
()-¿ )t3 o.^côl o.ol.o/, L.o
0.J iól 0.ùrirlä u.u,i,j I 0.0
0.7747 0.O0ô2 0.00ù7 0.0
r,!,¡l ì: ô-^'l,la ô./rr.¡ro 

^.ô0./,,, 17 lì.ô0)2 0.o0i,a n.0
f,. 4 r¡.¡ úl n. 1Ê r.1 f,. a, r I (, (: . (r

N
@
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o AUG
AUC
ÂUG
AUG

Âu6

AUG

.AU 6

ÂUG
À U,;

AUG
At)ît
AUJ
AUç

AIJç
AU3
r. Uî
AIJ G
AlJG
,1uC
Âu6
.1U G

Är.,G
ÀUç

AUG
AUG

AUç

Ãt.)1,

\tle¡

ÄuG

5l¿
5 t5
5 lt,
5 Ì7
5 18
5 19
5 2û
527
5 2?.

5 ?-3

,24
6l
62
61
64
65
56
ó7
63
69
Þ I (¡

6 1l
6 12
6 1l
6 14
6 t5
ó t6
5Ir
ó 19
6le
624
5 2!.
6?2
627
624
71
7)
74
75'1 5
77
78
7 lo7 11
7 1)

713
714

66
66
66
ó6
56
óó
5!¿

65

rf) 6
66
56
6-s
6.5

ó¡)
66
6t)
6.5
!)6
6t,
65

66
56
óó
r¿5

55
66
5rJ
66
55
66
65

.() 
t

65
6o
ó6
66
é6
ó6
t¡5
55
56
b6
65
66
f,6

, 0.00c0
0 cFs

0. c00? c 0
c.cclA:0,..
0. cG?2c0 +
a.ocz?cc + '

3"0c22C0 +
0.cc221c +

').c!2?ìc +

0.i';?2'.'0
c, co2 ?00
t.i022t0
0.0022c0
ú.cc23'lc +

C. Cfr ? l1:l +

J. Cî? ? ):) +
o.3.223C +
.J,'JC?4Jl +
0".cül ltJ^ È

c.')cr.? -rc È.
î"c'ì¿-ì11. +
1"}Cii',J0 . +
0. ù0 5,ìc0 +,J.C0ór1o +

0"oCà¿rC¡) +

l.acs,rr)c 0 +
1 ,\r,r- l,,r' 

^À.1.t..r2)î Q^,".
,J' C i 'ì. /, r,1 â. â. o
Q.l\42..)') p.+.c.

c. 0 100
'' ¿ 5a.+CFS

0.0200
.¡08. scFs

o.251 )?. ¡ ----------
0.?6859t
) . ?317 3i
Q.2')7 7 5C
A 1a.:t-=)

u.-12ic¿5
D. l -ì1) )6 ---------
2. )4at15
0 " 34 ?352
1"3557C5
o.'lé'3e49 o

0.0300
163CFS

0.04c0
.218CFSâ 0.01

't,ûÈÈ*ñê'i 0.09.
*f, 0.o2

* 0rO1*ü* o.03rrr*+r* 0.0órrr c.03
+nû c.c3

' +* 0ç02
* 0.01

*'f e.02

4! C.Oz 'Ê*t*tÛ+f*+4t o.12 ì. i*+*+,t*+*á+ 0.llri*r+r'!ût*+Êû** 0.14
it.çâ{**#t*frû**,$+tÉ***tû+ ü?* C. 26

+Q
o

0+

o

+

tt4"ùnttç)t+ * 0,t 3*r c.02
+ 0.clâ 0.01

N)
@1(,



. OÂTE ÀUG 7

HR RAIN ICEPT ÉVAPOT EVÄP

Âu6
l5
15
t1
l9
lo
20
?L
z?
21
24

L
2
3
4
5
6
7

.8
9

10
1l
T2
t3

l6
T?
l2

2ü1
2l
?2
?1

7
0.c o.cai5 0.1115 0.0135
O.D C"?t C.CL17 0.0)C5
Ç"0 c,C o.CC57 C,.C
c"c o.c c,!i)13 c.0
1.C 0.0 0.c013 n.0
0.3 C.0 C"?J.ì/' C"0
C"1 0.C C"îCt)l C"0
0"r 0.c c"r.)0c 0"0
0.0 0rC 0"iCf'C C"C
0"l--, 0.0 0.0î)c {l"c
/r" 59 Ç.0 0" OrJ35 0" c665

,),

HÍLSCN CRÉEK I{ATEÂSHSD CALCULATCO OU"U'

1"O 0.0,i.c c"0
o.c 0"0'o"o o. o
3.C 0.O
0.0 c.0
c" 0 c.0
a.3 0,c').t i.)
0.0 c.0
c.0 0.c
0" c c.0
c.1 c.1'
ç.) 0.c
U. {] U. U

c.c o.c
0.c 0.c
0.0 C¡ C

î. J C..0
4.0 0"î
J.t c.!
c"0 0"c
0, c c.0

4.39 C.i)
a

óó

FI ELO EXTSSS

e"ç990 0.0
rt. 967? 0.0
8" e3?4 C" C

e.9144 C.0
8.9o70 0:0
8. B1i3 C. 0
9.872C C.'0
tl" 8ô2 3 0" 0
t,. e54o 0.0
s. 84é8 0" 0
L. ?t¡ 6'ò

9. Â/.ú/> 0.0
8. 11351 0.0

e.ú264 0.0
8. 9Z2e 0.0
8. Alç8 C.0
8" 5172 0" 0
e"3143 0.C
8"ii?6 C.r'
8. !it lo o.0
8.ôú63 C"0
8" 8CC3 0.0
e"79có. 0.c:
8"711? C"0
6"Ì{:21 C.J
8.746'Ì C.0
8.7t90 0"0

8.73r)9 0.0
B" 710c 0.c
s" i¿9? c.0
e.1?ç7 0" o
4.1?96 0.0
8.7296 C.0
!"729r)

8. ??9ó C.0
8.7?9ó 0.O
8"7296 0.0
e.7296 0,0
e,.7?96 C.0
e"7?a6 0"0
8.7?çó 0.0
e.7296 0.0
8.7 2e4 0.0
n.729' 0. C

8. t-27 ! C"f-Ì
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DIRECT PERCOL OPSRC
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ÂUG
I
2
1
4
5
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CËLL NO 1 OF 1 CELLS
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SS SPR¡NG 
.GRORES BASE LOSS ET
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o.6,"c2 .0.0020
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e. q673 C.00C4 0.001 7 C.0ir00
0.a958 0.0c14 0.coI9 Ç.0âc0
Q..a255 0.Ctt5 0.001.9 c¡.00f,0
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1.OC')l 0.î005 0.0C20 0.C0r'0
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5
6
7
2
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i3
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16
l¡
l8
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20
?t
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z1

0,41?1 c,.a
0.Cî1r5 0"â
e "c4).2 0 .?
C"C:li9 C"0
c.c.)11 0.c
c,0 )iL 0 ?.J

c"c.J)r: 0"i
î"C-ìOr 0"0
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HILSON CRÊEK WÀlERSHEO CALCULATEO. OUTPUT

8.7C29 C.0
8,597I 0.0
8.6e3? 0.0
3.6ç2? 0,0
0, 6')16 c" 0
9" 6e!.5 0. c
¡ì"()î14 0.0
{.ì" a'914 C.0
8.69i4 0.0

. l"6ci.4

8.6914 C,0
8.6ç1 4 0. c
8.ó914 0"c
8"ó9t.4 C.C
8.6çI4 C.0
ê.6ç14 0.c
ô" 591.¿ C" 0
3"5913 C.?
3.59C9 0.0
P).b?.q6 C"0
8.6âô1 0.0
8"678) 0¡0
9. ôê49 0.0
?" 5L5g 0, o '
2.(¡?19 C.0
q. Ar,1,1 C"0
8. 592¡¡ 0. C

8.5n48 0.0
s"59t2 0.0
8. 57ç9 C, C

a"57e5 C.0
e.57.o4 o.o
8" 5794 C.0
8"579¿. 0.O
1.57ç4

P,.57 94 0. 0
8.57 14 0.0
8.5794 û" 0
8.5794 0.0
e" 57çô c.0
8.5794 0.C
P," 57.]4 0. 0

- t"571)1 0.C
. a.57 es c. o

rJ"5775 C.0
8.57'r7 C.0
þ.\' r) O.C
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8.5JC7 0.C
tt.iju? 0.C)
P,. 19íO 0. O

c.0 0.c
c,0 0.c
c. c c.0
c.0 c.0
c'.0 0. c
c.0 c.0
c.0 0.0
c.c 0.c
0.0 0" c
0.29c3

CELL NO 1 OF 1 CELLS

t
2
1
4
5
ó
7
I
(l

1l
ï2
1J
t¡.
t5
1ó

c.otI3 0"4ó84 0,0012 1.5257 C.0008 0.e031 0.0071
o.o1t0 0.4560 0.c0i2 1.5?30 c.0c08 0.003!. 0.0c45
c"0107 c.4440 c.c011 1"5400 0.0C0a 0.cc?l o.Dç22
0.010/r O.4324 0.0CìI1 1.5467 0"C0CB 0,CC?,1 C.0Co?
0.0101 C. ¿r?I1 C" C010 l.55ll, 0.00C0 C.c031 C'?Cc3
O.CC)9 0.¿rlCI 0.C0i0 1.55î3 0.c0CA C.c031 0.Ce0l
c.0c9s 0"3ee4. c.cc09 1.'.'.65\ 0.CCr8 0.C03i C.îC00
O.rrl?1r 0.359C C.CCC9 1!57'17 C.0O,l8 0.CC31 t:,.('açO
o.3O?1 o.37e9 c.írc08 .I.57t'o O.a)o4 0.C112 C'0000

c.2641 1"5?é0 0"c3é4 0.1455 C.L1C2 0.CC0¡

0" 0 c. o c" oc99
c"c 0.0 0.0097
o"0 0.0 ccor.rd4
c.0 c.0 c"c)cez
0"0 " c.0 c.cc8e
0.0 0.0 0"0078
0"0 0.0 0.0076
0.0 c.0 0.0074
0.0 0.0 0"cJ7z'o.o o"o o"oc7c
o.o o.o 0"0069
C.O O.(r' 0"00/17
0.0 c.Ô c.c055
î. c c.0 Q.)0\t,
C. C c/.0 0-CQ52

'o.o c"1 0"úç61
c. 0 0. o 0.00 59
0.c c.0 0.cc58
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0.0 0.0 0.0055
0.0 c.0 0.0053
o.0 0.c Q.t152
c. 0 c.0 0. c051
0.0 0;0 0"îc50
0.280?

SS SPR INs GRCRES BASE LOSS ET
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0.0
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o, t
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o.o
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0.3596 C. C007
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0.324I 0.000ó
0.3158 0.0C05
o.307a 0.0cc5
c. ",000 0. c005
a.zç24 c. ccc4
c.2850 Q.0C04
0.2 779 0.0CD4
0.2799 C. CCC3
o.za4¿ c.ccc!
c.2576 C,0C03
e.25t? c.cr)c¿
0.2150 C.O00Z
0. 2re0 0.0002
o.2172 0.00ç2
Q.227c¿ 0.0?.,1
0.22t9 0.0c01
o.2156 0.0cc1
0.2t14.0.c0cl
0.2có3 0.0c00

o-2t78

1.5811 0.cc08 0.0c32 e.ccc0
1.595e C. e009 0. CC32 0.0cc0
1.5?r,5 0.CC0A O.A?12 C.îCC0
1.5<r/.9 0"0:îP 0.cc3? c.1e11
1.5eec c. cGr8 c. ccìz ó" rcoc
1.5C¿9 0.C0C9 C.A07Z 0.C0î0
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L.t:?.9? 0.0,Jc3 0.0011 n.c?10
La63L'l C'0CC8 r:.0133 O.C'166
L.6732 0.00Ce 0.0c33 0.0144
t.614q 0.c0c8 c.ú033 0.0051
L.6165 0.0003 0.0013 c.c320
l.ô3ft0 0.00D8 0.o031 e.0006
L.6117 0.C008 0.0033 0.0cr0I
I.,5{.15 0.C00ô o.c033 0.00co
1.ó/+15 0.C008 0.0031 0.C00C
t.5425 0.C018 0.003] 0.cco0
t.5425 0.C55e O.2?32 0.252? 0.0002

1. ó4r3 0.00c8 c. cc33 0. cocc
1.6440 0.0008 0.0ci3 c.00c0
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1.645C 0.0008 0. cc3l 0. c000
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1.1,45ó O.c,OCg 0.CO33 C.C0CO
1.6457 0.Olo8 0.0033 Õ.09c0
I.6457 0.CCC9 0.0CJ3 0.CcO2
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I{ILSON CqEEK HATERSHEO

SIVULATICN PROGRÂI' à

T!{IS 2P.ECP.Â}I VÂKES USE OF LII'iAR
PLACED !¡iE A3'VE T!I: CTHER; A¡ID FICCO
Iil CRDER rC SIvUL,ITE TrrE HY0PCGRA?l'1.

IN ADDIl IO\r CFLLSI S IVTLAR '¡I1H
A\D RES:V.JIÂS ÀÉ E PLACED SIOE AY SIOE
TO FURTHER, }IlITFY IHE HYDROGR,APH.

Iiì THI S q.UN THEt õ 1r33,5 I CetLS U5!0, AND
Trt; SJyJLTTIT)¡l YE,:;ì fF l?5(. STAfìTIl.tG rlN,\UG 5.

.TIIÉ 
FCLLCT{II..¡5 i{€Ri THÊ ¡NIlIAL COND¡TIONS USED

ICEÞT = 0.0
ICJ\o= C.Ot
Er:r ñ- a ^^
FCAs= ?"00.

Di.o.iCT= 0.0
KD= 55.Ð0

P.ESEVCIPS
RCUTING TECHNICUES

RESPECT TO COEFFiCtENIS
IN CRDER

PERC.'JL= 0.0 KS=
KP = 6. G9.O

PiilCÀP= 3'8C
c2 iQ.a= 0. c
KtP-- 33.90
SS = C.0

6. G9.0.RS S= 0. 0
,8C BASE=BASE= C.

Kg- 2oCC"
L05S= cio
KL= 50C. C0

c,0

171.

NOTE: These coef ficients \,vere obtained from the 65-9-1 storm.

This is just a test to see h-ow the fit compares between

hydrographs of separate years.
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o
CO = -.714 Cl = 1.000 CZ a e.714 K ! ó.OOO X ¿ O.5OO

ÀUG 5
l6 0.c1 0"0c51 0.0045 e.Oa4515 1.e9'c"c'ic? c.cc45 c.1î45
L6 û.C2 0..150.) c, oti6 0.0c3é\7 c"D 0.c,.7J c.c:,¿¿ o.,lc22
l9 0,0 c.î4s? a"33iÌ û.îtt1
l9 C"C C.C45? î.î.)14 0,Cî()420 c.c 0.14é1 C"rùr11 C"üOO1?L C"C O.,J451 C.oOOJ O.OJOO?2 0"o 0"14S1 0.1,)_ì1 C"C13o23 ),C !)..¿LLl. C, l)CC 0.0.1t-'O24 C.o C.14{, 1 C,î1,)o Ð"c)10

)"ll 0.14¿.1 î.it/¡5 O".rl65

P.AIÀI TCEPT EVÀP3T EVAP FIELD .EXCESS OIRECT PERCOL DÞEAC
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0.cl 0.95cù 0.o c.!
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c.t6 c,o5.r) c"o côo
D"C1 e. O5Ct C.0 0.0
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3.12 e.1!),r c.c c.4
aì.ari c.,15ñ.) c.c c"o
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3.0 c.35c? C.C C"O
0" c2 a. c5l) c,0 ii" o
c.!.2 0.,05.-)J 0.0 o.o
c.tl c.0c3l c"c .c"10.Ì¿ C.lcr)J C.C O.C
0"2ó 0.r150,1 0.1 o.o:).66 C¡ 05t0 C.1 O.O,.î4 C.Os-rJ 0,c .c.o
0"59 0.c5:ìJ C.C C.0
1.59 0.C5Lr0 C.0 O.Oo.t7 ..a:.oo c-c o"c
0.31 0.0500 C"O O.r)
4.¿5 C.3531 0"Ctó5 0.0165

7

3. I 3 C. C5DC 0.0ccc o. oJ0c
l.^2 C.C5 )J C.,)J.)C 0.n')iO1,01 Lr;Lr51,) C. )r:)rC C"COî1
C.rl1 fì.î53') r-'"0C:q O,í,CCC
c-0 cr¡501 c.c )tc 0..3J00
t. l Ç.1)1,.!) c.1tl3 c.101c
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rj.0 u.!:?7.i L.'.Jl)l c.cìù7
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IiILSCN CPAEK UATEqSHED CALCULAiED OUTPUT

CELL NC 1 OF 1 CELLS

?.000c 0.c
7.0143 0.02e2
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'ì "Qí:32 0.C
7.145? 0"0
'l "1412 Co C
7"cL52 0.o
7.0452 0. C
i.1¿,52 C"0
t'"t152 C.0

ì -,Jt,52 C. 0
o. cL iz

7 . A4..'2 0. e't.0152 0.0
?" c4 52 r.,.c
7 ..)L1Z C. 0
7.O192 O.'1059
?. cr.5ô c. c2q4
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7. I 540 0"e294
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i "ì22 6 O.î-Acia
7-2311 C.Ci95
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't .25 69 C, 01 eó
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e.7_272 C.656¿,
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3. ?-989
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1c.076? 0. c1e6ã.177t¡ C.00qB

9. 7077 0. Ç0?8
9.5621 0.0q.435ô 0.0
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È. ()5e I Ll" 0

0.0 0.0 o.c
0.0 0.c 0.o
0.0 0.c 0"0
0.0 c"o c.0
0.c 0"0 c-0
c.0 0.0 0.c
0.0 0.0 0.c
0. c c.0 o.o
0"0 0.0 0.c
0.0 c.9 0.0
o.o 0.0 0.0
0,0022

0.0 0. t e.0
0.0 0.0 0.0
c. c c.0 0.c
c.0 0.c 0" 0
o.0 0"0 0"0
o".o o.o o.c.
c.0 c.0" o"o
0.c . 0"0 0.0
0.0 0,0 0.c
.c. c 0.0 c.0'Q.O 0.0 0.0
0.0 0.0 0. 0
0.0 0.0 c"0
c.0 ' o.o o.o .o.0 c.0 0.9
0.0 0.? 0.0
0.c 0.0 0.0 :
0. c 0.0 0.0 ì

.0.0 0.o 0.0
c.0 c.0295 0.0004
o.0111 0.1371 0.0c28
0.0183 A.?O4¿ 0.0c77
0.c?22 0.24C6 C. Cl39
e.o?72 0.2498 0.0206
C. l5I /r

c.0223 0.2¿,le o.o27o
0.01?2 0.2L27 C.C327
0.o157 0r I ?9ô C"A373
0.r)12ó 0. I 513 Ooü4OB
0. cl00 û. I270 0.0435
0.c178 0.i05i 0;.c454
o.0utã c..),'B ¡ rr.rr4(!7
O"Ci¿,4 C.Al4 j t)" C4'la
c.c,)lt 1.Q6;:3 Ð.a474
0..î(r,10 o.i'tì.1 i0.14 ¡ll
C. g') I ¡ o. ualro o. ó.. ro
O.0104 ô-nì7ì {)-ñ/,7?
C. Ü 'i. r) ? I4 Ç.14t¡6
0.0 tì'1)?¡11 0r1:.51
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0.0 0.0
o.0145 C.0
0. c9ó2 0.0
0.261ó 0.0
O.1721 0.0016
0. öedl 0.0e29

c. o0 30

o.9ló5 0.0c42
1.1092 0.c053
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l.b2Il 0. r,Clll
l. ó140 0.cotr3
l.qa,lQ ô.rtrln2
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0.0 c. ù
ù.0 0.0
(ì. o o.0
co 0 0.0
C.O r:;o.

CELL NO I OF 1 CELLS

c.0c94 0.32C0 0,C0C7
0"0c91 0.3t00 0.oocó
0.0089 0.100q 0.000ô
0.003ó 0,2911 0"0c05
0,1c93 0.28?2 0.C005
0.cfì31 c"2775 C. CoC¿
0.1cre 0.?652 0"c0î4
0.i776 .C.¿571 o.çCrù3
0.0074 0.24e3 C. C?03

ss SPR¡N6 6ROAÊS 9ASE LOSS

0.0c71 c.2418 0. C0o2
0rc0óe o.?r46 0.0002
c.cc67 0.?276 0.rr00?
c.0c65 0.22C3 C. CCtl
0"cî63 C"2143 0"0C01
0. oc51 0.2080 c. C0c0
0.0c60 0.20t9 c"0c00
0.c15e c.la6l c.c
0.0056 0.19C4 o" c
0.0c55' 0.1849 0.0
0.0053 0.179/+ C.0
0.0051 0.1742 c.0
0.rJ50 c.1óe2 0.0
c.or48 0. 1ó42 0.0
0.cc47 c.1595 0.0
0.0c4ó c.1549 0"0
0.0044 0. r 503 0. Ò

0.0043 0. l4ó0 0.0
0.0142 0.1417 0.0
0.0î..1 0,1376 Ò.C
c.0(.39 0.1336 0.0
0.c038 0.1297 0.c
c.oLr37 0.1259 0" 0
0.cc3ó 0.1223 0.0

1.6424 0.C008 0.0033 0.0071
L.6+72 0.0008 o.co33 0.0045
1,6528 C.C008 0.0033 0.0c22
1.6 574 0.0C08 0. c033 0.0cc9
L.tr!'!1 0.0C08 0.0133 C.CCC3
1.5657 0.CC98 C.0C33 0.0C01
1.6^'15 0.atn1 c.qct3 1.ç100
l.ó îtc 9.!r-\o1 rt"0cJ? o.lcJc
l,tJ7tt7 0.0r1?8 0.CC34 0.000C

0.2849 t.ó 763 0.C4ll 1.L644 0. I402 0.0001

E1

1.6794 0.00on 0. c034 0.cc00
l.r>822 0.c008 0.003¿ 0.0000
1..e?.4?, 0"coo1 o.ca?L 0.c0ô0
l.!¡1l'7 2 C.11?8 0.003/* C. CCtO
1.ó3?/+ 0.CCC8 0.CC3¿ Ç"00?O
1.691¡' 0.000P o.oo31r c.0c00
1.6932 C.0008 O. C03/. C.C000
1.6949 0.3C0e 0.0C14 c.o0tl
1.6?tr1 0.00O8 O.OO',1 0.000ó
l.tr'tl6 0.COCA 0.0034 0' CC20
1.69s7 O.O0CS O.OO34 O.OOtl
1.69e7 C.0008 0.0014 c,0t04
l.7XX5 0.00C,9 0.C014 C.016ó
1.7C12 0.cc09 a"rJ)21 c"c2te
1.7C17 C.CtC)9 0.ù034 0.C210
1.71?l .O.OOn9 0.CLr34 C.C16ó
1.70?3 e.c00e 0.003¿ 0.c104
,.'to21 c.0cc9 0.0c34 0.0051
1.7024 0.0c09 0.0034 0.0020
l.'t123 o"oc09 c.cc34 c.ooc6
1.7c20 c"ooo9 0.oo31 c.ooc1
1.7017 c.0c19 0.0c14 0.00c0
I.7CIZ. 0.O009 0"0c1¿ 0.cct0
1.7C0â 0.0q09 0.0134 0.00c,

0.0015 0. ll87 0.0
0.0034 0.1153 0.0
c"0033 0.1119 0.0
0"0c12 0.1cs7 0.0
0.003t 0.!c55 0.0
o.cî30 0.102¿ o.c
o.1C29 0.0e9 5 0. 0
0.0028 0.096å c.0
0.0028 0.o93a o.0
0.11?.7 0.0910 0.0
c.012ó 0.o3b4 c.0
c. ci¿ 5 c. ù8J I O.0
0.(iC25 0.0tì.,3 0.t)
o.rìo24 0.o1r)a 0.o
o"nczt o.07bó c.0
o.oc¿ 3 o. c763 C. C

c.2859 1.7005 c.0615 0.245¿ O.25?Z 0.0001

l.ó99? ?.C00e 0.0034 0.0cc0
1.6991 0.0c08 a.co14 0.0c00
1.6982 C.0038 O.OCl^ 0.CCC0
1.6972 0.0C09 c.ocv4 0.cOc0
1.6951 0.CC08 0.00-¡¿ 0.CoC0
1.6949 0.C018 Q.OJ11 0.CC00
7.5cj7 3.0cc8 c.0034 c.c0c0
1.6r2-v 0.00c8 a.02i4 ç.cdez
li6ro9 o.o3oB c.co:ì4 o.rJcc?
l.é8a4 0.ccog 0.0014 0r00?1
1.6ù79 u.O0rJ8 0.o()14 c.co55

:.r',cf4.r 0.Otilft q.Aq14 C.C17,l
1.¿'þ.)7 1. 0GCfì f,-CC-l/. (t.1i 2 \
1.6rJCB C.00CB O.0034 0.0225
1.678(¡ O.rrOüa O.ODa.^ C.Cl78

N
\o
Or

il
i



AUG 91¡5 66
au3 9 17 é6
aJÊ 9 18 66
AU3 ? 19 66
Âus ? 2c ó6
Äu6 ? 21 65juc 9 Z? 46
ÂuG ? ?l 66
ÀuG 9 2L 66
Äu3 10 1 55
Â'J3 7C 2 65
Áuî 1? 3 ,r5
,lui it 4.55
,1'i3 i? 5 55
Áuc 10 5 65
AUl LD 7 66

^t_t., 
10 4 ô6

aut lt ç óå
Â'J3 lc 1? 65
auG l0 il 65
ÂU5 \!'!2 6\
ÅU3 LC 1l 6f)
ôlJç ]C i4 45

^t3 10 15.55
ÂU; 1î 1/r 66

^tJj 
11 1.7 66

auc ic l8 66
ÂuG lC 19 ó6
AU3 \Q 2.)t:ã
þ'ii 1^ 21. 56
au; 1i) ?¿ 65
t!ì 1) 23 65
auc iô 2a è,6
ÂuG il I É5
ÂuG 11 2 65
auG 11 3 s6
AUC ll 4 h6
ÅuG 1!, 5 \6
AUç 1i 6 66

^UG 
lI 7 tt6

aui 11 8 66
aut lt I 65
At)} l1 lc 6ó
Âuc 11 Ll â6
auc il l2 s6
AUC ll .13 /,6
iul ll 14 5á
AU5 '1 Ì 15 65
aur; 1t 16 s5

c. cc c0
0 cFs

c.5g?6c4 rr- + Q

C.5o¿?t)7? ik- + Q

0.5qa^4i rÞ- + 0
?o591a47 *r- + Q

C.593159 *1t- + Q

l. to442l .Èi,- + 0
0.515537 ff + Q

1.-¿961',)1 *t + Q

Q.qt'|q3L ++ + Q

0"599t1a *ñ + Q

0.6e0i51 *f + Q

e.6q1?Å5 r* + Q

^ 
:^f \r^ irÀ 

^ ^
).irn?-i'i) 4t + (J

0.5c'J951 +* +c
0. ó047Ca *t +Q
C.(¡O5i6r¡ r+ + C

C.6ô54,)4 ++ + Q

t'i.61 7?j3 È+ + Q

C. /j1äI1? +* + Q

t.4,i':,iî2 $* +3
c.5q9ì)2 {,s +O

c. ó10553 ft+ +?
C./i1!504 *n +Q
'J, ',i? 15, t'+ +ì
c.óll?l¿ É* I
o,614J57 ** 

"8a,6I¿;09.*û ?
c"ó15?5') +Ê î
0.5I64lil *,$ e
?,.:?ç5I t'¡ íl
(r./_.Ia312 ** e
c. óì.9i52 i'* *
A"5¿1.î12 *^ç+
0. é¿îsô1 1r+c+
0. á21711 *4íl+
ca 6?? 5i2 n4Q+
o.(r2)1xl *.ç+
Dô 62425' t 4Q+
3.6251ôl *r0+
0. ^2 

q91,3 **0+
.r Áf .-?o? *ân¡
4.6)1611 n*'J+
i.1..? t).'.^2 È^t7+
c.6iq3¿5 *+0+
0.,)'10157 ^c!J+c.ó311^q #rQ+
C' ó1lJ4c *tr.rì
0.óâ259q r'tC+

0.c100
54. 4C FS

0.0200
10B.8CFS

:

t

-1i: t4

0.0300
1 63CF S

0.0400
218C F S

¿

)

.¡v
;, \o
... {

:



c
HR. P.AIN ICE2T EVAÍ'OT ÉVAP FTELO EXCESS DfRECT PERCOL DPERC

Âu6 l1
L7 c.C C.C 0.tlti 0.0t5 c"x o"c 0.0c55 c.c
19 0.0 O.0 C" C021 0"0
2C C"C 0.C C"0tc7 c.1
?l 0.0 ù"9 C"0112 C,C'2? 0,û.0.c c.0î00 c.c
2) 0.4 0.î Crî:1ilC 0.0
2'. Q,a t.C 0"C'j,ji tì.0

4. -)9 Ô. O C. /,i.fìi 1" c763

DAÎE ÂUG II '66

AUC
I
z
?

5
6

s
:.0
1i
t?
t3

. 14
L)
Ltt
17
1a
19
?c
¿L
2Z
?.t
24

t2
0.1 c.c e.c?)9 0.0
c.e o.0 c"clro 0"0
c"13 0.1294 l.Clio 0.CC0c
'-r. ? 1 1. Q5')i C..t))1 0. ':100).23 O.0.aa) C.CliC 0.c01C
t.ì 0.cr;11 c..i,))0 0,010c
0"? c.î5c) c.?ùc: 0.c0cc
Q"O z.ALtq 0.ô0,)t c"Jlct.).a ^.o49,- c. t.) )4 î..1)C4
C.0 a.OL2') C.1114 C"001. 1r

C"0 1.04/rì D.O1a,7 C.1,J3?
0.C t)c9.\t:<) C.C )¡4 û.Ct71'
0.c e"c25) c.cti., .0.0119
0"0 D,Ð1¡) î.Ct5o C.0I5C
c.o c.? c...ìIi1 0.ci10

c.û ^.,) Q.)')Ì4 Q.Q
0.c c.0 r). cc37 0. c.
o.0 o,c c"c.)14 0.0
c" c 0" 0 c" Ð'.),)+ 0"c
c.0 e.0 c.'J"^¡1 C"0
3.:) 0"0 Cô01ì(i 0ô0().1 c.0 5. cÐlú 0.t
î.0 0.J c.Jù)o û.0
6.9ó C.O 0.52¡5 C.1Zó3
13

t
}fILSCN CPET( I{AlERSHEO CALCULAlÊO CUlPUl

0, 46 8e 0.0
8.45e7 C"C
8"L555 0.0
8"4545 0,0
8. a5l+0 OcO
8ç¿r519 0'0
?" 45?9 0" 0
8,/.539 C.0
t. 45? e

I 
" 

45 _79 ç.0
9õt+539 C"0
8.1539 0,0
9.1¿65 C.1852
P.." 6528 î. CZ94
d"6695 C.0
8.ó/.85 0"0
E.f¡665 0.0
e.4et5 0.0
8. é.Í'85 0.C
?" 6685 0"O
8.ri685 O.C
2" tr6B5 C.0
s.6ó35 . 0. C

il.'165C 0.C'
8.6575 0.C
ð.5419 C.O
8-6424 0. C

8.6348 C.0
3.6389 0.C
9"636é e. C

9"6389 C.0
8"61_q5 0.0
g" ó385 0.0
1"ó365

8.6?Ê,5 C. 0
D " 61e..5 0r 0
8.â315 C.0
8.6395 0.0
B .53.95 0. 0
8.ó?,65 0.C
e.63c5 C.0
s. ó3 84 0.0
ê.6391 0.0
8"s170 fi.0
8,6t1q 0.0
8.52't 3 0. 0
Lr¡157 0.C
9"1r'i15 ç.rJ
9.9Ct5 1.0
go 5ó54 0.O
8.55?Â C.0

0..0 0.0 0.0c?2
0. c 0,0 0. cc? 1
0 .0 c.0 0. 002 I
0.0 0.0 0.üc20
c.0 0.0 0.0c¡9
0.0 0.0 0.0c19
0.0 0,0 0.1?18
0,c 0.0 0.0c18
o. ?.'lL3

0.0 0.0 c.ool?
c.0 c.c orcot?
0,0 0.0 0.01t 6
û.0 c.0 9,991ó
0"0 0.0 0.î015
0.0 - 0.o 0. ô015
c.0 . 0.0 0.c9I4
c.0 0,0 0. o0l4
0. c c.c 0.101 4

. 0.0 . o,o 0.c013
0.0 0"0 0"0013'
o.c o.o c.o3l2
c.0 0.9.'o.octz(r.0, 0.0 o.cDlz
c"0 c.c 0.031 I
o.0 0.c 0.c0ll.'o.o c.c o.côtl'o.o o.o o.ccto
0. 0 c. 0 0.041 0
0"0'0.0 c.rcto
c.0 0.c 1.0eI0
c.0 0.0 c. û9J9
c.c o.0 0.1099
o.0 0.0 0.0c09
o.2767

c.0 0.0 0.0c08
0.0 0.0 0. cD09
0"0 0.0 0.0rÐ8
0.0 0. o 0.000a
0.0 0.0 0.0.108. 0.0 0.0 0.c0c7
0.0 0.0 0.0107
0.0 .0.0 0.c307
e.0 0.0 C.í,OJ7
0.c 0.0 c,0007
o.0 0.c 0.c006
0.0 c.0 0. oc'oó
0.0 c.c 0.co)6
0.0 0.0 0. r\:t6
C.D 0^0 C.Cr))5
c. 0 0. o 0.0i)ù 5
c. o c: o o. oc,)5

I
?-

3

5
6'
'l
E

9
10
11
lz
t3
l4
1-q
16
L'l

CELL NC 1 OF I CELLS

?.0 2.c
2"0 0"c

0.0 o.0
c. c 0. o
0.1 0"0

o,0 c.0
l.û J"0
0.0 0r 0

'r "a 0.0
ir. c c.0
.1"1 ,t")
Ð. C l"t)

SS SPRINC GRORES EASE TOSS EÎ

0,0741 0.0
0.0719 0.0
o.0óe8 0.0
0.c678 0.0
c.0658 0.0
0.0ó39 0.0
0.0ó20 o.o
c. c6c2 0. c

- 0.0585 0.0
0.05ó8 0. c
C'.0551 0.0
0.c535 0.0
0.0520 0.0
0.05c5 0.0
0.c4e0 0.c
0.0476 0.o
c.0462 C.0
0.0449 0.C
0.0435 0.0
c. c423 0. o
0.0411 0.0
0.0399 0.0
0.0387 C" 0
0.03?6 0.0
0. c3ó5 0. c
0.0354 0.0
o.0344 0.0
0.c334 0.0

.0.0324 0.0
0. c3 15 0.0
c.030ó 0.0
o.o?97 o.o

l:6?ó? 0"0c09 0.0034 0.0111
l"tr749 0.0008 0.C033 O.CC55
1.ô728 0.C0C8 0.c033 0.0021
1.5707 0.0î08 0.0c33 0.c007
1.66?,5 0.0C08 0.0033 0.coc2
1.6552 0.ûCl.r8 0.OC33 0.010C
1,6639 0.0C08 0,0C33 0"C0C0
1.5å15 0.0fr03 0.0013 0.tc1c

0.2s59 1.óô15 0,0817 0.3267 0.3722 0.00C1

1.65e1 0.0008 0.cc33 e.0c00
1.6557 0.0008 0.0c33 0.ccc0

. 1.6542 C.c018 0.CC3l 0.0
l.ó517 c.0c18 Q.5.113 Q.0
1.6491 0.0008 Ð.1rj'J3 0.c
1.64'¿5 0.0006 0.0033 0.0
1"4¿.39 0.0018 0.c033 0.0
1.6/+12 0.01C8 0.0t13 O.0
1.63A5 0.1¡08 0,C033 0.0
!.61s7 g.oocg 0.cr33 c.O
I.ó329 C.C0¡8 0.9C33 "0.0l.ó3tl O.0OCd C,-COJ-ì O.O

.1.6?-77 0.COC9 0.0C33 0.0
1.62,,4 0.0C08 C.C0l2 C..0
t.5?15 0"0c08 0.o032 c.çe50''1.61 35 0.0CCB 4.Clt|? 0.0119
1.6ì.55 C.00ri8 o.co32 c.oo74
L.6L?.5 0.00C8 0.ct32 c.Çcv1
1.6C95 0.OD08 0.0032 o.CO14
1.ácáó 0,c008 Q.ça)z 0.c004
1"3..36 0.tCC8 0,çX12 C.0CC1
1.6C05 0.r)cfi9 0".)332 c.3000
1.5.â74 C.O008 0.0032 0.r¡c00
L.5c/}7 0.00c8 0.qo3? 0.000c

'0.0?88 c.0
0.c280 0.0
o.o27z o.o
0.0264 0.0
0.0u 5ó o.0
0.c249 0,0
c.0?41 0.0
0.0234 0.0
0.c¿23 0.0
0.0221 c.0
0.0215 c.0
0.0208 0.0

c.0196 c.0
0.cte1 0.c
0.ú195 c.o
0.0r80 0.0

o.2q59 1.5941 0.lclz c.4QLe o.4022 0.0002

1.5e12 0.0008 0.o072 c.cú0c
1.5931 0.00c8 e.aD'? O.0rJ0c
1.5f|49 0.C008 0.0032 C.C0r;0
l.5et7 0.o008 o.co32 c.0o00
1.57P'6 0.C008 0.G032 C.0C00
1.5754 0.000e 0.001? 0.coc0
L.5't?2 0.1t08 0.îoll o.oco0
1.5\49 0.0008 0.cî?l 0.0001
1.5ó57 C.aD0e 0.0cll c.c105
7'"5t,24 0.0c08 0.0c3t o.oc17
1.5552 0.0008 o.003t 0,cc44
1.555e 0.0c08 0.0011 c.0cB9
1.551ó o.o1e8 0"1131 C.1143
1.Êra11 O.O.1A O.nt¡l o.ctoo
1.54(¡O Q..Û)Q't e.CrjSI A.Çlft}
L.5.4¿l 0.fJc09 0.ctil c.cl43
1.53a4 0.0008.c.cc3t 0.cca9

1\)
\o
co



t-

¡\UG 11 l7 6ó
ÀuG 11 13 ó6
auc lt t9 66
AUç tl ?i 66
auG l1 21 66
Âuc l1 e2 56
Áu3 I1 2r 66
at)c ii 2¿ 56.Áus 12 L 6t>
AUG IZ ? 65
Åuc ,i2 J't:6
/1U6 12 1 65
Äuc \?. 5 t,6
ÂUG !.>- 5 bt¡
ÂuG l¿ 7 6t>
au3 12 .o, 66

^lJG 
l2 1 65

AUG lZ lC trt,
¡.UC I2 II óó
AUÙ \¿ T2 56
ÀUG 12 I) 6tt
auc 12 14 66
AUG 1¿ \5 65
¿\lrG LZ !ts 65

^1.)., l2 17 ó5
auc l2 19 6ó
Âu6 l2 tc ¿,6
AUî t2 ?1 65
AUG L? 2I $5
Â'J5 l? ?-2 65

^ut 12 23 5t>
âuí; L2 ?1 t)5
ÂJG It ',!. 6t>
AUG 13 2 65
AU; tZ 3 65
AU3 ll 4 46
I'VC l),: 5 55
ÂUG 13 6 6.)
ÂuG i3 7 65
auG 13 ¿ 56

^!jG 1l 9 65

^'J5 Ll te 66
auc 1t 11 ô5
auc t3 12 66
ÂuG i7 t1 65
auG 13 l¿ 5ó
Âuí 1l t5 ó6
auG 1l 15 56
auç t3 17 ó6

c, c000
0 cFs

0.63!Cr6 /],fQ+
0. 6 J434)a r,*1a
0. A3c2!C *åC+
C.å1611þ iaC+
0.a36q70 ù+e+
0.4:77J2 rÈ1+
n,^l,r5j.r *r1+
ù.63? ì55 ++0+
0.6+01 95 í+0+
3. ó/.11)?l 4rQà
1.Ê^?t"5x 8^Q
') " t47 47t¿ *f 1.. r.o¡.¡e
'1.61'9)r)l *aJ +
c.51.172¿, *A1 +
câ 55C5/r6 t.qo +
0. ó51 r,5¿, .râ0 +
o.65?-14,6 *ì:) +

Q"!5j)11 +È t) +
0.('5.¿?ù ¡â l+
i.ó5í535 (* r)+
c.355.i68 r¡ C+
c.ó562á1 +û .l
0.ái7371 *È &
J.ô57,1'ì1. tt Q

Ð.á5q53rl *È q
0. ó5?i,)5 ?Ä -0

r). ó5î?(rt ** {
0./)AllOl.r*:)+
0Ç6Él?14.'ã+rl+
t).,.^771î) laQ+
q. ¡)(:'tl'a)1 * Q+
0.5(.rJ'll * Q+
().665,)16 + ß
0.óó5t90 * Q

C.oô55J, f e
J.5rr7L73 * At

0.65¡i25? a t
0,650i5c * î
C.b5ç135 * O+
0.6731>¿1 * 1+
c.571+,)4 + 1r
0.672185 * 0+
o. s72)a4 + Q+
c.t>73'IL? è Qþ
co571f5lg * 0+
c.é75?93 * 1+
o. ó76.:5ó * 0+
9.675?]8 * Q+
c"6775Ð7 * Q+

0.0 100
54. 4CF S

0.0200
108.8CFS

0.0 3c0
I ô3C FS

0.0400
2l8CFS

' ûr* 0.03
*rtárt**+*r{'4t*rt*'t¡tr**r 0. 2 I

,+Èù 0. Ca

t\)
\o

r\0



HTLSC\ CREEK HÁlERSHEO

S I'4ULAT I CN PÊOGRAM
L' ' THfS PR'CqA9 gA(83 USÊ OF LTN€ÂR P.ESEVO¡RS

PLÂCED ON: ASCVE TI-{: CIL{ERi /\\D FþCOD P.OUTING TECHN¡AUES
IN CCCER fO S¡VULATE THE IlYORCG!ìAÞH.

IN ÂCOIT¡I}.!, C:LLS,SIYILAR'dITH RESPECT TO CCEFFICTENTS
AI,IO ÂESîVCIi.S JP5 PL¡rC5D SIDF AY S IDE IN ORDER
TO FURTHEÂ }ÌOCI FY T'.1É HYORCGRAPH.

I¡I THIS R.U\ THgRE WEPE 1 CELLS USË0. ANO
TI{Ë. STZULATJS}I YfAq 3F I9ó5 STARTING ON SE'PT 15O

THÊ FCLLC',TING i{ERE fHL: INITIAL CCNOITICNS USEO

'a

ICEPT = 0.0 PS?COL= 9.0 KS= 1ó3.
ICAP= 9.9t Kp= 9. GRDRES= O.0
FIELD: 9.7C PFP.C,lP. 8.80 BASE- 0..
FCAP= 9"00 CPERC= O"O Kß= 2OOO. 'r

. CPÂ\= 0" î3 KDP= 3ó.2c LoSS= C.0
DIRECT= 0.0 SS= C.0 KL= 50C.00
K0= ó2.73 SPR I\ç= C.0

n '-

NOTE: Coefficients are the mean values found from optimization
of all three hyd.rographs.

'. t

u)
,., o,.o



-¿.

)
J

'G' -2.

g.
î,-
.:

f¡)()
H

-!l-.

'1 '1-1
I

J-L

I-.:- ¡

.r

-r
T
'l-,

;qEPr i5 {ì'i SF.r'f 16 05 St-Pl- 11 65 :itf i tiJ.î5 5F.Ff i3 65

I

I

! lr lrt -lU

i ¿ct

I UL.i

I

I

I
I

ìt

,J if ti



CC - -.714 Cl = 1,C0C CZ = 0.714. K.='6.C00 X ¡ 0.500
4

0Â1s sSPT 1.5

qÀIN IC¡DT FV;!P0f !V.\o

s sPf
I
z

4
q

6
'l
a
I

.10
ll
1:
t,

l5
16
l7
l9
l9
20

2Z
23
?.4

I{tLSON CREEK I{ATSRSHED CÂLCULAfED CUTPUl

' CELL No 1 oF t CELLS

F I ËLD EXCÊSS DIRECT P€RCOL OPEqC

4.699?
e.69Ct
8.6977
8" 7i Có
8r 11, iç

8"c?38
9.ç5ó9
ú" 2669

¡i.9cl8
9, CC47
9.CC,?4
8.9957
8" 994i
1.nC'¿3
'?. .)l'a 5
a. i21 5
q.A3/.8
a,ù474
e. oe32
9. I C(,9
9.I?1.C
9"!('74
9.1a lc)
9.2461
9"?L')6
9 " 3(,l. ll
9. 34 e0
Jo -lpA?
9 . !+?5 ¿¡

.a. 47 57
ç.534C
ç.5c'11
c.3c.rí.'1

(1.42in
1l - tt?'17
9. áC 54
9.51 9tt
a. q¿, 1ù
e. i4 t)3
'r" 5:1,,0
q .5 2i'3

rl.4:.Ir,
c. -l7cft
t) . 1,2 

'! ¿)

q .2'ò')' 2
'¡. :':; I 'itr. ¿ 1 'tl',.,:l 7t

0.Q
c,0
u.1
0.0
c.0
c"0

0.0 0.c 0.0 0.0
0.0 0.0 0.0 0.0
0.o 0.0 c.0 0.0
0.1'55ç 0.0 c.0 0.c
c'.Qtle 0. 0 0. ccl3 c. c1c0
c"cl92 0.o 0"ccal c"0c0l
C.C7¿¿ C.C 0.C133 0.C00/+-
c.o7e2 c"0 0.016c c.c00e

0.007ó

0.c49c 0.c o.0206 0.c014
c.c1î6 0.ctî1 G.32?0 c.0ol9
0"c196 Lì.C00c c.c?18 0.0024
c-c098 . c.c f).02t0 0.c030
0.c294 0.0 0.32C9 ç.ali4
0"r)2c¿ 0.01.)0 0.o2:.e 1"c139
C.024/' C.CúaZ Cr.J2?5 CoO)¡+4
o. cr?oz 0.crol Lr.o237 0.c049
';.c'|çz c.oùió c.0252 c.0055
0.0392 0.ool8 0.Ð266 c.c0ó0
0"c/..:'c c.cc10 0.cza3 c.0056g.cé45 C.C')15 6"1313 0.C1ì2
0.C8ìr2 .O.AÐ2\ 0.0159 0.0C79
c.c5i8.' 0.c1)¿7 0"0395 c.c097
C"05¿8 C.CCZ9 C.Ð412 0.c;0?s
0"c7?4 0.0033 o.!477 0.c1ù4
c. Ic78 0. o0+0 0. c4s3 c. clt 4
0.1078 C.0')48 0.054) c.0l¿4
C. lC7¿l 0.C056 0.053? 0'e13ó
0.00^c 0.ooó1 0. o6¿8 0. cl 43
o.L274 0.106d C.0ó72 0.91å1
o.L27c 0. Co76 0.07 2,- 0,C175
o.1568 0.CC85 0.O7a9 C.C190
c. t 372 0. oce4 0. ce50 a.azo7

^ 
1.rÊ?

o. le74 0.o!o0 0.(,Lr8rl o.o¿24
c. e784 0.cIoú 0.o3?2 o.c24l
0.c68ó Ç.00)7 c.03áó 0.0257
0.c5eó 0.aoez 0.ca3s 0.0272
o.o7't4 o.oc.i9 c.tsIrì c.ô?$6
c.o784 C.CJ9B C.0306 C.029r)
Q.Cr84 O.vurll, C.ù7'ri (i.0ìlI
O.C¡.86 0.0u'J4 Q.0790 C.O)¿Z
0.czr,)ô 0.ot:,tn t.î7\2 ¡.{) l t't
L.u¿!., t).tlùll J.')l¿l U.tt)¿1¿
O.')29C Ll.uOoo o.lt,tD O.c34',
()-tìt¡,7 O.(,(ì',q O.'îl'14 11.1l.i'¡
0.cln4 0.0051.0.05ó9 c.036rJ
0.cIB1 0.004ó 0.c525 0.0163
(.. r'I,,1 . (). J,)4r. r:,..r/.rt,) t). O t{r|'|
(tri'4 l1 1"rl0l7 C.{\¿55 0.'} 166
o.alr'', c.r\'r!,r o.r'l¿,'t ..4 tt, l

SS SPR. IltG GROR ES BASE LOSS

0.0 0.0o.o o.c
0.0 0.0
0.0 0.0
0.0cc6 0.0
0"0053 0"0
c"0157 C"0
0.0307 0.0

c.0

0.0499 0. 0
0.c68ó 0.0
o"ús93 c.0
0.1070 0. c
o.12¿fJ 0.0
0.1¿24 0.0
0. t6c4 0,0
c.t7Â8 Q.e
0. leB I 0.0
0.2182 0.0c0I
0.23e1 0.0002
0.?6\7 0.0C04
d.237V 0.0005
o.3160 0.c107
c.v46q 0.0009
o.3778 0.0011
0.4117 0.c113
0.44?6 0.0cI5
o.49L4 0.0118
o. 53ô1 0. CO?t
0. 5935 0. t023
0.ô341 0.C027
0.686q 0. 00?0
Q.74't't 0"003¿

c. c2o3

o.8095 0.o0f7
0.8714 0.0041
c.930l 0.c045
0.9843 0.0C48
1. O3 ô2 C. oO',1
l"cst0 0.cc54
1.1250 0.(ìO57
l.l/J('3 0.Ori59
1.20i. I 0.íll,)^2
l.¿Jll u.t,L'r'4
l.2tr4! rJ. Cìr'¿.5
1.2ßl'l O.¡n/,7
1. 3 12 I 0, e1ó8
1.3146 0"G0ó8
!.j¿'Iq 0.i)rjr',
1.32)9 U. ()16'r
l. l,tl I tì-,lrr/..¡

II

1¡t
l'i
\t,

c.0 00 0 c.o 0.001ô
c.o 0.0 0.0 0.0008
o.c 0.0 0.0 0.0
0.0 0¡o 0.0 o.0
0"0110 0.cocc 0.c100 e.0
0.01cI 0.c0?0 0.!00c 0.0
0.0'\D4 0.e000 1.09cc c.0
c.0310 0.0010 0.c?c0 0.0
o.o010 3.0c00 0.c400 0.oo2r 0.0000

o.00zl o.ocoo o.oo0o o.o
O.OC17 O" 0110 C. Co'rr-¡ O.0
cití59 c.c00c 0.00cc 0.0
c.r)1s6 1.C000 cJ.1c00 0.0
0.1117 0.0000 0.00LrO C.0
0' ô 15¿ 0, CCCO O":C.JC C " 00.c195 c"o000 c.locc 0.0
o.o'¿42 0.o0D0 0.00t0 0.0
0.0217 0.0cr_ro 0.oJct t.0
C.C ìt0 0.oC4C' 0.t001 0.0
0.34t? 0.ocro 0.000¡ 0,0
0.c43ù o.Qit)o 0.c111 c.0
7.ç554 0.0Cr(r 0.O01I C.0
c.cnl6 0.oc¡ú. f).c0JI 0.0
ù. c r z6 0. eotc 0 

" 
0001 c.0

0.ì224 O.0CC0 0.00n2 c.0
c.0e3l 0.0040 0.00J2 0.0
4.1i48 0.o0ol 0.0002 o.0
0.1 I 75 0.00J1 ri.oc02 c.0
0.1'll4 o.n0ôl ,.1003 0.o
0.1465 0" 0cril c. c0c ì 0.0
0.t629 0.c00I'J.c003 0.0
c'. 18i)7 O.nr.Ol O.CC14 O.C
0r 2.)â1 0. o0Gt c. oc04 0. ô
c.¿0ù1 0.cc08 u.0031 0.0C23-0o00ú1

O.22tl O.OCOI 0.CoO', O.O
0.2437 0.')C01 0..Cto5 0.0
1.2691 0.0C1! C.0C05 0.0
2.?-e37 O.CcCl C.CC!6 C.0
O.'l 248 rr.îôO2 q-a^rt4 O.O
Q.3t,92 0.on02 1.00()7 (r.0
o.)tutt u.0r)02 0.0c.J(, cr.o
Q.¿.()')4 O.ÇaC2 t).()OXq t)-0
fì.r.¡ll rl.,loo: â.o1^o l..ll
t¿oq l)l 'Jct't1-/ 'j.rrr'r.v L.J
0.,.,,)t'J U.(\OUt t.r)(,lr) fj.l,
O.61^9 O.ôr,(,f ô. OOl l ar.O
0.5 r5l 0.0101 0.a012 0.0
0.ónee o.oo0i o.ool2 o.c
().1,44r, t)..rtltt) t).1 (\l'. ().lJ
(.r, 19l U.!.re'rr ,ì'()(rl4 (¡.0
''.l,tt' ll.'ìr¡1/' Ôrr'rtl,, I r,)

ET

(r.
'o
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c" 0c00
C CFS

.. '0.0lce
94" 4CFS

0.0200
103.8CFS

0.0300
163CFS

'0. c4e0
218CFS

(,
()(,



sçPÎ I 7
i? C.12 ?"r)5?C C.tJI4 C"10o4
l1 t.c2 0.1i1') C"tJtl 0"Olír1
?A l. C? C" i)f'01 C. (r.)i)ft C.011î
Zl 0.rll 1.05 )0 C.l )îc C.0-'0ç
22 'r.a O.¡5Jl A"ûJl0 C.,)'i30
z7 t" I 1"1i11 C. C]CC C. t?î0
?1 1.:ìl 1"rl qît ¡.rl)1 0,?]C0

?.lc f.i'5)) c"a.I?3 1.r.1a99
s:Þf l:r
I 0.c ô,c1Jt ?.î,ìJù c"îc0c
Z l.iI C.ti.) 0.u'¡,)0 1.Jt00
3 ¡,1. ..511 C.i-r:Jl L'.11:)Cc
4 )"'-1 Q.a...) O,C)')A 0.!'tt0
5 r,.::4 a.')r:) î. 1))1.0,î')(:.
ó O.i-.¿ J,.^(1..J r;.i_rJJ eà1.)ùO
7 Ð")L f..l<iJ C.C^)ti rr.U.lCO
8 0" c c. i,¿ ì9 c. . I )1 1.4i(rI
9 0.C 0.,1À?7 r).c))3 ù,C103

1C î"? 1,,-4Jt ç"': :)q."^1.)9
ll t"l r-.it.t,5 t).t.\"'¿7 2oitJ2?
l?- ô"û r.aLlZ !.a'.ì45 ç"t:,,t45
1 3 0.3 C.Oi5J Or ùü71 o" Cr 7 t
L4 X-, 0"J?eJ C.01ìlr 1"0190
15 ,J"D 0"C1 7) 0"0)90 ó"0ù9C
l5 c.n 1.0:,ìo i.o^71 a"1t)7L
17 l.'t t.1:,11 ar"î')45 O"1'')45
1E 3.0 r)o.ìlj? (:,J.j22 Ê"û)?2
19 0.C C"a.2i 0.¡.-Cç ().Crlo9
?? 1.0 L-.t,i2i 0.i:)..,-. C.1l0l
2L 1,01 0.011I 0"C.'DJ. C,û)ol
ZZ 0.01 0.lJI5 C,ü.):¿r Cì.1.jí. I
z) c.0 0"i)?1.6 r)oj ))t) lèt))(.¡al
24 ¡. ? 0.0¿13 c.c;í)r) c.3'i0c

3.30 O"4275 0.ù578 0.î578

qilIN ICr:Þl EvAÞl)T EvAÞ FI3L0 çxCESS DIRECT PERCOL DPE?,C

0ÂrS 5¡P7 ft 65

IIILSCN'CRSEK HAIERSHED CALCULÂTÊD OUTPUT
4 ' 

c:LL No l oF I cELLs

9" 1e95 C. C!.92
901.C55 C.0195
9 "I4LZ 0.31 ?6
9. t2t1 C" CCç8
9.99i4 0.0
9.CóC5 C.0
9" 03 ?g 0. c098

c.0173

C" ç!q!^0
8,?C76
9. î? q4
9. i5l0
t. c6 ?,ì
9.7261
ç.c013
8.1525
a".)h1¿l
8.?412
8.9???
8. 91rl ?
8.9C66
3. 9c5 7

â"977I
8. r'5 q3
8" 96¿2
8.85 59

,_ì. $¿ 5C
8.34C¿+
0.14C4

0"0c30 c^c419 0.035?
c.0cz6 D-c?91 Q"1156
C.00¿3 0.rr370 0.03ó5
0.0ct9 Q.0149 0,c162
0.c015 0"Q2,lv 0.0360
0.0c'tc 0.0280 0.0356
c.0co6 c.025ó o.0352
A.2t:52

sÊel 1a
I ?.l
z J.i

5 C.0ô ').,)
7 ,o.ct
8 0.ô
9 ,1. t'

l3 n.q
lt
1? 1..J

0.c 0.0c03 4.9234 0.0347
0,c098 0.0ù10 0.0215 0.c742
0. c0a8 0.0 c.0203 0.Q3)7
0.0qcc 0.0 0¡0212 c.n1l2
C" C5 88 C'C,ll5 O.tJ?46 C.c?¿ 7
ç,.c102 c"0cc3 0.c27c 0.0)¿4
o.0c99 0.eoJ3 0.0,:67 0.0J21
0.0 c"0004 c.3244 0.Ð_il7
0" C C,. cco:. c. C21? C^Ç3L3
0.c c.0 0.ola5 c"Çi09
0.0 0.0 0"ùI76 O.,t)Qt+
0.0 c.0 0.015s c.c2,)9.ri.c ..0.0' c.î142 o.c?tl
C.0 0.0 0rO I 28 0. CZ 83
0.o 0.0. 0.0115 0.0¿¡rz
c.0 c.0 0.0133 0.c276
c.0 j . 0. c c. ic9¿ 0. cz59
e"0 .' 0.Ð 0. ùc8l tJ"e25,
0.0 c.o þ.4^!71 0"o257
0.0 0.0 0.00's7 c.o.?51
c.0 0.0' 0.cc6o c.c244
0"n c.c 0.oc54 c.9238
0"0 c.0 0.c048 0.0232
0.0 0.0 0.0043 0.Q226

0.2721

e.q?L5 C" C )lC C",) )î0
c.i2t5.lo1lJ0 c.c?40
0.1?15 c"c llo ù"11c0
(1.Oi'l i Q.O )t,ì 1.rl'r0C
O.,J ¿L6 a.)2 )t) C...!)t)0()
O.,.\:1ã C.'')Uu C. J )-ìO
0.0215 c.0030 0.110c
O -r? li C.0'))I 0.i)/J0 I
ù. O,'I ] c. '. )ti.: r). r)t)J?
(t.a )': !> O. filrrT O..ti;(¡7
(, 11,t ì,r"11¡ li r)":).)1. c
0.,ìI\l o.0,rJ7 0.cí) ì7
l'_.,. ,1 rr-,,r,,,) r.- ì.r",:

SS SPR ING GRDR ES EASE LOSS ËT

1.327e 0"1C69 C.749i,0.0C0/r 0.CCl5 e.C
I.124e 0.00ó9 0.7'342 0"0cc4 î.0ctó 0.0
1"3196 0.C069 b.8117 0.00C¿+ 0.oCli5 O,0
t.3t2z 0.0có3 .c.8530 0.o0c4 0.001 7 0.0
1.3c23 0.0068 0.8a49 0.0004 0.0018 0.0
L.2894 0.0367 C.5205 0.00C5 C.0Cl8 0.C
L.2712 C.00ó6 C.fi535 0.aCC' 0.e0tc C.0

14 'rni 'l.r':-l6 a.,l)t\ ().1'\75
l5 ,)..) 0.r) 0,.)')/5 ().r)')I1,.
1n O:ù O.(ì O.(.)'io,r.(ì
i 7 C.0 b,C (,," uJ I7 0.0
13 C.C D-O n-01t,1 c.0

o.1 554

l.z57z c.0cá5
1.2388 C.0064
L.?194 0.OC62
1.200ó 0. c0ól
1.1e45 0.c060
1.1717 0.0060
l. tó04 0. oo5?
L.I4P,2 0.CO58
1.1i40 0.0057
l. t:.79 c. o156
l.Illjt O.0ot5
1.03.15 0.0D54
1.061ó 0. cr,53
1.C408 0.C052
1.0194 0. o050
0.9974 0.014e
0.9751 0.C'047
0.9526 C. Cî46
c.92-99 0.00¿5
0..t0?2 0.QcL3
0.3ô45 0.0c42
o.8c20 0,C141
0. ð39å 0. c039
0. eI75 0. C,C38

o.2924

0.7956 0.0C3ó
- 0.7740 e.0035

o.712e 0. cc34
O.712O O..¡lì1?
0.7115 0.0031
o.6{rt5 0.0u30
0.ó719 0.0c29
c.6527 0. CO2A
0.6)i9 o.uo¿l
0.6ì 56 0.0125
00 5978 (,.tJC?.4

0.5804 0.0023
i,.ar. rI, t -:.tr.'.t
0. 54 70 c. tì0? ¡
o.5309 0.oo2,..)
O..jl5¡ o.')Clt
0.4996 0.0018
0.484á 0.O01?

s.93ó3 0.O
9"3-a25 C.0
8.82ca 0"c
q. 12 Â? 0.0
t"82ttt C.0
tJ..l2l¿ 0.O
9.6190 0.0
A"A17l 0.9
ù.$151 C.O
8. Â1 3B C.0
4otll.Ztt 0'0
8.¿¡Il C.0
rr-,r¡r.rr t:- lì,r.9r'çÇ t.0
rJ. il() 7 ? t). U
,1. ¡lt./'o O. O

B.rJCiJ 0.0
8.1021 C.0

0.9535 0.0c74 0.c2eá 0.0123-Co0002

c.s,ì61 c,0co5 0.00?c c.c
1.1t¿0 0.9cot o.çú24 o"c
l.Qt+94 0.0Cn5 O.a0?l 0.0
1.0e02 3.1C05 ì.OO2Z C.0
t.ll04 0.0006 0.n02? c.0
l.l4rJ1 0.'J0c6 0.?023 ú.0
l;¡t?4 0.1'C1¿, o.aO23 O.o
t.t9t3 0"0c0ó c.1c24 c.c
l.??58 C.rJ00ó 0.CC,25 Ç.0
l. ? 5/.8 0. lr!)D I' O. C 02 5 C. 0
1.2".2t O.0CC/) 0'0C2r, O.0
¡.3 J?3 CJ.n4O7 î.0026 0.O
1.3155 0..c07 0.c027 0.0
l.a.5t? 0.0007 0.0027 c.0

' 1.r062 c.c007 0.0028 0.0
l.4tô5 0.0017 t.o02B o.0
L.4)4? 0.Or1C7 0.C('ìeg ù.1
L.4i72 0.oCC7 0.(:029 C.0
l"¿¡796 0.CCO? C.C3l0 0.0
t.rttz 0.cc08 0.0030 c.c
I.5222 0.00C9 0.003C C.0
!.\L7-5 O.0oCt, o.0f,1l 0.C
l.5r'21 0.C0c8 0.ü0ll 0.0
t.5911 0.cìc18 o.0o32 0.0
l.53lt 0.0230 0.0e18 0.0023-c.0002

1.5?94 0.0CC8 0.C03? 0.0
I.5!-70 0.Ct03 0.cci2 0.0
l.1i4c c.ccc9 o.ot3l c.o
¡.As04 0.nôOtì O.'')Oj1 1,.0
1.65tJ? 0.00C8 C.00?3 0.0
L.6ttl4 o.('00rr o.r.)0r4 0.0
1.,5q60 0.r'ì008 0.0034 0.0
1. ? I C I 0. OCOg O. ôO34 C.0
L.¡?t(, C.O(O'l O.(.Ot4 U.O
t.71A5 O.O00c 0.OO',5 0.0
1..7(39 0.0c09 (t.1n15 0.0
1.7ôOfl 0.r)rro9 0.rjolÍ¡ 0.0
l. l r'.r r,-'ìt,.,') .,-.:ri l ' ,':-ô

l.7Jlt 0.0rrJ9 r.r.n0ìó 0.0
l./'{J5 0..l(49 (r.lQt6 ('.Û018
l.rrO!/i .t.(r(rtto (r.,rn t/, þ.t)rtlr)
l.sI29 0.(ì009 0.0ú16 0.0c09
1.4?20 0.0009 0.0c16 0.0004

c.0 û.0039 0-1220
c.c c.cc35 c.0?14
o.0 0.oc3l c"c¿0e
(). o t¿.ot)28 o-ô2i)?
0.0 0.0025 0.ct.r7
û.0 0.o')2J 0.ul(rI
0.0 0.c02c 0.0lfJó
0.0 0.0018 c.0190
o.o o.0u16 u.r)L75
c.0 0.0ô15 t\.cl7o
Co0 C.0rlil t"0l(,5
0.0 . 0"c912 o"ol 50
ô.ô ô-r,.,ll rt-/rl'!t/.
0.0 0.c01u c.cl51
0.0 o.c00n f).o147
O-O O.r^O, (J-01/r 2

0.0 tì.0C04 0.0I3iJ
c.0 0.0001 0.0134

(,
o.È



o

s;trT 17 ?J 65 )"471',)q=¿ À-----------
S=of L? 21 65 Cç44i),:)7 *---------
S:pI Li t é5 C-¿/"ìaÉ' a----------------
ssÞ1 1q 2- 57 J.4>/-.117 È--------
s:eT t9 I ó5 J.qc,?lôrj +---------------
Sî2i l3 ¡r 65 1.47î'f12 +----------- +
s:pT 19 

' 
5' 1./.7rì1)!9 *_f____________...t

S-.Þf 1a .ó åS it.4"711¡ '--------------cooo *
sErT lJ 7 65 C.1:'.)/ì.ir1 ft______________..
9Eoî 18 'À 65 3"ra\L¿2 r--------------.
sset I¿ 9 55 'J.5.)7ill +--------------

' sger 1q l¡ ,55 r.514')61 r-------------- +
SEtI 1 l l1 ó5 1.52?¿21 *------------- +
5S.2i !.,t ll 5s )..¡ì(,.Ì7? r------ +
S.þT fì 1l !5 .)"r-r??1L ù------------- +
sËcI 1l l.¿r 65 .)"3))1.:56 û____________ +

5çr1 1q 15 65 J"5t 1t7C {___-________ +
s:er l9 1ó óã )"5t-915?- +------------ +

' sE o1 I lt 1 ? 65 ).5'6.JZE r----------- +
s:2r.1rì i8 r5 l.t(,9161 +----------- +

c, c0c0
c css

.' 0.01c0
4 54,4CFS

stÞi !'t ?4 51 1.519ì22 r---------
s:2T Iq i ó5 .ð"r.)1)7!
SFÞI
s: pr
SEPT
stpf
s:p1
SEPf
sçpr
sE"f
scÞl
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c"0 0"cc01 a.orl5
0.0 0.0c01 0.clt1
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o.0 0.9 c.o,)47
0.0 0.ù 0.0045
0.0 0.0 c. cr44
0,0 c.0 0.co43
o.0 0.0 o.a.42
c..0 0" 0 c.0041
o.o 0.o o.oo/+o
0.0 0.0 0.0b3e
0.0 0.0 0.r-10',7
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e.8008 0.0
8. SC C7 0.0
8.91ì0ó 0.0
¿" 3Cù5 C"C
8 xî95 0.0
Ji.9(rC4 0.C
at. f UVa VõL
e.8003 0.0
8. ÂC01 0" 0
8.7q9a 0.0
8.799C 0.0
B" t'975 0.0
a\ala)l UôU
rr" 7qt5 c" c
8.79ì.6 0.0
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P,.1î:94 0" 0
8.7?90 0. C

8.7ee9 0.0
9,78fi? 0.0
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8.7969 C.0
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8.78e9 0.f)
e.7899 0.0
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Q tolo 

^ ^O 7c s r

8"7E83 C"C
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0.4557 0.0c16
0r4419 (J.0Cl5
C./.236 O.00r.4
0.4157 0.col3
0.4c32 0.00t2

' 0.34C8

0.3et1 0.cc12
0. 3794 0. C0t I
0.3ó81 0. cct0
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0.3456 0. C009
0.3363 0.C0¡8
0.3264 0.CCC8
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0.3076 .0. û007
0.298ó C.00có
0. ?si9 o.0oq6
c.2el5 0.0c05
c.2733 0. CCt4
O.2455 O.DC!¿+
a.?.579 C.C0C4
a.25A5 0. f) 303
o.2t 1L C.00c3
0.2365 C.0¡li2
o"22e9 0.0c02
o.2215 0.0c0t
0"zL't2 0.0001
0.2112 0. O0C1
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o.362S

0.1944 0.0
0.18e1 0.c
0. 1839 0.0
0. 1789 C. O
c. I 740 C"0
O. I (¡'.r 3 0. C

0.:.r_.47 0.0
0" 16C? C.0
0.t558 C.0
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0. 14 75 0.0
0.1434 0. O

0.13e5 0.0
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0.1?15 0"0
0.tl82 0.0
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1.83C6 0.00C9 0.0037 0.t002
1.8 1A8 C-0009 0.0c37 c.occl
L.5166 0.oCCq 1.0037 C.CCoo
1.Pil.0 0.OCC9 O'C03? r¡.G10C
1.3¿¡10 0.îCO9 O.oO?7 C.CCCO
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1.873e 0.0c'Je 0.c037 c.ccc0
1.g7qa 0.0c09 0.0038 0.ooc0
1.8355 C.CCC9 0.0039 0.CC00
1.ScJ8 0.0009 c.003a o.e000
I.q958 0.CnC9 Q"0Cl8 0.^îî0
1"?115 0.0C't0 0.ct38 c.lcoc
1"9r..49 Llcr.;ôlc c.cc3â c.r)c{r0
1.lte0 0. ccl o o. ccl I o. accS
1.9t29 C.0Ct0 0.oQ\i o.c00l
1.9164 0.00t 0 0.003ô 0.o002
l,9lc7 0.001c 0.c11ß c.cc^s
1"92?3 0.091C 0..)clå c.cc11
1.C:57 3"0rll 0.1C1rq 'j.0rj171.î2:ì3 O.r?10 1.CC3î i.otZZ
ì.9?'17 0.0010 O.c¡J\i .î..Oaz2
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1.9a19 0.0010 0.(1039 e.ôcr.ìc
1.94?0 0.O010 0.0ct9 c"0c1ìo
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).7415 Q.Cr.Ìi0 C.'jt)1.ç C.t(î?
1.14i¡: D.CLt¿l 4" ¿ô7.1 C. Cl;)4-0.0C11

1.9142 0.C010 0.0039 0;ç00c
l.9t+46 0.0OlC O.0O39 C.CC0O
t.944? C.00t0 o.0139 0.0000
t"?451 0.0ô10 0.0039 0.0ccc
1.q451 0.0010 c.0c1c 0.c0c0
l.')4'¿D O.0CIf Q.')C i1 C.¡'.çç
1"9/.47 C.C0:.0 C. CC?.c C.0C00
1.9¡.6¿+ 0.0cIc, c.c019 o.cci c
l.e4?e c" oclo 0.c03cr o.oo3l
7-9r1? O.Oô11 O.OO?9 r\.n,ì^2
1.9425 C.0010 c.cr,ì39 00cc0/r
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l.'r.i,) ').U(,I(' tr'.(i'rJ,¡ ('.r/t l,t
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HILSCN CE=EK HATiP.SqEO

.STiIULATION 
ÞROCRAH

'T11IS peAçRÄr.r {AKES USÉ CF \INE^R RESEV0¡RS
PLACEO OIIE ÀJOVE Tt]E.CTH5Iìi AI\:D FLOCD ROUTTNG TSCHNIQUES
¡N CROÉ.ì IO S I YI.JLÂTE THS I¿YDFOGRAPH.

tN ac0I11cä, csLLs,slrrtLÀR hiTH REspEcT To ccEFFICIe¡¡fs
Arr! qESllVillS Â1FE pLÂC¡O St0-' BY S¡Dg IN 0R0ER
TO FtJ¡ii.IER TIODIFY ÎTE HYCÊCGîAPH.

I\ iHIS RUN T!JÈRE ì{ER: l CELLS USED' A¡.iO
IIlÉ SI\,JLATI.)\ YEAR (JF I9ó5 STÂRTI¡iG O\ SEPT I5.

lHÉ FCLI.cHING !.,EkË THÊ I¡rlTIAL C0N0IfICNS USSD

',
lcEer = 0.0 PFÞ,C4L= 0.0 KS= 219.
lÇrP= C.05 KP= 7. GRDÍìES= C.0

/ Fl¡:LD= 8"7O F¡RCAP= 8. A0 bASE= 0.
FCÂP= c.OO CPEiìC= O.C KB= zOÜC. :
CÞÂ\= 0.90 KCz= 41.50 LOSS= O.0
DiPiCr= Ð.0 SS= C"0 KL= 500.C0
Kf= 62.4C sP?l\G= C.0

¡¿

NorE: This storm was run using the coefficients found
from 65-9-1 and 66-B-1 optimization.
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o
CO = -.714 Cl = 1.000 CZ . 0.714 K = 6.0C0 x - 0.500

(
HTLSO.N CREEK HATERSHED CALCULAÍEO OUTPUT

' 0arE sEpT l5
q,ÀII'J ICEPf SVADîT EVAD
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0.2581

3.1782
8.9064
8,.17 99
8.t69á
r)",)653
8.97C7
1.9 

'- 
74

ìì. o¡4cr
È" 9q5C
9.0có4
9.0t99
1. u'4 50
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c,0ó59 c.0 c.o 0.0
0.0979 C"0 0.0017 c.c000
c.c3e2 c.c 0.c106 c"ctc2
0.0iô4 c"0 0.ct?0 0"cc05
o. c392 0.0 c.oz26 0,0009

0. 00 ?6

0.0490 0.0 a.o?5r 0.c015
0.011ó 0.0 0.02ó6 0.c02I
0.c19ó c.0. c.0257 c.002?
c.0099 0"c 0.c242 0.0c32
c.c294 0.0 0.0236 0.0Ð37
c.c?94 0, c ç.0244 0. ô,)4?
0.Ç?q.r 0.0 0.,)251 C.0C/'?
o.çigz 0.0 c.0?63 0.c)5?
o. c3c2 0.o o.o¿90 0.o057
0.c392 0.0001 0.¿295 0.0052
0.C490 0.00111 0.03I4 O.0068
0.f'l.'85 O.0007 0.0150 0"CC?4
c.0rl9z .c.0.J14 0.0¿06 0,ùc9I
C'C:38 .' C. D0l9 C.a)L4?. .C.00ì9
c.oiaq 0.00?0 0.0454 0.109¡i
c.0?9¿r c.0î23 0"0491 0,0t07
0.1073 0.0c29 c.c546 c.oII6
0. I c73 0.0,).,7 0.0é,13 0.11t-7
0. I C79 C.0ù43 C.u16óq 0.0139
0.c990 c.004f3 0.0711 0.0151
c.t?74 0.0c53 o.c7ó0 0.0165
c.t274 o"co6c o.o32l'ù.oi?c,
0"Ìié8 0.cÐó3 0.i392 c.ci95
o.lz1z 0.0.-ì76 c.o9ó0 0.c2:. I

0. cä30

o.1274 0.0090 0.0??8 0.1ì229
0¡078¿r O.0O19 0.0991 0.ô24ó
0.c666 0.01t4 0.0947 0.0263
0. C596 O.0'Jó9 C.0903 Q"!)277
C.0784 o.005/¡ C..08?l O.C?sl
Q.O't14 C.C053 C.lô51 0"3'.r13
C"C7t4 O.C1.rl C.0Pl4 n.0115
0.0ó96 0.ct5e c. c8t3 0.07¿6
0.01rî0 c.,lf)55 f .î;75 c.(,336
c.o293 C.004¡j O.C7l? O.Olô/.
O.O¿,)0 u.')0a! O.')¿'54 r).0',51
o.(..?.97 0.0c15 0.0{.0ù ô.o r56
0"01 e4 0. t0¿9 c.0r\7 0. n3/,0
C.Cl8l C.C02:J Q.:)7ç95 t.Oit:2
C.(,1Al (.. r;iìl tì C,.tja.rt) O. ì-lr j
C.rj47lJ '().0'rlô Q,'.)tt2¿ (;.r. 154
0.1)ì':'ì,.ì"r)r)lr) (..tt^ll r'.': li,4
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5
7
s
.]

1C
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t2
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CELL NO 1 OF I CELLS

SS SPRÎNG GCDRES BÂSE

0.0 0.0
0.0 0.0
0.0 0.0
c.0 c.0
c"ctc8 c.0
0.0c69 0-0
0.0203 0.0
o.0394 0.o

0.0

0.0ó22 0.0
0.0865 0.0
0. 1to3 0.0
0. 13?3 0.0
0.1528 0.0
c.l7¿8 0,c
0" 1932 0" ?
0.2t1? 0.0001
0.2?i5 0.0c02
0.25rI 0.0003
0.28I7 0.0004
c.7i7t 0. o005
0.3369 0. CC06
0. -" 704 c, cccô
o"4058 C. CC09
O.4423 C'Cr11
0.4818 0.0013
0.5262 0.0015
0.5755 0.COt7
0. ô28¿ 0. (ìc20
c.68-Ì8 0.C022
o.7133 0,C025
0. ec77 c. c028
0.877t O.Coll

c" 02 c3

o.9497 0.0014
1.0218 0.0038
1¡ 089/, 0.0041
1.1507 0.00¿.3
L. 21J ¿r5 0. 0nô 6
1.25n2 A-OC48
1.3ù{,6 o.CC5l
1.7r17 O,CAr3

1. 42 7-q ri. OO55
1.4559 0. O19?
t.17'15 0.co58
L ¿.932 o. 0059
1. 5el3 C, CC60
l.5cl1 ô.ô1An
I . 5I0I (.'. ( 0.ì0
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19 0"o

c.c 0.c 0.o0"0 c. c 0.0
0.0 0.0 c.0o.c c.o c.o
c.0 c.0 0.cc.c 0.0 0.0
ú.0 0" 0 0.00.0 0"0. 0.0c.0 0.0 .0.0
c. c 0.0 0.c
c"0 0.c 0.0c.0 0"0 c"0
o"o 'o.c 0.0
o. o o.c o.c0.0 0.0 0.e-o.c 0.0. 0"00.0- 0.c 0.0
0.c , .c.0 c.0
0. 0 0.0 0.0c.o o.o o.o
c.0 0.0 c.0
c.c 0.c'o.o
c.0 c. 0 0.c
0.0 0. 0 0.0

a. z0z?

0.0137 0.57C1 0.0rI?
0.o134 0.5549 0. C016
0.cl3e 0.54c2 0.cc1ó'0.01u 7 0.5258 0.0C15
0.0123 0.5118 0.0014
0.012c 0.4983 0. CC14

0. 3 134

0.ctl7 0.1851 0.C1t3
c.ot14 0.472? O.UCt2
c.0111 0.4598 C.CCt2.
0"010a 0.4477 0.C011
0.Ð105 004160 c.ori11
c.0102 0.4246 0.C0I?
0.0100 0;4115 0.0c10
C. C097 C" 4027 0. Ci0C9
0.cc95 0.7922 C.0009
0.0092 0.3e20 0.î?c9
0.o0?0 0.772I c,CôC8
a.ìJ'ò7 0.3525 0.C197
c.qc35 c.353? 0.0007
0.0383 0.3441 0.0007' 0"003I o.?153 o.OOCó
0"c079 0.3267 0. C00ó
0.1ìÐ17 0.3184 C.CCC5
î.cc75 0.3103 0.(j3c5
o.0073 9.1024 O.C0a5
0.0c71 o.2e47 o. c0c4
0.0059 0.2873 0.00c4
0.0067 0.2801 C.0004
0.3r56 0.2731 c.0103
0. r)r64 0.2661 C. :C03

0.0
c,0
c.û

0.0
c.0
û.0
c.c
o.o

ç.0
0.0
(ì. ¡

'-ì . 1)

c,.t)

SS SPRING GRORES EASE LOSS ET
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8.7856 0.0
A"'195t, 0.0
e, ?156 0. C

.q. 7B 56 C.0
8.7É55 0.C
ø"7t!55 O.0
8"7856 0.0
8.7856 .0.0
8.795ó 0. C
{r.7855 C.O
E. 7852 0.0
A"7F.Ls C.0
9" 7s 34 0.0
9.7e19 c.an.78C1 C.o
t!.77rì4 C,C
t¡.777?. 0r0
'¿" I7L6 0.C
E.77Ci C.0

I.8¿04 0.t009 c.nc37 0.cc32
1.84t?. Q.OO09 0.tO37 0.3CC1
1.e579 0.0c09 0.0c37 c.0co0
1.85él 0.0009 0.o037 0.crrco
1.8740 0.cc09 c.0o3? c.oooo.
1.8814 C.0C09 0.0c38 0.0000
1.5314 0.0142 0.176? 0.CC7l 0.OOO2

1.A836 .J.0.1-Q C.10le C.C0t0
l.rJ.54 ù.1tc9 O.Cnl¿ O.C()co
1.9r)t8 0.cct0 0.cû38 c.0cc0
1.9rgc 0.o010 0. c038 0.î000
¡.e139 0.0010 0.crJ13 0.0?c0
1.9195 0.0c10 ().0c3e 0.0c00
L.9Z4S 0.CCl.0 0.1c18 o.oooo
1.92e8 C"Oo10 0.0039 ê.octr0
1.ca45 0.cc1o o.cc3e c.ccc1
1.91e0 0.0c10 c.003e a..ccoz
i.9432 0.0CrO C.0030 C.01C5
1.19472 o.ûûtc o.cc-19 c"ûcll
1.9510 0.0û10 0.c,c39 c.cDt?
1.9545 0.C0:.C C.0019 0.ù0?2
1.9578 0.0010 0.ccl9 0-0c22
l.i6os 0.c010 0.c03? c.001?
t.9637 0.OClO O"CCr9 C.001 t
7.c)(-t>t+ 0.o0to 0.003? o.0005
l.crÁô8 0.0010 O.\ì0]? 0.CC(rZ
1.c7ll 0.o010 0.cc39 c.cccl
1.9732 0.0010 0.003e c.0c00
1.9 7il o.oclo 0.0040 c.ocoo
1.1)764 C.oC10 Q.q¡:40 C.0cC0
l.97rJ4 0. CCI D 0.rJùrr0 0.0C00
Lt9tB+ 9.06?5 0.?é99 0.CtAó 0.0002

1.9798 D.0010 0.oc¿r0 0.o000.
1.9¿10 o.00I0 o.4040 o-c..c0
1.c)fr2l 0.aDl0 c.c0..o (J.l"oo0
! ^9130 0.OCIO O.CC¿O 0.00.r0
1.9338 0.0010 0.004c c.0c00 . '

1.9,1/.4 O.0Ð10 C.0C4C 0.OCCO
l.'1a49 0.c010 0.0c40 0.coco
1.9å52 0.0010 O.OO40 o.CCOO
1.9c55 Cr.0cr0 o.0o/'r) 0.oo0l
1,9e5r) O.OOl.O O.OO4o O.oAOz
1.9B56 C.0Cl0 c.oc40 0.cc04
1.915t+ 0.0C1 0 C.0040 û.C009
l.ç11)2 o.OClO C.OO4C C;COt4
1.9,'.1it C.C01C O.iîLA O.1Cl8.
1.9¿^4 C.011 C 0.CC4Q 0.O')I8
l.(r5,18 (J. (r{ìlO rl. Crr4aì (,. Oa l¿.
l.9q3l o.Ootc o.(ttao ofo:to?
1.9!ll 0.00).0 c.0U/,Lr t.0{..1r4
l"e$15 c.co¡o 0.0040 o,co72

0.0
0.0
c.0
0"0
0.0
0.0
0.0
0.0
0.0
o.o

0.0
o.0
c.c
c.0
0.o
o.o
ù.0
0.0

0.0
o.0
o.0
0.0
0.0
c.0
c.0
0.0
0.0
0.o
0.0
0.c
c.c
0.c
c.0
0"c

0. {)
c.0

0.0062
c.00ó I
c.00ó0
0" c059
ü. o15 ?
c" o055
0. 00 54
0.0053
c.0ü51
O.r;O5O
0.ct49
0.0c43
o "ai47
Q.Où t.t
o.'.:ní3
o- oor 2

0" u04 I
0.0040

0. 33 l9

o.?596 C. COC3
o.z57Z 0.tc02
0.247C D.C1O2
ri.21C9 0.0002
0. u 350 0.0c0?
o.z29z c.c0cI
o.z2t1 0. c001
0.2182 0.0001
0.2130 0.ùoo1
o. ?o78 0. cooo
Q.2C2e 0-0000
c. lei.Ìo 0.0
0.1913 0.0
^ i lot ^ ^
0.te42 c.o.
o.l7e8 0.0
o- I 75ô O.0
0.1 ¡14 ù. c
0.1ô73 0.0
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. sePT 19 19 65
sEor 19 2C ó5
s€ÞT l9 2l 65
s=ef I9 22 65
s:tr I9 23 65
sEpr lo 24 65
55Þi ¿C ! 65
s:oi ¿a 2 ê5
sr",! ¿? 3 65
ssÞr 2.c 4 65
si?f 2) 5 65
5t?r ¿D 6 55
ssÞr 2c 7 65
s¿?r ?c 9 65
sfi 2r 2l 9 6i

.s"cPT 2? lc ó5
sePi 2o 1l 55
sEÞr 2î 12 å5
sê.?1 ?.7 I7 $5
steÌ ?c 14 ó5
sfpr ¿c 15 65
sEoT 2? ló 6i
s:"T 2o l7 55
5EÞr 2? 1,1 65
s:Þi 2l 19 65
strf 2a 21 55
SF?T ¡i.?I;,q

'.sElT 2:) 22 55
SEPT ?) ?7 5?:
sErr 2c 24'55
star ?1 t 5t
s:pl zl ? 55
sarÌ ¡Ì j trs
síoT ¿1 4 t><:

):wr zI ) ö)
sErl 21 '5 sl
sFÞt 21 7 6i
stÞl 2I I ó5
se P1 2I 9 55
SEÞÍ 2I IO 65
sÉoT zl 1l ó5
55PT Zt 12 55

5ãeT 21 14 55
sEef 2l 15 55
<=ol :1 !Á Á<

SEPÍ 2.1 !7 65
sEÞI 2l 19 ó5
sEPT 2l ¡9 é,5
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C CFS
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O.56Ì'rb7 ++-- +Q
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t).6C512'ì *# +Q
û" 5a'7ii9 ** +Q

oõ 6cç,)-5a tù +c
).6n01Jq *È +î
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}TILSON CREEK I{ATEASHSO(

SI¡¡ULÀTIC\ PÊOG9AV

.THJS PiCGqÂM I{ÂKES USE CTF LINFÁR RESEVCIRS
PLACEO CN5 ASOVE TLtE'OTHER; AT:D FLCCO ROUTING TÊCHN¡QUgS
IN CqDER 10 SIUULATg T}iE HYORCGRAPHC

IÌ¡ ¡.3DITICÑI C!LLST5 ft!ILA9. HfTF RFSPECT TO COEFiTCISNTS
At{3 EÉSçVCiÂ,S,iÊf 9LÂCED SIlìE 3Y S¡Ðê iN CEDER
IO FUKf HFR J.I:JCI FY Tir' HYDIiCGRAPH.

I'J Tl'll S lUx Ttl':i: xEr{E I CELLS USE0 r AND
. t*: S¡{JLÀiI:r{ YcA2 0F l?6t 5T¡';ìTING 0r{ SÊPT i.

THE FOLLOdING WEF,E THË INITIAL CIJNOlT¡CNS USEO

ICScT = C.C Þ¡cC3L= 0. C KS= 261.
IClP= C.05 KP= 9. GÂÐRES= 0.0
FI5LD= 1"q) PS?C10= ß.90 trASE: 0.
FCAo= ç"C0 0píRC= 0r0 KB= 2OOO.
c2Ä:.1= ').91 KDp= 4ç.0O LoSS= C.0
DIq5Cl= 0"0 SS= 0.0 KL= 5C0.C0
KD= ó3.30 SP.l,l\G= C.0

v¿

'./

NorE: Hydrograph coefficients used from storm 66-g-L

optimizatíon. Test to see the fit, of this storm

on 65-9-1.
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CO = -.7:,4 CI = 1.000 C2 - 0.7L4. K.= ó"0C0 x - 0.500'

0AiE sEeÌ 3

Hq ÂAI¡.¡ iC3øT FVA'CT EVÂP

S:PT V

15 c.0 0.0 0.0166 0.ç
I7 0.0 0"Ð 0,0104 0.0

l9 D.i (-'.C 3"3J2ù ù.2
?0 Lr.; î.? c"!)01.c.r)
Z! 3"31 C"0497 C,iirJi C"C?Cl
22 C.,-r5 e.C5C0 C"9Lì:C C..JDDC
2) C.C3 C.35J0 C"0?JC C"C.l0C
?4 C.19 a"05'-)? c.cc)0 c.cccc

:.I4 1.0srlJ î'!353 O"t)Cz
s:pÎ
I
z

I
5
6
7
a

'.9
:.o
1l
72
13
L4
t<
L5
l7
lá
l9
20
zr
??
2-a
z4

}IILSCN CRESK }IAlERSHED. CALCULÂÎEO OUTPUf

CELL NO 1 OF I CELLS

F¡TLD EXCESS DIP.=CT PERCCL DPERC

7.99e4
?.9ç .17
7 . q9t+2
7,9??4
;.i93?
7. 9 91I
7.9574
¡i"0lr¡4

c. csör

0. c 0.0 0.0
0.0 0.0 0.0
c.0 0.0 0,0
c" c 0.0 0.0
o.e 0.0 0.o
o.o 0"0 0.0
0.0c85 0"0 0.0
0.0¿94 0.o 0.o
0.0ç8c 0"c 0.0

0.0c38

8" 1879 C. I I 76
8"3C55 C.1175
8. 43 78 0. 1/.20
8.4?40 O.2254
3" 97¿2 C.Z'14?_
9" 1le3 A.Zc¿.¡r)
j.2).1'j?¡ C.¿156
j.474t¡ 0-l s6o
ç"5470 . O"24t !
9.ô?9¿ 0.?e1?
1. ù¿'îó C.3¿11

1C" :ì44 2 C. ]4 îrìj
t0.115ù C.2\c¿
ic. :.445 0. 1524
IC.CE21 0, e-o?3
9.99?2 C.0692
9.1i4ó 0.1c57
ç"8e1ó 0.lur5
9. 54+"q 0.0.)57
e"792i 0. c?77
9.73e5 0.O782
9.69 t4 C. C585
9"6339 0.0598
e.51 8Z 0.0490
L.57 8Z

SSPT
I
?
3

6
7
R
q

11
i2

1,'
15
\.5

0.0
0.0
0"0
0.Q
0"0
0.0
c.0
0.c
0.0

c.0 c"c 0.0
o.i " o.o 0.0
0"0 0.0 0.0
o.c 0.0 0.c
o.o 0"o09? 0.c101

. c"0il? t.3398 0"a106
c.0c44 c"D6?1 0.î4:.ó
0.ûJ52 C.0791 C.0C3û
c. cLìù0 0;.cf 34 c.ìc47
o.olcl c.\t?, o.oô56
0.0126 c.i336 0.0190
0.c!5¿ c.1555 C.Ct17

.' rl.0Iè.6 C.1581 C.CÌ47
0.01s5 c.l68t 0.01?7
0.c1r? 0.16c3 0.0207
e.0t¿4 c.lq67 0.c?13
0" C Ì 3/+ 0" I -2 98 0 .C'2r7
0.c128 0. Il52 0.C276
c"ci¿3 e.t'ic¿,0.ce?9
0.c115.0.124c 0.0]17
0.0r.07 0.1.173 0.0334
0.c1)0 c.I1.09 0.0349
c. cce2 0.1ç42 0. c3ó3
0.c084 0.0973 0.c375
4.29?C

SS SPRING GRORES

0.0 0.0 0.0 0.c
0.0 0.0 0.0 0.0
0.0 a.0 0.0 0.0
0"0 0.0 D.o o.0
0.0 c.0 0. o c" 0
0.0 0.c .0.0 0.0
0.0 0.0 0.c 0.0
0.0 0. 0 0. c 0.0
0.0 c"0 0.0 0.0

0.0 c.0 0.0

c.0 c.o 0.0 0.0 0.0 .0.c
0.0 c.0 0.0 0.0 c.0 0. c
0.0 0.0 0.0 c.0 0. o c. c
0.0 0.0 0.0 0.0 0.0 0.c
0.00\46 C.0 C.?1'00 0.C000 0.o0c0 Q.0
0.0289 9.0 0.0ü04 0.0c00 0.t100 c.0
0.0798 0.0 0.c015 0.)Ç10 o..j')Qc c.'l
0.11167 0.0 C.0138 0.0C10 0.C01C C.O
0.228ó 0.0 0.cr)76 0.occc 0.00Do 0.0
0.j256 O.C105 . o"0t3Z 0.0Ot0 O.DotC 0.O
o.¿.4c0 0.0409 o"o?!0 o.0cOc c.o0oc o.o
O.571L 0"c014 0.0313 O.r)Ç00 O.ccCI C.e
c.7?.a0 c.c020 c.9444 c.occc 0.cc.Jl c.0
0.869? 0.0025 C.t/,()5 o.O0o0 0.0ÐDl 0.0
l.0ile 0.0030 0.0795 0.1000 0.rì002 0.0
1. 141 1 C.c:0a,5 A.ICLZ 0. COCl 0.0CÐ2 e.0
l.Z77l 0.c140 0.1?.54 D.C01l 0.f;0Cã 0.C
t.3937 0.C044 0.15I8 0.0Ct1 o.0003 e.c
l.4t¡)2.ú.C147 C.1.90? 0'0COt 0.cî:.t4 (,.C
1.5549 C¡0C51 O.2lt) 0.CCCI 0^C0C¿' C.0
1.6377 0.C054 O"24?_6 0.00C1 C.3005 0.C
1.7t2I O.0057 C.276t 0.0C01 0.C0C,5 0.0
L.77P,V 0.0059 0.3tto o.0002 Q.00có 0.0
1.93ó1 0.C061 0.)410 0. c0c2 0.0ú07 c.c

0.0520 c.?4?c 0.0010 0.004r Q.00ó9-0.0000

1.885ó e.CO63 C.3lr4l O.CCC2 o.OCOS O.O
:.926! 0.0065 A.4222 0.03C2 0.C003 0.0
1.95ó6 C.û156 A.45)5 0-CìCz 0.0409 C.0
1.9771 o.0067 0.4?9¿r 0.00C2 0"0clC 0.C
1.9j)18 0.CC67 0.5J36 0.01C3 0.001 I 0.0
1.99?0 0.COó7 0.5778 0.C00J C.0Cl2 C.0
l.99CB Cl.C0/)7 0.5170 0.00C3 O.0012 0.0
1.9111 C.OOr,Ì Ç",it"'J C.O0t3 O-1rl1? C.O
1.91( , î.Ltt^r, .).^,)46 tr.¿)(t't1 O.(tt,l t, ().()
1.9.)/,3 C.0r)/ró (ì.?12? O;\)!^t C.r-,'_!14 (:.1
L.?3'¿5 'î. OO/¡5 O.7107 Ð. OCO/. C.,irl5 O..O
l.qlJ5 ç.')Qtt4 ri.!juiJù ü.0cr:E ü,iJulú 0.C
l" 899e 0.C061 ?oi4t+8 t)"CC')4 0.0rJl7 C.0
l -ñ/.ìt ai¡,rñ/,? a-,tr'r? rì-^rìôl, ô-ÔÔl o ô.4
1.815f.0.,)061 0.ol^/ì n.o00s o.(){)lÂ o..0
1-i(,.,7 aì a¡r\r.^ /t. (tr.t2 rì ,r,trr¡, t fr.rtrt ,r rì

9.5?Có O.0392 0.0C7ó 0¡I901 O.0385
9"4t,23 0.00e8 0.0c5ó e.0815 c"c3?3
9")74, 0.0 0.1î54 C'1?1S C.03rì9
9.3C23 C.O 0.Où44 0.C528 O.34C3
c.2195 0" 0 0" 0335 0.0949 0.1/,06
ç.1849 0.0 0"0027 0.0491 0.c/r07
ç-L)74 0.0 0.oo¿c o.!t422 Q.î.40t>
9.Oa/,1 0.C C.rJ01/, î.0?73 A.l:4ì5¡)ñt\{,r\? c.o c.ol)'),, 0.() ì25 0-0/..12(r.d29C.. O.0 C.0CÐ¡r C.'¿2'16 G.Ol9a
fr.OLì¡B.. ú.O C.0C¡O O.O2'¿7 O.Ol'15
¿"'tlt:'), 0.ú ().0 0.,i2¿3 0.()J9l
8.,)571 0,C 0.0 0. 1lçó c.0J85
,ì-.:l.l/, O.n ô.rt r)-.,1 /1 r,-'ì r,ìr¡
î. )?¿1 0.cr 0.0 e.î153 cr.r;175
f - )l)7r"¡ O-n n-ô ¡-rll lr. lì-f 4,.')

EASE LOSS ET

0.0 0.0e33
0.0 0.0c21
0.0 0.01t0
0.0 ç'..)104
0. o 0.0001
0.0 c.c
0.0 c.o
o.0 0.0
0.0 c.c
0.0 0.0có9 0.0000
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I.tR, P.ATN TCEPT EVÂPOT EVAP FIELO qXCESS DIRECT PERCOL OPERC

SEPÎ 5
L7 7.a C.t?77 0.01¿? c.cD?z
13 0,C Q,0256 0.1311 0.CcIl
t9 t"o 0.026¿ c.o?14 0.00c4
?o 0.0 0,12s? c"c:;ct c"crìcl
21 0"C c.â2ål c.r.:Jc c.1)00
?-Z 0.C O"D21:) 1"C )CC C"COCC
23 ioO c.c26) c"9t.)J c,qtc0
24 ,). C .ú" ù¿5J 1" r) Ii0 C.0(.)00. 1"V7 C.C?5) 0"1q7C A.t522

DATE SEOT 9 65

SEPT
I
2
3

)
6

s
I

1ô

1Z
.13
T4
I5
1é
t?

l9
7_O

z1
)t

z4

s spr
I
t
4
t
6'
7
3
?

LC
tl
12

T'
lÞ

T7

ó
0.0 Q.C25C 0.0ùCC 0"0{i0C
O"0 ô.02l)') 0.CJti 0"Ç0C0
1"C C.î26) C.CJ,)C C.,-lJce
o.c o..-)2t,) 0",-rli)c t).i,,xrr:
.1.O C.(ìlé? C.r-'j-'¡) 0"^)C.J
o"0 ç.a?t>) c.0iaü ù"0,)c0
0.o o.û?-6;) 0.t,),)') 0"eùcc
0"0 ^.0:1? C")11it C.0C0O
c.c 3.1â5l c"a ì-.t c.0)ol
9,¡ A.¡J?".+ 0.1)'l¿. O"aO04
7.a o.û?L) C" 0C1t C" C.ri I
0.0 c.0221 c.t1iî c.cô2¿
0,0 c,cLtì5 1.a176.0,cî36
0.? 1¿ôÌ4J n"Lì'i45 0"0i45
l.) c"ü(ì; 0^1'-r45 üôr.':ì¿5
0.C C.îr'5j 0",i,r14 C.cC36
0.c 0.c:ì3 7 c"0i¿2 C"i¡2?
0.0 A.X(:25 0.0C1, 1 0..r:11
1. C ç.c0?2 0" qJ36 0.0004
:.0 C.Jr-13C C.C:l')l C.0îCl
c.e 0.)r,ì2) 0.t0ct c.cü6ù,l"o î..J!?i c"1'_'.tc l.t)r}l
:"t c.1c2.) 0".Jî)J C.tCC'
c.0 ç"cc?i) c.cî1î 0.c:)00
4.37 C. C0¿¡.) C. ?1:C' o. i7ó?

7
1.C C.0a2) 0,0)9c c.cr)cc
0.0 0.01?') c. ri,ì?c o.,jl()00
0.0 c.2t2') 0.0ô1)ri c.co0c
0, (r o. 0c2 t 0" 0?jc o. lrlo
D.Q O.îC2l C,C11î O"C)AC
0"? C.aJ2, C"Cr)).¡ C',.)CCC
c. c c,cc2,) c" t rct o,.DC1n"1 0,0.15 1.C)i1 C.4.l0l
O.C {J.,JO'l 2 tj.t):)r¡ 0.)ÐClé.
o"c c.0 0. cù2 c c. Jol 2
0,c n.0 0.t,_)51.0.c
(ì. c 0.0 0. ti¡4 c.0
0.Yl t.0 C,o1A6 r'o'l
o-.) 1.(ì C.1;'11 r)"a
C.1 rJ"0 i,û?lt ll"D
c"c ç."c 0.c155 0,cn.C C.O 0..)l)/' rl.')

!

wi\soN CREEK t{aÌERsHEo cALcuLAT€o oulpur
4.

CELL NO 1 OF 1 CELIS

8. eç52 0.0
B" 884 C 0.0
8.d741 0.0
3"?5'¿4 0.0
4. e577 0.0
8. 95Ce 0.0
fJ"q449 0ó0
å, c396 C.0
0.83çó

8. ù3 5C C.0
'ð . B?çS 0. 0
e"e272 0.9
B"it?-40 0"o
¿"17t2 0.0
Ít.8187 0"0
8"8I65 0.C
8. 1À 4.> 0. 0
8.8129 0.C
.l.81lJ 0.C
J Or 

^^

Left78 C.0
8. AC69 C" 0
S.:ìCíô C.0"
8ô9r)51 u.0
8"9047 C.O ' 'l
ô.3C41 O"O
8. rjo37 0.0

8.t0e8 0"0

9" í.rC?2 C. C

S.9r)1.9 0.0
0.9c19

8.8C1.7 0.0
8"d015 0.0
f. e0 1 0.0

6. 54 10 C.0
ù. e0c9 c" 0
¿" 90c9 c.D
g. !i(i7 0" 0
!1" 90có 0"0
B. 80C3 C" C

9.7994 0.0
8"f976 0"C
tì. 7q..4 c.0
tì.7Êot .. c.c
? "'l:Jrg c.D
8. ?Pü4 0.0
À.771' O.()

0.0 0.c119 0.03ó3 l.?7ó8 0.0059
0.0 c.ct05 0.0356 ,,.746? C.0058
0.0 Ò.c0e3 c.0390 l.?151 c.oo5?
c.0 0.03e2 a.0744 1. 6835 0. C09ó
c.0 0.cc72 0.o337 1.65tó O.?C54
c.0 a.oct,4 c.0131 1.6197 0.0053
0"0 0.0û55 0,c324 1.5s77 0.0052
0.0 0.cî5c C.C3l7 7.5557 C.0r)51
o.332L 0,2003

0. c 0,1044 0.0311
0.0 0.0039 0.0305
C.0 0r0034 0.o298
0.c 0"cclo c"c?<ìz
c"0 0.tÐ26 c.Q?8/r
0.0 - 0.c023 0.c219
0.c . o.cc21 0.czIv
0.0 0.001a Q.î257
0" o c.ool6 c. c262
0.C. ú.C01¿:0"C256
c.0 0.0ot¿ ').c?5r
o, o o.o0l1 Ð.ozq4
c"0 0"4cic o.ç?.79
0"0. c.ccc9 c"c2J4
o"0 c.coc,å eì,c¿¿8
0"c c.0c07 0.e223
0"0 c.u1rc5 c"r)2ts
0" o c"c0c5 t.azt1rJ.c '0.cc05 0.,)208
0"0 ' Q"oco¿ o"c?c4
0.0 0.0004 t. o1?9
c.0 0.0cc3 f.0t94
0. c (;. î(rr3 0. a:.90
0.0 0"c002 c.0r 8å
o.3v2l

SS SPR¡NG GRDRES BÂSE TOSS EÎ

I

c.9354 0.0005 0.c0?0 0.0
1.0188 0.0c05 0.0c20 0.0
1.0515 0.C045 0.C021 C.0
1.0335 0"ccc5 0.CC2Z O.O
1.1148 0.0CCó 0.CC22 C.0
1.1/.54 C.C0nó C.0023 0.C
7.LT.;2 0.00ôó r-r. cc24 c.0
1.2C43 0.CCCó 0rCo24 C.0
1.2rr43 0.010ó C.0123 0.0oó9-0o0OCO

l.ztz1 0.000ó 0.c025 0.0
1.26C3 C.oCCó 0.C025 C.0
l"Ul7l 0ooO0/¡ O.Qn?ê C.0
1.31t5 0.(.ìcr)7 0.co2(, 0.0
1,33'rl 1.11rì7 0.C:??.C.0 .

1.3ôl.0 c.cca7 0.0û27 c.0
1.3892 0.ûCC? 0.0C?8 0.0.
1.4 !. l7 o. oo17 c. oc¿ 5 c.. o
7o43t+(> O.gCO7 0. CC29 O.0 i
1."4ibg 0.0c17 0.0c29 0.0
1"qt45 U.1CC7 0.CO3C rc.C l

l.q1r5 0.c007 D.3ctc 0.o
. 1.5149 0.0108 0.c0'ro.c.c

i,5397 C.Coîs C.ea31 0.0
1.5599 0..049 0"CC?,1 O.0
1.5 ¡79 O.OOlA 0.,)03? 0.C :

l.59tt, 0"c0î8 C.00']2 C.0
1.6132 0,0rJC8 0.0032 0.0
L.63A2 0.C008 0.0013 0.0
1.5467 0.r'008 0.0033 0.0
l.t>^21 0.0008 0. ôc:r3 0.0
't"6't82 0.1ÇC8 0.C134 C.C
1"6s')Z 0.CCr)B 0.0CJ4 0.â
1.7î77 0.ccc9 c.cc)4 c.0
1.7A77 0.C284 0.11 t6 0.00ó9 0.0000

1.72 lB 0" oc09 c. c0?4 c.0
1.7 ì54 0. OOC9 0.0035 0.0
i.7486 0.oCCe C.CCj5 0"0
1.75L4 C.0CO9 C.:035 0.0
1.77t7 0.0cos 0.0035 0.0
L.1'¿55 0.0c?e 0.003ó 0.0
1.797t 1.00O9 o"Ocl6 o.O
1.8182 0.2Ca9 Q.t)O?.t¡ 0.O
1.8139 'l.OC09 0.0/ü3ó 0.0
l.gzt, o.oco9 o..oo37 c.coo5
l.8lcr3 0.cCC9 0.OO37 Q.rl0l2
1.9/r89 Cr. CCC? 0.0C37 0.0025
1.r'5rr2 0.()r)r!9 (r.Cr) i7 (:.0D40
!. 0r 71 ri.o¡1.4Ò r).,1f)r7 t,.oo.,c
1.t)t57 0-1C.9 0.C418 C.Cú5C
1.ett4C C.00ü9 U.OCJB O.0C¿r0
1.1120 t.Of)C? D-A01t O-aO?t

L.527e O.0C50
1.4924 0" C048
1.4ótl 0.0c47
:..+3C1.0.cc46
1.3995 0. OC45
1.3693 0.C,0\44
1.33c5 O.ü\)43
L.VrcZ O.OC42
1.2814 O.c)C4l
l" 25?0 0. cc?9
1.2252 G.0C38
1.1.r7¿ o. cc37
l.l71c e. cc3ó
1.I4¿7 0.c0-a5
1.11S9 A.çA34
l" cç36 ç-CO34
1.05rJ9 C"0033
1. C447 0" 0C32
1. CZO9 0. CC31
0.9977 0.003t
0.9750 0. cô29
0.9529 C.çezq
0. rll I î.0027
0.9c?ç 0.('127

o.29I3

0.0 0.0002 c.cI81 ' 0.8991 C.0026
0:0 0.C00? 0.0177 0.S,989 0.CC25
0.0 0. c¡cz c.01 73 0. 94e0 Q.0oz4
0.c o.0ù01 0.11ó9 0.8297 C.0C?4
c" 0 c.0ccI 0.c165 c.ðIc7 .0.0c23
c.0 0.ccct e.c!62 ç.792v 0.0c22
o.0 0"C1,ll 0,C159 O.7742 o.Oa?Z
o.o o"cccr. 0.o15/r 0.7565 c.oDz1
0.0 c.0ìcI 0.0151 0.7393 0.ü0?0
0.c 0.0000 0"c147 0.7225 0.CC20
0.c 0.0 0.cl44 c).7060 c.col9
0,9 0.0 0.ût4l 0.689? c.c0!.8
0"0 0.0 0"C1ltJ 0.ö¡41 0.(.,i18
C-O C.1 O.CÌ 3/. O.b..,ttÞ. C. Cnl T
O.0 C.o 0"1llI 0.61J4 0.,:117
0" 0 C.C O.úlZ3 O.t¡21? 0. (ì0tó
c.ú o.0 c.ot.a5 a.6149 a.ooL6

(J)
N)()



0.0200
108.8cFs

iior z 1t 65 o.6d73lc +*----1 +

Iror 7 1z 6i 0.5çû:i?z *+----'l +

íèot 7 \3 5i o.6e1?- l'q iî----1 :
ii"r ¡ i,, ss J.t>951)¡+ t*----rl +

si"t 7 15 55 o" óe'155c i.----? i
iiot 7 1¿.65 ?'7uI1oq +t----c +

;;;i 't tt ss 1.703510 **--- Q +

0.0 300
I ó3CFS

0.0400
218 C FS

Þ
lv r.'
H.



t.

HP,

sËpf
1.8
i9
za
2l
z3
24

5:Ff
Ì
?.

3
4.5
ó
7'
s
9

AU
1t

t3
.14
L'
i6
T7
L3
i9
?o
2L
22
23
24

RAIN ¡.CEPT E.VÂP9f EVAP FIõLD EXCESS DIRECT PERCOL OPERC

7
0.0 c,0
0.3 c. f,
).') 0,c
0.9 A.O
c.0 ^. c
c.J C.C
C,1 ,:"3
.")t a.t)

oATE SÉ2r 7 65

0"1151 0"0
C. Cl2c 0"'l
3,C.lJ5 C.0
c,3l,rl c"c
a 

^^\1 ^ ^
v.v,r{.' !âU

2" )270 C" 1792

ì

wlqscÀ¡ cREËK HAT.ERSHED CALCULATED OUTpUI

CELL NO 1 OF 1 CETLS

s.7751 0" 0
8.7744 0.0
8. 77¿1 0. c
8" 774C 0. C

6.7?4C 0.0
e.774C C. C

8.774î ,î" 0
c.77LA

8"7740 0.0
8.774Q O.O
g"77LC 0" 0
tÌ.771'0 C.0
3.77¡'C C" 0
tJ"771a 0.c
6" 774C 0.0
F. 771,0 C" 0
8" 7739 0.O
e"7718 0.0
8"7?33 0.0
I"'t722 0.0
e"77C4 0.0
8.7678 C.C
e.?650 0"0
8"'l /:,? L C. I :
8õ'l!)J6 C,0
3.7t95 C.0
8" 75s1 0"0
8.7589 0.0
8.7588 0.0
8. ?539 e.0
8.75¡8 C.0
e. 75 !ìlJ O. C

8. 75e8 0. o
8.?588 0.0
8.7568 0.0
8" ?5ô8 0.0
8.7533 C.0
8. ?5 88 0.0
8.7588 C.0
8.758A C. C

8. 7")fìB c,0
8"75¿5 O.0
8.75 83 0.0
8"'7575 0.0
8.7561 0.0
8"7'.jL2 C.0
8.75?l o. o
8.7502 0.o
ea7488 O,0
8.7480 0.0

v.V U.Ul¿,
o.o o.o 0"0120
0.0 '0.0 0.0117o.0 c"c c.31t 5o.0 0.o c.01tz
c.0 0"0 c.ct09o.e 0.0 .0.o1o7
0.33e1

SFqT
I
2
3
4

6
i

10
11
T2
T'
l/.
l5
7t>
l7
1B

0.0 c"0
0.c 0.crì"0 0.0
0.c 0.00,c o.0
0.c 0.0

c,0 c.0
o.o (ì"0
1.C 0"0
0.0 Lr.O
0.0 0.0
0.0 0.0
4"1 L\.t
e.o o.o
o.o c.o
Ð"c Q.0
0.0 0.o

0.0 0.0
0. c 0.0
0.0 0.0
0.0 0.â
c. o o.0
cô 0 9.c
c'.0 . 0"o
0.0 .0.0
0.0 0.c
0.0 c.0
0.0 C¡ 0'0,c 0.o
0.0 0.c
0.0 0.0--
Q. O C.0

úó\,
0. D C.0
c.0 c.0'c.0 0.o
0.0 0.0
0.0 ,' 0.0
0.0 0.0
0.0 0"0
c. c c.0
c,3t2L

0.0 c.0
0.0 c.0
0.0 0.0
0. 0 0.0
0.0 0.0
0. 0 0.0
0.0 c.0
0. 0 c.0
c. c 0.0
0.0 0.0
0. c 0.o
c.0 0.0
c.0 0.0
0r 0 0.0
o.0 .o.oo.c o.o
0.0 0c 0
0. o o.o

SS SÞRIT\IG GRDRES SASE LOSS ET

0.0i0{r c.0
0, J.JL,r) C,,0
c. c -îcc 0. t
0.0cû0 0.0
0. o.Jr0 t. C

0.cr00 c.o
c"cûc0 c.c
c"00c1 0.0
o" o')í.r 3 (ì 

" o0"0 )0? 0.0
0" 0J22 C.0
4.0745 0"O
0"c071 0.0
1"C)10 Q.0
.0":)'r'.)0 O-0
o.c)71 0.?
o.)c45 0.o
ü.0c?2 0.0

0.ó010 0.0c15 1.89e7 0.000e o.oo38 c.0ot2
0.5374 C.0015 1.e070 0.c010 o.oc?8 c.ooc5
0.514L 0.0û14 1.9141 0.0010 0.c038 o.o0ol
0.5611 0.0ot4 L.9?!'t o,o0to c.oc38 o.OCeO
o.5485 0.OC13 t.e274 c.octc c.0c3ç o.ocoo
0"5361 0.0013 :..9337 0.OOtO 0.0039 cr.(CJC
o.521L C.C0t 2 L.9l?6 o.4oto 1.cc39 0.CCCOC.1762 1.çlç6 0.0505 e.?.aLq O.C3!t+ O.OOOI

i
I

I

0.c105-
0.0102
c.0100
c"0199
0.0teâ
c" 0Jel
0. ccr i
c.r'lJ9
0.0c87
c.0085
c.c0ô3
0.0c92
0.038t

'c"c078
c.0c7ó

0.co?t
0" câ 7c
c,0068
o.c057
0. co65
0.Ç.c64
0.c063

0. 006 I
O.LìùáO
o.c05e
0.005 7
o.005ó
0.05 5 5
o. aQ54
0,0053
c.îc52
c. Dc51
0.0c50
0.0049
c.1147
0.C))47
c. 004 ó
cr. oo4 5
0,aÐr4
C. OC/r3

0.5123 0. CC12
0.5008 0.0011
0.4Ft6 0.0011
0.4787 0.0clo
O.¿r{:rJO C'OC10
tJ.4575 C.0Cì1Ð
Q..t;471 0. o099
O.437¿+ 0.C0CQ
c.q277 0. c0c9
c"41e3 0.cc1a
c.4090 0, o0,i8
0.4ccc 3. cr08
0.39t2 C.C107
0. 3e26 C.0007'
c.3742 0.C0C.7
0.ló,iC 0"1?C6
0.3590 Lì. cO16
o.3rtz o.('016
0.!L26 0.00c5
o.))52 0.0005
0.3279 0.C005
0.3zcq c.oo45
c.3 I 39 U. 0004
0.3c71 C.0104

0.354ô

o.3oo5 0.c1c4
0.29q 1 ú.00c4
0.2878 0.0c03
0.2817 0.0903
0.2757 0.0cc3
0.2699 0.G003
o.2612 0.0cc2
ç.?5e6 0.0002
o.25)2 C.CC02
4.2479 0. C0C2
Q-2427 0.oo0?
o.2377 0.0001
I ).a1v.<J4 ¡ w.!vJ¡

Q.2¿Ìi 0.r/'rril
o-2232 o.OOCl
o. 2I rJ6 0. ccnl
0.77t'l 0.00û1
o. zo98 0. co0c

't.e451 0.c0lo 0.0039 o.o0oo
1.950A 0.001c 0"úol9 0.cccÐ
1.9550 0.0c10 0.0o39 c.ooco
ì.96t0 0.00It 0"r)c]9 c..ç()îo
1.9,¡'rI C.C?ID O.O.)la C.ô^OO
1.'lz9¡ 0.1îtrJ c.0019 c.:1OC
1.9746 C.09tO ç"Atiç C"ccco
I.97n,7 0.001o o-ccLç ô.Q()1.O
1.9926 0.0010 Q.co4c c.cccl.lr9eó2 0"0010 0.orJ4O C.CCO3
l.9tt97 0.c010 c.oc4c o.oco7
t.993C 0.CC¡O O"OC4d C.OOl4
l.?9r¡l 0.CC1C 0.0C4C 0.0023
1.9990 0.0c10 0.004c c.ooze
?.0c17 0.0c10 c.0c4c o"oa?9
?.1í\42- O.Ol7o C.tJO10 Q.A12Z
2.a.o55 Çì.0ci1 o.c'l4o o.où14
2.01 )¿ C.oL10 0.e0¿o c.oeo7
2"0tJ9 0"C0t0 0.oo17 0.oco3
2.0t27 0.0010 c,0c4c 0.coot
7..O145 0.0c10 0.1040 0.00c0
?.07\1 0.00t0 0.cc40 c.30c0
2.0175 C.0010 0.0rJq0 C.CC00
?-"')tt!B 0.c010 0.t)ot,c 0,oct0
2"C198 0.0743 0.2..¡73 0.C1.ò6 0.00C!

2.0199 O.OOlO O.OO4O O.CCOO
2.OZ\q 0.o0lO 0.00¿,0 C.OcCO
2"O21.3 0.001c o.004c c.tcoo
?-0226 0.0010 0.00¿c 0.0cco
2.O2'tZ 0.C01C, 0.004C C.OOC0
2.O237 0.0010 0.00/,0 o.o0oo
2.oz4L 0.no1o o.D1to o.cnco
?..c244 0.CC1O 0.CC40 C.CîCC
2-CZt,5 C"Oo1O O.OO/'O C.COOI
?.0?45 0.0c1C 0"0040 o.ooo?
?.o?46 0.0010 0.0040 o.ooo5
?.0?44 0.O010 a.oo40 0.00t1
2.)24\ C.0C10 0.Cç4C 0.0017
?-.O? ltt 0.00tCt t).OOt,C, î..OCZL
2.C2tt o.0010 0.co4rJ c.¡)t)¿l
2.(2.!ù O.OClC O.C040 C.O.)t 7
?"02r1 0,ooln n.oo40 0.001 1
2.OZl4 0.o010 0.0040 0.ooo5

(, '':
w.i
t9 -'



o

' c.ccoc
C CFS

sEpr. 7 18 65 O"?o6cô4 *<---0 +

iior 1 7e 65 c"?oq¿'71 +r---o +

öiot 7 zG b'¡ c-?1o.l3I ç*'---Q +

iior 7 zt b5 0,7L3146 Êf---o +

sÈer 7 ?z 65 ).71'¿416 r*---Q +

iirr 7 zv b5 o.?r7á4¿ rit---Q +

iio. 7 ?L t, ù"719'ì29 râ---Q +

iÈor 8 I ê5 c.7z\?'t7 *+-- Q +

iÈor B z 65 n.i2L171 *f-- Q +

iÈor g 7 '55 c;?26141 **--Q +

iipr e 4 65 o'7?rl/r7 **--Q +

itor q 5 b5 ?" 7Jc:'55 tû--? +

siri g 6 6q c"71'2 1c5 È'--î +

i¡pl s 7 65 3.7iLc?.\ t+--o +

SePl 8 P' 65 ).7)'5?t)\ +À--Q +

st.eT g 9 65 C" 7:i774ô ùf --('r +

slor 9 l1 c'5 o. ?? 9559 r+--Q +

icni 9 LI 65 o.î41317 **- c +

sqPT Z 1-?.6i 1"?¿-ì')q1 *t- Q +

ii"r 1 I) bi )"7t t'7lt¡ !Þ-'J +

ittr 2' \4 65 Q"7+tt':') *â-Q +

i ipr 4 Ij 65 Lro 74at t? *i-0 +

iã"r 31.4 65 c.7a97t¡2 ÊÀ-1 +

s¡pi 9 17 65 1-?11157 $e-'l +

ii'r â t9 65 a.ii2?25 *+-o +

iipr A 19 55 .J.75Lr5s +*-1 +

iipr a 20 65 o.1qrq79 *a-Q +

'i;pr s zl 65 c^?ri45t> ÈÈ-Q +

sSeT 3 2? 65 0.756C17 *ü? +

S':PT g 27 51 C'?6¡1'¡:l tr'4 +

i¡"i t ?4 b5 c.î')1?74 r*ì +

SroT ? 1 ó5 O'753i61 *ù,) +

sF pT 9 2 65 C. 76¿5¿4 ++r) +

ieot 7 1 65 o.?65¿i5 *'1 +

SSPT ? 4 5, 0.751 L2'Z'4*Q +

5:)T 9 5 a', 0" 7Ágrt7!l ++:l +

sSpf ç.c ól c.?ô975?'trrQ +

Si:ui a 7 65 0.77!rì)5 **'rJ +

sErl q ô ó5 i).77?-21? *tQ +

S:oT 9 q r'r5 O'7 77\4? *''7 +

s€ÞT q 10 65 C,.i7454c r',8 +

s:PT ? lt ó5 ).77511.? fl +

SE?Í 9 !2 65 0'?il?5/¡ t*Q +

sãÞT q 11 6i o.?7J1rll +ro +

i."r q i4 s5 0.7?9?17 t*o +

5:Þr 9 l5 65 C.7icll6 {s1 +

ieor 9 16 65 c.7913;7 +úQ +

S?Þf 9 L7 65 C,7tJzi))l 'ù1 +
)r=at 919 65 f,o?ê35ù9 f*!) +

c. 0 100
..54.4CFS

{

0.0200
t0e.8CFS

0.0300
I 63CFS

c. 0 400
218CFS

.!
:i

i

(4_
h{"
b)i:



WILSON CREEK'IAfEP.SHED{.
S I }IULÀ'T J ON PRCGRAM

fHIS PRO3CA¡I I4AKES USE OF L¡NEAR RESEVO¡RS
PLACED O¡:E ABOVi THE'CTHER; AND FLOOD ROUlING TECHN¡.QUES
IN OEDEE TC S¡YULAlE TIIE PYDRCGRÂPH.

II{ ÂDCÍT I4N, C:LLS,SIIlILÂR WITH RESPECT TO COEFFTCIENTS
AIID R:3gV3IqS ÄR! PL,lCED SIOË BY SIDE IN CRDER
TC FUÂI.{ER }IlCI FY IHE HYD}ìCGRAPIt.

II¡ THIS RUÀJ ÏHERE ÉEP.E I CEILS USÊ0, AND
THE 5I"I:JLATIq''I YI-:Ä;{ OF 1965 STARTING CN SEÞT 3.

THE FOLLC"{ING HERT THE INIT IAL CCNDITTONS USED

ICSPT = C"C
I C.1?= 0.0 5
F ¡FL0= 8"00
FCÀP. t.00
CP^N= C.9O'
0 I R?CT= 0. C

KDi 62.40

PËRCtlL= 0.0 KS= 219.
KP= 1. 'GRDcES= 0.0
PEiCÁP= 8.8O gASE= 0.
DPERC- O.O KB= 2000.
KDz= 41.50 LOSS= 0.0
SS= 0.0 KL= 500.00
SPs(iN6= 0.0

NOTE: Coefficients are the

optimized storms.

mean va].ues of the three

(,
N I:
È J.r
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o
CO - -.714 Cl = 1.000 C2 = 0"7la.K -'6.0C0 X . 0o500

q

HR

SÊPT
ló
t7

20
2t.
??
z3
24

s? ÞT
I

z
3
4

6
7
I

.9

il
tz

\4
.15
l6

¿l
??
23
24

RAI\ TCEPT:VAPCÍ EVAP FIELD EXCgSS CIRECT PERC9L CPERC

5
0"1 0"0 0.0166 0.0 7.ç984
0.(-ì 0.c c.0tt4 0"c 7.9j57
c.c 0"t Ç.c.J5l O"O 7.9912
1"4 C"t C"Ci);C 0.î 7-9iJ4
c"c c"o 0.0.10å 0,0 7.9932
ù" cI c. icq'1 c" D'i11 0..JOcl 7.e9)l
u'.C5 ü.O5O0 C.CîtC 0.OOC0 7.q9'14
c"oz c"150) c,0i)¡0 0.c000 8.01ó4ô"lc 0. 151J C.uC1.l C.CO1{) 8.{)801
C. !/+ C. C5CJ C" ClSC 0"..tO.?. C" D,901

L
D"l2 9, t51C C. C)JC 0"00CC rl" 1879
0" I 2 ç"î50J 0.rìüJc c.0J00 8"305i
0. I 5 C" 0501 0.0J?0 0"toc0 9"4178
0"23 r.0i10 c. clrc 0.0J0c 8.62r,0
Ð.29 a. C5C1 A"CC':J 0".10c0 8.8736
0.?5 t.ai)) 0"C.')0 uì,)1lQ 9.1144
0.?2 u.ír51,1 C.ù.:.).) C"0-.0C 9.tec.rC
ir.1Ç 1.';1ÐJ J.î',1J2 rl"10r)¿ 9.4C60
0.24 1^çi)1 C" tl )7 0.o,jrJ7 a"519t
C.î9 C.Q50.) ç"Ot21 0.19?3 9./¡{:C0
1.33 C"¡5r)_) .l"Cl't? ü"Q?5c o.ôìeó
C"3i .1ar,5JJ í).tIl9 C.Cltç 9.?)rl1
O.21 ?-t5:)? Côiilri;) 0,0190 10,O693
0" t 6 0.05r)c c"c2-L(> 0" 0240 10"0553
0" I I 0. ûic) c" 1240 C.O?LO 9" 9tì29
0,cc 0.c5.)J 0.01?0 c.0190 cr, r1826
0.13 C.r-15)) .).îilt C.:il-ç c.a1.,72,.l.11 0.ci;!) û.rlii59 0"Ì)51 9.7672
1.11 0"ùt.iJ t"cj?3 a;r):3 i;"72s/r
0.04 c.0!30 1",.1))7 Q"a1)7 9.t,751
9.1!ì ?.c50') r),,.),JJ¿ C.r..)C2 9.ôa15
0,c7 t.05r)1 c.c)14 0.ccc0 9"5715
0.45 1. C5'tl C..ltt0 0"cc1c 9.5L99
0.C5'J'05'JJ Co,jr))C O.a0rJ0 9.4669
4.30 O.OqOl 0.14ì¿ C-124. l./.669

5
0.i+ 0.)5'J1) 0"ùt,).) c.1í)r)1 9ô4t25
¡.01 c.O50r 0.1tc0 É.ù,)00 9"34ìA,
0.1 c.111^ C"î1.rC 0^c.t1ô c"?1/+9
C.) 0.J)!.:) Ù'LrJ)r-ì Co.JJ:lC (.).?C50
c.c _0./ìq4.1 f-1l411 o"¡înc q.1Ã0.,
0.1 c.c5,')) rl.0r.)ii 0.Lr{)00 9"1()?_?-
0.,) r). '151) C.ll/).)t,; 0,rj\) )O 9"U6t)7
t. ,. ¡r, rr r¡ì ¡ì o ¡ I r:rt! rt ,J _ r':.t r

0.!1 C.lÂìl l'.0J:)l 0.r-1.1 ¡j"c951
1.î¡ ,.).':L')\ C.., t:)L lõr;r:14 R.(l,S1O
.). ) .).:4" I rì".:,1Ì 'J":'ì11 |\. )4r.)
)..1 0^:)46I ].0;)22 A "r.t)?¿ s.,t27tJ
4..) ()..t1.; r'-.1 \4 O...1,6 n.OlCC
:,1.e ,... ir r.t ) .). (,J;. u. (")45 f . dq54
îo1 C^.)31i A"':.1,,; 0.0)45 ò.\:t:¿(,

DATESEPT 7.65
HILSC,N CREEK I.IATERSHED CÂLCULATED OUTPUT

0.0 0.0 0.o
c.0 0.0 0.0
0.0 0.0 0.0
0"0 c.0 c.0
c.0 0. 0 0.9
c.0 0.0 0.o
0.0086 0.0 0.0
0.0294 0.0 0.0
0.098c 0.0 0.0

0. 003 0

5 EPf
I

2

5
6

n

t1
iz
'I 'l
l4
I5

0.1i7ô 0.0 c.c 0,0
0.117,5 C.0 - C.0 0.0
0.147C 0.0 0.0 c.0
c.2?-54 0.t 0.c 0.0
0.2812 0.0 0.0105 0.0001
0.25¿8 0.C018 0.04/19 0.C004
C.2156 'O.C0..6 O.Oá?9 o"o121
c.1F6C O.OCd5 o.Oeá6 ç.2C3?
Q.?463 0.C:)83 O. rC?7 C"0061
0.2s1 ç 0, c1!6 C.:.229 0.0Câ6
0.17?3 0-c!.3t 0"I1.55 C.ttló
c"1^(r<). o.clf,7 0.I6e? c.015c
0.21ó2 c.0171 0.1812 c"0t93
c.t521 C.OI69 0.1793 0"O22t
0.c838 0.0158 0.1690 c.0261
c.cöc¿ 0.01/il 0.1547 0.?2S2
0.1097 C.01¿t 0.I¿l? 0"rJil9
c.i2l5 c.c123 0.t.i9Z t"A34¿,
c.1?57 C.0lt7 o.i?20 t.o367
c.0777 Ç,01?8 c.1250 0"0387
c.ot82 0.otc0 0.1t?4 c.0/.05
0.có86 0.0092 0"1102 0.c4zl
0.0588 0.00,31 0. tc28 0.0+35
c.049c 0"0075 0.c957 c.0446

. c.2000

c.c3a? o.r)ûÊ6 c.0675 0.c)455
O.00çC 0.0C56 C.O7B3 0.0/r53
C.C 0.Cal14 0.067C Q.1ìzr¿7
o.0 c"cLìr.ì 0.D59J 0.r)¿09
0.0 O.rti\ZL l,î.J5Ol 0.0459
0.0 c.0ü16 0.0132 o.c't ô7fr.o c.o,)lo o.otÌz c.04{r3
0.t, O.a)Ô(tt,lr.ll1.'ltt-t...'..,
c.0 0.c o.Õ2.t9 0.r)45J0.0 c.0 c.')2t,\ 0.i".i/,7
O.O O"0 L\.fi-().) í).atLO
0.0 0.0 0.ú19ì 0.'J412:
0"0 0.o o.o!ç,7 o.ô^?h
0"(; C.0 ü.Lìl Jö O.î¿lÞ
0., c.0 0..JltíJ t"0¿t7

CELL NO I OF 1 CELLS

0.0
0.0
0.0
0.0
c.0
0,0
0.o
0.0
c.o

ss

0.0 0.0
0.0 0.0
0.0 0.0
c.0 0. o
0.0 0.0
0" 0 0.0
0.o o.0
0. 0 0.0
0.o o.o

0.0 0.0
0.0 c"0'
0.0 0.0
0.0 0.0
0"0052 0.0
c.o325 0.0
0.0984 0.0
0. I 63ó C.0
O.25ZL C. c,1C?-
0,3530 C.0007
0. íBl1 o. riol3
o.6237 0.0019
0. ?791 O,002ó
o.9157 0. CC34
1.081 I 0.0C40
t.zll7 0.0046
l.)255 1. CcSt
I.4zAC O.0t56
1.5¿¿C C" C0¿'0
1.6C(r9 Cl.0Có4
1.6e19 0.0Q63
t.7414 0.C071
1.80/*0 0.C0?3
l.s5t5 c).00?5

o.or'70

l. tac2 0.0077
l.'llc)4 0.0079
1.9181 0.O07e
1.9464 0. OU50
1.9157 0-C0fìO
L.9)16 0.0079
1.9?3¿r 0.C079
I .,trt,,.r O -rrf' tn
1.880a 0.0077
1.3'saZ C.ooÌó
¡.ll?/.') O.(/tr7¿l
!.7925 C.0C?J
1.ftt\4 0..OD7t
L.l26C O.urJ lu
l- l:!i !'.99?i

SPRIT,iC GRDRES BASE LOSS ET

c.0 0.0 0.o 0.0033
0.0 0.0 000 0.0021
0.0 0.0 0.0 0.00t0
0.0 0.0 0.0 c. c0c4
0"0 0.0 0.0 0.00c1
0.0 0.o .0.0 0.0.0.0 0.0 0.0 0,0
0.0 0.0 0.0 0.0
o. o 0.0 0.0 0.0
0.0 0.0 0.0 0.c0ó9 0.0000

o.c 0. c 0.0 0.00"'c o.o o.c o.o
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
o.cocl 0.0000 0.0000 c.0
0" 00Ð5 0. ecoo c.0000 c'. c
0.0c20 0.0?c0 0"cocc 0.c
0.0,)50 0.ccce 0.cccc c.c
c.01.09 c.occ0 o.ococ p.o
0.c173 0.0c00 0.coic 0.0
o.a?îL o.00c0 0.41a1 0.|)
c.11)t, 0. î0oc c. c01l 0.0
o.0574 0.ocDo o.o001 0.0
0.o779 0.00c0 0.c002 c.0
0.1019 0.00ct c.00c? 0.0
0.1 21] 0.000:. 0.0101 0.0
c. 1515 0.0r:,c'1 0.0c1? Ç.0
o,t1?2 0.1cúl 0"1c1l. Q.0
4.2?.1 

' 
C,0fc1 c.1005 0.0

fr.25/r3 t"ccc:. 0.ccua5 0.c
a.30)z 0.c002 0.00o6 0.o
0.3438 0.0002 0. c0t7 0.0
0.385ó 0.0C02 0.C0ce 0. c
0.4237 0,0CCZ 0.0019 0.O
C'4?n7 O.0011 O.COril O.006r, O.O00O

o.4725 0.0CC¿ O.COrJe C.0
0.5173 0.occ3 c.oot0 c.0
o.5\2t+ f).010? 0.10.II 0.c
0.óo¿ I ù.Q¡J23 0.0912. 0.O
0.65'11 0.0{)03 0.aol ? 0.0
0.ó'ìiì2 0.0033 0.0014 0.0
0.7¿.¿e 0.oc04 0.ool5 0.0
rì- t'trl 1.rìlì,ìrr /).Ottlr, î.-O
tì'9107 îr.Cl".. C.1Cl ? 0.0
c'..1 /15. O.aú^/. fi.00t7 0.o
c.'/l,.,lj o.olir_,:, f). l:"Lt, (1.o
0.9569 0.1005 0.t019 0.c
î,.qq72 o.oc4rì cr.¡o?1 n.0
l.() tt,t a.'-cot 0.ot/I u.Q
\'l!5.',. 9'?9c? q'99i? 9't

(À'.
'N) ot .:. 1



c. c0 00
3 CFS

sE?T 3 16 55 O.0
sE2T . 3 17 ó5 C"0
S-<oT V 13 tr5 O"C
SËt? 319 t¿5 C.O
s€eî J 2Q t¿"; ,1"0
S îtÌ 3 2l 65 C"()1C7-)C
SE2T ) 22 t:5 ?"C41?lC "osgct 3 ?J 65 x,Ctl?.lC å
sEPT 1 24 65 C.CCl9C0....
SEFr 4 L 65 0"ùd4?00 ôô.e o

sEpl 4 265 c"ca9å9c...'á.
slÞI L 3$5 ?"111501.."ò,..
5tcT t+ 4 \5 l.0i,J?'10 ¡ùr.o cro¡¡¡
S:pl 4 5 55. 0.C22)lO î,+"""...".,.,
sEÞT 4 6 ô5 J.n¿î114.3-"¿ô.......ò...
s€rT 4 7 65 C"C:r9,J,67 0,.4È".
S€'¿T ¡r I 55 0.C4917ô..ô.0..É".....r.
Sicl 4 I 55 0.C6it43 "fQ".",.sfor 4 lo 65 c.cÌ?.)5c ..f""c"
!cP't 4 11 1,5 0. i),J267 ,."oêô"Q.

5!Þr 4 !4 65 .r. 17155/.
SfeT 4l5 65 i.1e:,-"ì5

.. 0.0100
94.4CFS

:,eef 4 ls 6i o.2574e1 +
sEPl 4 lS 65 9.277312
s€ÞT 4 ZO 65 )"?e52ca ------------
sePï 4 21 65' 0,3717i6 ...:... +
SiPt 4 72 ^5 1"372579
SËPT 4 ?3 6J Q"|çt¡| ì5 -----
sEet 4 24 65 C.71J5-J79 ...e.......
sE?1 5 1 55 3.?q1¿5t
sF"i 5 2 65 C.?qt145 ........,.;
SE9T 5 3 65 J.c17175 --------- ........ô .a
5¡2T 5 tt 65 0.4I9frV
sstrï 5 5 65 ?"4lCiI6 --------- Q +
sEâÎ 5 655 J.44C)44 Q +
Sî21 , 'l tr1 C.41')255 . Q +
SEoT 5 9,55 C.t,';1\J¡- Q +
SEor 5 ç 65 9"4/:5Ç5C ü----------- Q +

0.0200
108. ecFS

0.0300
1ó3CFS

* o.cl
âÈ';*Ê 0.C5

**ü o.03
***É*ÊâfÈr c. lo

+*r**ûfr+*r* 0. l2
. *'i*Ûû?t+*+** c. l2
û*ú*r*rû*râ,¡ÊùÊ C. l5

**4.rÌ*ÉtÂrt*** +*tù ê t þ *t ùi C. Zj
*tfr**âtt*tÊ+***trt*ùú &.Þ+f ¡t 4 iÈ r C.2) .

+++**tt***v+t+t+À*tf *it'rù Q.25
*+**fÛ'l**a*+***{*e+4*i C. 22

t**trn+Â*Àr+tàt?rft 0.19

'a
+c

+Q
+Q

+Q

0.0400
2t8CFS

. *t****+**ufl**t4+*.È *4rÀr* 0.2+
+'f***f*Ètt{**4Àd*+ +ú'}*¿r¡À^** 0. 28

**+*+*,!.û*+û*Èi*+*+** ++*i+*{*ÀÈrÁ4 0. 33

+ o +*Êù+r4rÊr o. 10
+ Q 4\t4i4ùi C.qg

a ü+r***f* 0.09

+Q

Q+

***"Ât+tf+++f+r+Ê+ 0. lg

*û*str+ñ+È 0.c9 I
+û*4tâîl+ú+* o.l2 ì*u+44*Þrt"+*+ 0.13

r++**ú* 3.c7
+*ÊÀq+ c.c6' ûââsû o.o5

*++* 0.04
'i 0.01

(,
ì\)
{,,i



O
HR'

SEÞI 5
l7 x.D 0.0271 O"9??Z C"CO22 8"9á21
is 0"0 c.c2L5 C. 1f)i I 0"t,li. t 8. S538
19 C^0 C.0¿62 C"OjC4 C"O?ù4 8,9?róó
?0 0.û o"0?6:) 0,C101 O"D0?l e. g4O4
2I i).C C.C26!) C.Ol^O C,tt0O A.335C
2? C.0 C"C2t:1 0"t))t)A C"C,)CO E" 93C3
23 C-) Q.)?6) C.C¡1C O./J100 8.8253
24 ).) C..ilól C"1J0C C.U,JoC) .8.3??g

4"J7 1. C3ô,.ì C"I,ì70 ç" 1<22 . A"92?9

RAIN ¡CEÞT EVAPOT ËVÁP FIELD .EXCESS OTRÊCT PERCOL DPERC

OÂTE SEPT 5 65

ss pr
I
2
J

5
6

õ
I

1l

l5
1ó
17
1ú

2A

1¿
27
24

c.c 0.1261 C"9aCC C.Ol(ì3
J.û 1"1?5J t"J9JC 0"óî00
0.Cl C.335'l C.Dù)î C"3C.CC
t.J Ç..t261 O.')))C C.'ii)0C
1"9 0.o?ó0 0.o,.r)c c"1.)10O.C 0.C¿6J rloCr)DC 0.tti)e0.0 e.125C o.O.tJO O.C0oOo.3 c.125C J.a))A o.ococ
0,c c..o2ã9 c"?)î1 C"1îai
O"i rl"û25¿. ç"ì)14 C"i'll¿
O"(1 C"L.¿;ì 0.'_tjIl C"11,)11
0.c c,(:22.i 0.cf:2 c,.oo?2
c.a c.cl95 n.ci15 ç.ic16
0. o 0. Cl4,) C.,J,Jc5 þ. r)14 5
0. C C.0ic.'i C.0.1/' 5 C" 00.' 5!.C 0.tt59 q"O)ìt, O. -r135
O.') ?.!,- J ¡ 1.ùr'12 C"CO?2
o"o c.cî2l, c"o,)1I C.lCtt
0.? c".c7z c"c4j)4 o.1cc4c.c 0.,13?.1 c.ùJ11 O"CCC1
i.c ri.0u¡c ù"(iJ)u c.cJcC
c,c 0.ctr¿1 c"ciJ; c.ütî0
0.r) O.C,.J?? C.ir¡,JC C.OtOCr).0 O.OC2) C"C,C.lC O.CC0O
c,)7 0.0020 û"ztlo c.1762

7

I

}IITSON CREEK I{ATËRSHED C/ìLCULÄ1ED OUTPUÎ

CELL NO 1 OF 1 CELLS

0.0
c.0
0.0
0.0
0.0
0.c
c.0

8. al97 0.0
B" 8171 0.0
5. r1+8 0.o
a.dlze 0.0
3a¡ì111 0.0
8" qQ9ó 0. o
8" 8C94 C.0
B. 50 72 0.0
,q.4?63 C.0
3" 9C5t C" 0
6 " 8it47 C- 0
b"ric41 0.o
8, 3Cl5 c.0
d"âc31 0.0
8" 8C?6 0. n'
e.4c23 C" 0
8. !c20 C.0
e" s317 c.0
t"9cI5 0"0
s. 3e1 3 C,0
S.'ìo11 0" 0
8.ß(!10 c.0

eo 5007 c.0
0" ò007

8. ¿Oeó ' o. c
e. lcci c.0
9, 9C05 c. c
8. ACO¿. o. o
8,8003 0.0
8"9003 0"0
8. 6003 0.0
8. 80Cr2 0. O
d. rlc 02 00 cÈ.79oe o.0
8.79')L 0. c
4.7972 C"0
rJ. l'¡l,() O.(/
f.Ì. Ì395 O. On.7nl,5 c.c
¡rç 7d00 0o0
e.7768 0"0

c.c 0.c339 C.03?c
0"0 0.c17? A.C33l
0"0 0.ca67 0.n772
0.0 0.0058 0.0363
0.0 0.c050 0.c?55
0. 0 0. c043 0" c34ó
0.0 0"0038 D.C737
0"0 0"0333 0"C.jz9
c.3201

s5
1

?
3

q

6

I
9

l0
lt
TZ
IJ
7,.
l)
tb

c.!
o.q

ô.c
c.0

, 0,c
0.c

0,0
n.0

0,4

ri, c
o.o

0.0
c.o
0.0
0.0
0.0
0.0 -
c.o

c"0

o.c
0.c
0.0 .
c.0
0.0

,'o.o
0.0
0.0
o.0 '
c.c
0.0
0.o
0.c
0.3201

c.0
0"0

o.c
c.0
0.0
0.0

0.c
c-0
0.c
c.0
o.u
o"0
0.0
0¡0
o.0

SS SPR¡NG GRDRES BASE LOSS ÊT

1.6i32 Q.A?:63 ìo1494 0.0006 O.C0Z3 C.0
1.581ó C.0C63 I. te50 o.cao6 o.oc24 0.0!.5448 C.C0,51 L.2\97 C.OCOó 0.C024 0.01.50s2 0.00ó0 1.2534 o.0006 o.OO25 o.ol./r719 0.0053 1.2961 O.cOc6 o.co2ó o.o
L.4357 0,0056 t"3179 O.ooo7 o.oo?ó c.o
1.4C00 0.0155 7.7437 0.00c7 o.ocz? c.o
1.354e 0.0053 L.374t,0"0CC7 C.COZA 0.0o.2?5e 1.3755 0.0I25 O.O511 C.COó9 O.OOo:.

0.0c28 c.03u1
cr. cc?4 0.0312
c..0c21 c,c304
0,0c13 c"1?9ó
c,oc16 0.0?B?
0.03I4 ClC20!
c.c(ì12 0.0274
c.0cI0 0.0266
0.Ð0C9 C.'J259
0"c0cs c"1i5¿
c"ücc7 0.n?41
c.c cc5 0"1ì?39
0.4005 a.o23Z
o.0û04 0-o?2tr
C.000/r C.0Z¿0
c.0003 a.ozt4
o.Dco3 0.r¿0e
0.ccc'2 c.0?â3
,0.00c2 c.û1.e7
o.1002 0.c192
0.cù02 c.1Ì87
c.0ccI 0.0192
c,0c0t c.cl77
0. c001 0. cl 72

0.cc01 c.0t58
0"cc01 c.c!.6?
0. cÇcl 0,01 59
o.o00t o.ot55
0,0103 0.01 50
0" 00c0 c. ct 4ó
0.0c00 0.oL4z
c.c000 o.ô1 39
0.0000 0.0ti5
c.0 0.o: ¡t
0.0 O.CI2rl
c.0 a"at2r
o.o 0.r.'t¿ I
0. o c. c'I l3
0.0 0.0115
0"0 0,011¿
0.o 0.0t09t

1.330!. 0. c052
1.2e60 0.c050
1.2625 C.çC49
1.2297 0.0047
1.1975 0.CC4ô
tr" ló61 c.oa44
l.1353 0.c'043
L.L052 0ô c04l
1.C?58 0. Ct40
1"c¿71 0"cc39
l. cleI c.co17
0.99t9 C.CC36
0.9651 0.co)5
0" 9394 0.0034
0.91/,1 c"0033
c.8395 C. C012
0. rJ65r, C.0030
0.8423 C.0C2?
c.81e6 0.0028
0.7ç75 A.Cî27
c.776 I C\.0C2ó
c.7552 0.c025
0.734q C.0024
0.7I5 I 0.0024

. 1.4C76 C.0CCì7 0. CO28 o. O
i"4357 0.0G07 0.0o29 o.o
\.4\2e 0.0ct7 0.0e2c o.c
L.48ç7 C.00rt? 0. cû-10 0.c
1.5147 0.'l008 c.oo30 0.c
L:rie4 o.ocos o.corl o.o
\.5tr)Z 0.C0OB C.O0?l O.O
1"5e63 C.{rc08 0.3Ð32 0.0
1.1r.46 0. OC08 1. C132 C. O
1"Sr¡1 C"î.JCll 0.ra¡l3 C.C
l.rr509 0"0r)ÐB 0.?1 l3 C.C
1.67t0 c.o008 c.col3 0.0
l.6s.o3 0.0cÐB 0.0c34 o.o' 1.1AeC 0.0c09 o.o034 C.O
1.7271 n.1c.,),) o.î035 O.O
1.7445 0.CCoç e.f;'35 C.O
1.7',1?- 0"0CO? O.'JOt5 O.C
1"7774 0.ccc? c¿,30?6 c.o
1.?e¿9 0.c0û9 0"')03å o"o
I.¿C?? ?.0c09 0,c03ê c.o
l.t3z?3 0"0ûc9 0.c036 cr.o
l.t).la'2 0.oCC9 c.Cc3? C.0
1.849/, 0-CcO9 O.OO37 O.O
1.8624 0.c0û9 0.cc37 c.o

- 0.ó959 0-oa??
o.5772 0.CC22
0.65e0 0.c02I
o. 

^L1 
4 C. ()020

0.6?42 0.0019
c.ó075 0.0019
0.5e13 0.0018
0.5755.0.0017
o.56t)z 0. 00! ó
O.5a'¡1 (¡. OJl6
0.53C7 0.ccl5
C.5:.67 ï.î(rl+
Lr. iU JÍ, ll.lt'ì1..
O.4ilt6 0.C')l?
Q.4767 e. Cn r 3
0.45{1 0000¡2
0.451c 0.o012

0.32¿¡ó I.3624 0.0324 o. I 2?5 C. OC69 o.OOO2

i.9747 0.C019 e.103? c.0
1.36S6 0.4C09 C"O03s c.c
1.8979 0.Cc0? o.oc38 c.o
1.?0BB o.DOlô O-C)O!^ o.O
l.9te3 c.00t0 0. co3s o.c
L.i293 0.00t0 0.0019 c.o
1.9399 0.CClC 0.0c39 o.o
l.c/.81 0.ool0 o.co3q o.cL.9t6g (/.OOtC 0.JOi9 (J.O
1.,)t,s1 0.oclo o.o13q c.occí
1.9 714 0.1010 0.0c39 c.0cl2
1.9;jl1 rl.ùcìD 0..1/rr) h.OCZS
1.".:,:,r 0. ttt)lC ').t)tr.,., tr.l;1..t()
l.').r5l' o.ooto o.rrn4Q o.oor,o
?-1\\2e 0.001C C.O0/rO C.OCq0
?.(ltl't3 0.0(,10 0r(t()1r0 n.0010
2.C143 0.octo 0.c040 o.oo25
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sFoî 5 l7 65
539T I tg ó5
552T 5 l9 65
sEeT 5 2C $5
ç.2Ì q ?1 ÁS

s:DT 5 22 65
sEÞr 5 21 65
s EÞÌ 5 2/: 69gÉpt 6 I ó5
SSPT 6 2 65
SEor 5 3 6i
si?T 6 e 65
S:PT tr 1 (,,
S¿PÌ 6 ó 65
sE¡r 6 7 55
sEâT 6 I 65
SEPI ó 9 65
5:ÞT 5 lC 65
sâr'T 6 ll ¿.5
sE?î , (, 12 53
-\:/! O ¿i ô)

55er 6 \4 65
SEpf ó l5 ó5
5EeÍ ó 1ó 65
s!í,i ó 17 65
sE2T 6 19 65
s€2T 6 19 55
sÉFT 5 ?O 55
S:DT 6 2L 6'
sirr I 22 6.
s;2ì- 6 23 55
S!1r 6 ?) 65
SÉPT 7 I ó5
s:PT 7 ? 65
sEol 7 3 65
s€cl T L't5
)--Pr / ) ö)
5f21 7 6 t'î
ic¿\ | I õ)
slpf 7 I /r5
sE?T 7 q 65
sFor 7 lc 65
SSoT 7 1-l 65
sEf,ï 7 l?- 65
Sãcrr 7lZ \i
s:ef 7 i4 55
SÊ;'f I L5 ¿r5

s:oI 7 1t 65
sc2l 7 17 45

O.55-?351 û-------------- + Q
1" i5î158 *-------------- + e
c.i"i5!+ â------------- + Q
1" 57 I 52q s------------- + Q
t).51t)9ù 1------------ + .O
0.513125 r------------ + a
0.556713 *------------ + a
C" 5?ri ¡? t----------- + a
1"59it;)) *----------- + 0
a.(t)+t,5'. t----------- + Q
J.4ù9r¿ I +---------- o
c.6t4551.ú---------- a
J"619458 f*------____ o+
1q5?.¡.ltr¿, **--____-__ a
i"t>2.17LL Ê+--------- O+
1.tJl7l6? **--------- Q +
C. b3 ¡5I I *r________ e+
Qa$47744 **-------- Q+
0.ê45972 +3-------- Q +
t).6t,.¿,,15 *È--_-___ Q +
3.551'iiB ¿*------- Q +
:J.5576^? r.+------- Q +
C. é51 l7C **------- 0 +
2 ' 5'>5)'i5 * 'r------ D+
1"55tlL? +*_____- Q +
C.572n15 *\r------ Q + :
Q.4t-517¿ ù*------ Q +
O.bl:lr't9 rn----- (l+
O. óJÌ.Jþ3 +eI----- C +
c"61t,?87,*+_____ 0 +
o,r>!J\c14 trô----- Q +
C. é(tllJo ++_____ e+
')D (r1i'ì')L *{---- 0+
C. Í,4..'î i2 r¡r---- îì +
rl.ó99/.3? *+---- Q +
1"7A?.L10 É+---: Q +
0"7C41a1 *tr----o +
c" 7c7?55 *'--- Q +
0" 7,J.1153 **___ I + -

0.71e1îl +tr_-_ 0 +
4-11t,,1q ++--¿ C +
0"71t')cl *+___ Q +
j.)o 7l,r¿ót ^+--- !)¡
0. 13l /r 7,c r^___ 1+
:).12't576 +*-- Q+

0..0200
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S EOT
r9
19
20
2L
zz
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Â,AiN IC:qT EVA93T EVAP FT¿LO EXCÊSS OIRECT ÞERCOL DPEqC

'l
0"0 c.c
c.c c"0
9"0 î"0
o.o c.c
0"0 c.!)
c.0 c.c

4,V7 C,a
q

0,c o.o
0,c r.Ð
1"c o")
0.2 0.0
t.1 c-Q
t)., 0.'l
ö.0 c" o

c. 0 0.0
c"ç c-0
ù.!j 0"3
c" ':) c.0
0'il C"C
c"0 000
1. C n.0

:l"J C.O
rì.C 0"0

c.o û.0
c"c c.0

^^4")1 0"q
'1

c"3 0.0
C."1 'i.Ca"0 0. r)

1.C r).0
0.0 c. c
c.0 Lr.0
Q") 0.c
0.0 a.a
t).c 0.0
().0 0"0
t).1 ç"C
¡.C t).0
^-^ Ô-o
0.c 0'0
c"0 0.!
o,c Ð"o
9. c c. c
0"0 0"0

cAiÊ sePT 1 b,

s gpi
I
z
v
4
5
tJ
'Ì
I
9

1l
l¿
L7
14

' 15
lê
1t

lc
?o
z1
z2
z3

c'oltl c.o s.7749
c" cO?? c.o 8" 7?41
C,rl3!)6 0.0 e.7778
o,3¡ll o"o 8"7'177
c.oOcî c'c ¿"ì737
c, cl,lo c.î e"7716
c" î?.i1 C"1 3^17V6
D"1¿1AO.1?eZ r¿"7'í3t>

HlLSOI.¡ CREEK HATERSHEO CALCULATED OUTPUf

0.0
0.c
c"0
c.0
0"0

0"c

B" 7736 0.0
e.7716 0.0
4"77i6 0.0
3.7736 0.0
tì. 77"ó 0.0
2.7176 0.0
.a"7736 C"0
c"7735 0-0
e.7736 0" c
8.1734 0" 0
e "77 ?.9 0" 0
8.7719 0.0
8.77CC O.O
8.7 675 0.0
.B.75Ltt C" 0
B.'lt:21 ?" 0'
8"11¡I:2 C.C
e"75 .a? c. c
1" 7.,47 0" c
8.'l , 3, o. 0
8.7585 0"0
B. 75 85 C.0
8"75S5 0.0
e" Ì585 C. C

ç.1595

?."i58' C.0
8"75$5 0.0'
60 7985 0.q
î. tr.c5 0. c
a"75e5 0.0
rl. ?5 84 0. 0
s" 75e4 0. c
8.7i1lr 0.0
9" /5$/r 0.C
8.75F3 C.C
¿t,7579 0.0
8.757L 0.0
tt_.f it,1 O-O
B;7r13 c. c
8.?517 0.0
¡1.7/.1rI O-tl
ì. t464 0.0
8.11t-6 0.C

0,o c.0
ú.U
0,0 0.0
o"0 0¡0
0"c 0'0
c.0 0.0
c. c 0.0
c. l?c1

0.0 0.c
0" 0 q.0
0.0 0.0
0.0 0.t
o.c 0.0
0"0 0"0
0.0. 0,o
0"o.0.0

. 0.0 0.0
c.0 0.0
0.0 0.0

' 0"0 0.0
0".o 0.0
0.0 c.0'
0,c . 0.0
c.0 0.c
ú. v

. '0.0 0.0' c.c c.0
0.0 c.9
0.0 ' 0.0
c.0 0.0
0. 0 0.0
c.0 ü.0

. 0.3201

0.0 c.c
0.0 0.0
0.0 0.0
o.0 0.c
0.0 0. c
0.0 0.0
0.0 c.0
0.c 0.0
0.0 0"o
0.0 o.o
(i.0 0.0
o. o 0.0
ô-o n.o
c.c G.0
0.0 0'c
0. o 0.1
0. c c.c
c. 0 .0.0

s€P1
t
2
3

5
6
7
I
9

10
l1
1?
ll
l4
1<

LI

18

CELL .NO 1 OF I'CELLS

c. 0l 0ó
0.elo?
0.0ic1
0. c098
0.ût95
0" 0093

SS SPRTNG GRORES BASE LCSS Ef

0.4400 0.0011
o.4285 0.0010
0"4173 0.C010
0.4064 0. o0c9
0.3958 C.0c09
0"3e55 C.0008
o.1i55 C.0c33

c.3604

o. oo38 0.3ó58 C. 0c0B
o.co86 0.7564 0. C007
c.cc84 -o.v4t2 0.00c7
0.1c3¿ 0.3383 0.C0c6
o.oo?? 0.3296 0.CQC5
c. cc ì 7 A. -7212 C" 0îc5
c"oc?5 C..3131 C.CCC5
c.or74 o.tc91 C.CCC5
o" oo7? 0. 2sT4 0- 00c4
c,ct7o 0.2399 0.C0c4
O.0Jl¡f) O.2 12 b 0.01C4
o-cc66 0.2715 0.00c3
o.oc65 0.25e5 0.00ù3
0.0c63 0.26I9 C-C003
or9D6¿ o.2154 c" cc03
C.lll¡0 Q.?-t¡a1^C'CCî2
0.13i9 00?4?Ç c" cco2
0.0c5? 0.217Q C.0002
c.oc56 0.2312 0.00c1
o.cc54 0.2256 0"0001
0.0153 0.2201 0.0001
o.ol5z 0.2!48 0.Co0l
o,')051 0.2c96 c.cccf
c.o04q o.2015 c.coco

o.3592

o. c148 0.199? 0. c
o.Q947 0.1950 0.c
0"00/+6 0.19Ct 0.0
o.oo45 0.ltr58 0.0
0.c044 0.t814 0.0
c"c143 0.1770 0.0
c.oo4? 0.1729 0.0
O.OO/rl 0. t/.c7 0. C

o.or{0 o.1ó47 O.0
o. oo 19 0. r óOfi 0. 0
.t.c0líl 0.ì569 0.0
o.on37 0.r5?? 0.0
Ô.f:r)lr. o.t/,')í. o.o
c.nc35 0.1¿5C 0.0
0.1014 0"14?5 0.0
o.uoJ4 0.l.JeI c.0
û.cr.lJ] 0.1i5B q.0
0.0032 0.132ó 0.0

2.C2C1 o"cc10 0.0c40 0.c012
?.o255 o.oclo 0.00/.1 C.0005
2.0306 o.cclo 0.0c4t 0.c0c1
2.C}54 o.colo o.to41 c-c000
?.0400 o"colo c.0c41 C.CCCo
2.O443 O.CO1C 0,0c41 c.c9e0
2.Q194 C.crClC 1. c:C¿L C.0OL0
1.0^go c.o56l o"2?12 c.c334 o.ooo2

?.0522 o.Ðolc 0.0041 0.c0co
2.A557 o.OO10 0.0041 0.c000
2.05?1 o.C0l0 0.0041 c.cc00
2.O6)-Z O.OCIO 0.c041 c"c10D
2.Ct5t o.c1:Ú Q.ClaL 6-9!f:0
2.A671 C.ÐOlq 0.0041 Ú-000c
z:o7cz c"co10 c.ccl+1 c.c0cc
2.97?i O.C11o 0.c0l+l c.cc00
2.O.7L5 0.în10 0.0cà1 0.coc1
2"O7rt4 O.OC10 A.O(:42 C'CcCl
2.OtSl o"0cl0 0.ac4z o.c007
2.0?9? O.OCl0 0.oo1? 0.0t14
2.OrJIC O.OO10 0.cot ? Q-CQ2a¿

2.0122 O.OO1o 9.O012 {.Ctzg
z.oa!2 o.c0l0 0.0042 0.0029
?-oq4l o.0cIo 0"Ç')12 C.C0?3
2"Ca49 O.1O'rÐ O.Ùt)¿'2 Q'^'ilh .

?.o!54 0"'.:c10 0.cc'ï2 c.c107
2.Oq5A O.OOtC C.Oal? C.0()03
2.AP'r,L O.OCIO 0.0C4¿ 0'0C01
2.0862 o.oclo 0.0042 0.0c00
2.o9',1 O.Ocl9 0.O042 C'CC0C
z"o'è.62 o. L01c 0. cc42 c.00co
2-O')cq o.co10 0"c34? 0.occ0
2.C859 O.C810 0"3239 9.Qa86 0.0002

2.0956 0.o0
2.0851 0.00
2.0846 0.c0
?.ottt9 0.cc
2.CfJ 31 0..c0
2.08?2 0.00
2r0812 0.CC:
?.ô¡.)1 0. oll
2.0I',)0 0.co
Z.O77Z O.ÔO
?.0 Tl 3 0.0c
?.0 7/re 0¡00
-'-t, I ra, n-tttt

2.0717 0.0c
2.0 r00 0. Ûc
z.Qt,t;.'¿ O.Otr
¿.Oôlr4 0.n0
?..î.144 o-oÇ

0 0"0042 0.c010
0 c.0042 0.0000
o c.xc+z 0.0000
O O. Oo/+Z C-dCÇO
o c.0042 c.ocea
Q G. C0¿'2 0.0000
o 0.00¿2 0.0000
O Õ.^4h? C.ctCAO
C O.(i1a? O'ric')I
õ o-ôn42 a-oÔa?

1C 0.cc42 0.00ü5
l0 0.(,0¡. I Ct.Q(rll
lí tt.t'¡tt, I ...r,rtl t
1C D.CO¿1 O.0c?l
to 0.c04l 0.4o21
t 0 'J" ¿il'a I 0. r"O I t
10 c.0t4t 0.ccIl
tO r).O¡¿I 0.OnC5

(f,)(,
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0. c000
0 cFs

sEeî r !8 55 0.7?5i43 rf-- Q +
s€'oÏ, 7 Ì9 65 J.72't3)O **-- O +
sEel 7 2C 65 C.729¿C? *Ê-- e +
sÊ.er 1 21 65 c. ?3177C *{-- O+
s:oï i zz 6i o"'t335.a5 *n-- 0+
sFFr 1 21 6i C" 73555i +l-- Q+
s:rT 7 2L 65 C- 7l7l4t f.ù-- Q+
SEtÍ c I ¿r5 ,1" 73?16i +*- Q+
SE Pf e 2 65 O. t'a)iD'l aa- C+
SFPT 9 .Z 65 .).7q25\0 ùä- Q +

5E"1 a 4 15 ).744273 *À- Q +
saol 3 5 65 2. tL5ì,t)A È,r_ D+
S:ÞI g /). ó5 j.7L7\.Jt, trü- O+
Si21 9 7 65 ).7a1ì1? {È- c+
SSci 3 ò 55 J.7.>i).>j¡+ r*- C+
Sf PT g .1 65 0"75:11/r 4*- Ç+
sË2ï 9 10 45 0"1574ti +*- Q+
sË?t .e 1l ó5 o"t51 1X2 +4. 0+
5FÞÌ 6 t? 6i c.7562J7 ** Qf
SEPT 81355 ).167ry\! +tQ+
sipT I 14 ó5 0.758 ì5i ** Q +
s:pÌ I lc 55 C.7ó025C ná Q+
ssPl C 16 65 0.7ó1525 ** ê+
sftf g l7 65 t"7ô?7.r5 'rill+5:rî 2: lx s5 l" 7r,31 t7 ù' QL
9ÊPr 9 19 55 0.t551ò¿ ** 1+
SEÞi g 2C þj C.1t¿t)122 ** ()+
5t9r B 2i 65 J.76't457.*+ C+'SE"1 I 2_2 55 C.7ôJ55t ++O +

SEPI 9 2l ó5. Qq75?t¿5's +ttQ +
sîÞf I ?1 65 rì. ÌìLl7! i +*t"1 +
5:tl 9 1 ó.ì C" 771751 +',"_r ¡
sE2r 1 2 55 C. 772 9J/r *4,1 +
s:PT 2 3 65 A.77i146 ++Q +
sSeT o /¡ (.5 c.774SlB *+{l +
sEoT 9 5 t>5 0.7'511^ É41+
sEel 9 6 ¡¿5 3. ?71,171 *âO+
sEPl 9 7 65 3.7?ô3ll Ê*0+
SSPT q I 65 0.77ê051 r4il+
sEpr a 9 65 ?.79a))1 f4 +

sEÞÍ 9 IC 55 1i7:ìI130 +q +
S:ÞT 911 65 J.1e?L,jtj n1 +
SSef ? i? t:5 Oã 7ljl2ll5 Yrî.
sûÞl 9 L3 55 C"7Éa?42 *s't+
ssol q 14 65 0.75.)?73 *uî+
ssPl q 15 65 1.736313 +*O+
SÍP'T I 15 65 O.?¡7¡¿r7 +*O+
sSPT ç l? 65 0c7?31q0 *Èc+
sEPl 9 19, 65 0.78c1+!.2 **C+

e.0100
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0.0 300
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HILSlN CREEK HATERSHED
€

SII¡ULATTON PR06EAV

IHIS PR!G2AI1 !:AKES USE CF L¡TJEAR
PLACED lNE A33\'E THE CìHEII: AND FLOOD
IN Cì051 TO Si¡IULATE THE PYDRCçÂAPH.

I'¡ ADDIl!C\' CELLS?SIl¡ILÂR ìiITH
Â\O RSSEVCIRS À9 Ë fìLÂC¡I) SIDi 9Y SIOÊ
T0 FUaT'Jlt ¡tlCIFY Tl-{i PYDÂCG¡iAPH.

I^r TtrlS P,Uil T.H:R: wEaE l CELLS USE.0t A\D
Tr-r! 5¡.rr1¡¡1¡1il yË.1q ()? 19trq sTÀRTIN3 CN SEpT 3.

IH€ FCLLC/rlNG rgPS T¡18 J¡¡ITIÀL C0NDITIGNS .USED

ICEPT = 0"0
ICla= ¡'Ot
F I ELO= 9O T.'C

F[Ào: 1.9r)
C P;'\¡{= C..?C'
0IaECT= C.0
RD= !:2.7J

RES EVO TRS
ROUTING TECHNIOUES

RESPÊCT TO COEFFICIENTS
IN ORDGR

PEkCOL= 0o0
KP=
oËîCÀP= 8.ôC
DP êPC= 0.0
KnP= l6oZ0
SS= c"C
5p'rI\5=

?.
KS= 163.
GRDeES= 1.C

L(ISS= C.O
KL= 5C0.00

0.0

1
!
f

NOTE: Coefficient,s are mean values of Storms 66-9-1 & 66-9-I.
(Ð'
(i:}
tu
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C0 = -n714 C1 o !."âC0 C2 = 0.7L4 K. q.6.0C0 X o 0¡5C0
4

H2

. !.6
LI
l9
l9
z0

z?
?3
24

SEPT
I
?

4
5
6
7

9
1C
1t
l2
ta

14
.Lt
l6
L.t
la
19
?.o
2t

21
?L

PAIX ICFOT EVÀPîf EVAP F¡ELO EXC5S5 CÌR,ACT PEî,¿OL DPERC

c.0 0"0 0"11ó6 0"0
ù,C C.0 C.CtLt4 0.C
0"0 c.c 0.c)51 0.J
0.a c.o 0.ù,),:l c"ù
3.0 c.c c"c).i6 0.c
C.0l C.i;097 C'Crct C.Cl01
0,cs c-c5lJ c.01¡.1 o.cc00
D.03 ú"ir5,19 0.0.)cc û,í)îcc
c.ic c,cfa) J.1.)lc 0.clcÊ
0.i4 a. 95ùJ 0.¡]5i..:.3102

4
c.12 1.1500 C.Clcc o.0J0c
0.1? c.c510 0.03c0 0"c0c0
c.15 0.c5r0 c.0J0c 0.0c0c
0"23 C"C5Cl O"OO')O O"Or)CC
ô"¿3 0. îi1c a"i.))(: c"0J1c
c.25 î.9c)) C.a)'lu O"t,)00

0. t9 c" ItcJ c"0,)?2 c"0Lî2
0,¿4 0.ç5ül 0"cil7 c.0rl07
o"z3 c.oEoD c.0ù23 0.cc23
0. 3-J 0. q5.rC t).O)5a C. CCî9
3.15 0"05c1 c"oil9 0"ci19
c.24 C, l5ùC C. ùt9 I 0" î1çC
0,.1.9 0"Lr.iic r.t)?4t c"a2LC
e.t.1 c.att0 c.0?/,0 0-c?4c
C.Cr9 0"1509 C"019ça 0"C1ç3
c.l2 3"n5,)J C.1I19 C.D1I9
C. 13 0a 153:) C.0ij5? C.(..159
0.10 rl"o5J0 C.o!23 A.a.)?3
0.0c 0.0503 0.0007 0,cio7
0" C8 C" 050C C.00urZ 0.0002
0. 0 7 0" c 50o c" c.lr0 0. n1c0
C,C6 C.a5)C C"lDlC 0.0C,10
Ì,î5 C,C51) ç"0i_ì?0 0"00f0
¿.â.t1 O.Oqr)C î.1(_ì0 C" 1?Î?

0A1S SEPT 7 65

TIILSCN CREEK *ATERSI{ED CALCULATEO OUTPUT

CELL I.IO I OF l CELLS

7 "979¿.
7" 9çt7
7 "9e42'l 

"9114
7 " 9<??,2

7" t93I
7 .1')7 4
ê"0ió4
3,0p.al

8. ts ?9
8. )455
8."4378
9"6240
8.9748
, " !.?2C
9.-ta9r-
9o 412Q
q"5730
9"7379
c. eI52

I C. 1C32
tc" 21 7C
10"2?09
10"1769
l. 0. 01t I
10..j269
9.9t43
9o Ç!:o7
9. 910 4
9. d577
9. ec 68
9 "V527
9 o r¡ .c57
t.o'.)57

9. ó361
9.5649
9. /+836
9.4C71
9. 1? ac
9,2'l 9¿

.9"7?70
',- l"L t

c; lc2?
'9ór)¡ü5
9. O42L
a-l,1/..,
8" fJ...4 6

0. c e.0 c.0
0.0 0"c 0.0
0.0 0.0 0.0
0.o c.0 0.0
0,0 0.0 0.0
0.0 0.0 c" 0
0"oc85 0.0 0.c
0" 029/+ 0.0 C.0
0" cç80 c.0 0.0

S: PT 'II 0.04 0.050t c. oc.:c c. c )0c
z 0.ct c.05cl 0"0tr0 c.cù0t'ì o.o c.n50c c,1ír0c o.olcc4 g.o O.050ù 0iC)o0',i"Ð')0C
5 0.0 O.Oqô0 C.O11') O.OaOO
ó 0.0 0"0'i1) C" r.iJCr) ûir:Utf;
7 1.0 X.)t1') 0"üC¡î 0,C1a0
lr rl.r: L-r)-.e) rr,¡¡.)"rr r'.))(,{)
a C.0 Lì.!/.oq O"1l)i {1,üC01

10 0.0 9"i,1.4 Ç.) )a4 0.0?.:)¿
i1 (),ü C.¿41) O.'-,..)lI u"c(r1. 1

12 C"0 Q"C4'¡L C.CC?2 C"Ctz2
11 ô.¡ c.n/.r.i ô-o11/, tr.i)lr/,
l¿. O¡? O.O1"") C.Ol15 O.")')t+<;
i5 e.0 ô,J315 c,11.i5 or0.')45

0.117ó 0"0 0.c c.0 0.0 0.0
0.tI76 0.0 " 0.0 0.0 0..0 o.o
c" l4?0 0.0 ' 0.0 0.0 0.0 0.0
0.2254 C.C 0.C C,O 0.0 0.0
c.z?L? c.0 c,c080. c.,1101 0"0040 0.0
0"2548 0" CC19 C-Cì46 C.irC37 þ.O?t+9 Q.Õ
C.2156. 'O.OO49 O"1547 C"arOlg . O.Có31 C.O
c" tEóg c.cc7c 0"có90 c.:c35 c"1275 c.0
çt2443 O.CCçt O. O€31' C.OO55 O. l99O O.O
0.2819 0.0117 0.1C04 0.C078 0.2839 0.0005
O.V?13 0. Cl./r6 0.1 199 9.4106 O.3e4O 0.0011
0.3¿C9: 0.0176 0"14C1 0.C138 C.5C03 C.0C18
0"215? .0,c194 o.t5z4 c,.cl74 0.6288 0"c02ó
C.L';24 C.C196 O" l:i56 C.C2I0 0.7516 O.Oj?t
c.c338 0"c18.q 0. 14.9C C.22¿¡1 C.9839 0.C0ô2
ctÇt:9? c,0r74 c,I389 a.c2î5 0"9969 0.92/+9
0"1057 0,Clã4 ç,1319 A"C777 l.C93l O.0155
0.1215 0.0159 C.1294 o"r32't 1.le(,9 0.ú061
c" 0957 0.0t 53 cr"t24P, 0. c353 t"27t | 0,c066
0" 0777 0.0145 c.1 1e4 0.c375 1.3560 0.0C71
0.078¿ 0.otl7 û.1137 c.Q-?94 1.4?.68 0.c075
0"c5,55 o.oI2i O.1Có3 o.O4r2 1.¿899 o.CC79
0.c568 0.0ì2Ð a.La24 ç"CL27 \.5452 C.C092
cÉe490 0"c1ì1 0,!ì953 0.c4¿0 1.5ç2S 0.0C95

c.3347 0.071r]

0"clc2 0.010t 0.cJ99 0.3¿51 1.6327 p.0c89
0.0c98 c.009c 0.0823 0.04á0 1.6ó44 0.00e0
0.o 0.t077 0.072.5 0.c466 1.68¿¡9 0.coql
0.0 0.0cJo5 c'.0553 0.04tc 1.?rì0+ c.Qu92
0.o 0.c0rr/r c.o5Âo o.c¿r7l 1.7ô58 0,ooq?
0.0 0.0045 0.05Ió 0.c471 1.7c42 C"0Ce2
0.0 0.Or)lf' 0.01.59 C.C4!t9 1'óçó8 0't0?2
0-o ('-r:(r j., o. i)4ír') tj-,,:tt'¿ \.t,tt.,1 t.t-t:t. tL
C'C o.0L'?Z O.Cló5 C.C/.51 1.6677 O.Ct?o
C.C 0.CCl6 0.t325 C.C455 L.6¿.75 0.C089
O.O 0.CùlI 0.O?'tl C.rq¡t') l.6Zqt ()"(ir.,B7
0.0 0.0007 0.0¿60 O.O4t+2 1.5?ù7 0.0C36
ô.O O.r)cr)? O-rì211 n.e¿,1/. l. c7l I n-./nq/.
C.0 0.0 O.0209 ().1)4:4 1.Í:4 l9 O.OCdz
c.0 c.0 û.,1 1Êq 0,c/'111 1.5115 0.c0q0

0"0
0"0
0.0
0.0
0.0

0.c
0"0

J) JfÁ¡.\þ

o.o o. o
0;0 0.0
0.0 0.c
0.0 0.0
0.0 0. 0
0.0 0.0
0.0 e. o
0.0 0.0
0.0 0.0

o.o

GRDIES BÂSE LCSS Eî

c.0
0-0
0.0
o.o
c.0
0.0
o"o
0"c
0.0
0.0

0.0 0.0 0.0033
0.0 0.c c-cczl
0.0 0.0 . o.c3t0
0.0 0.0 0.0cc4
0,0 0.0 c.00cl
0.0 0,0 0.0
0"0 0.0 c.o
c.0 c.0 c.0
0.0 0.o e,l
û.0 cç0 c.0069 c.00co

0.0 0.0 0.0 0.0
0.0 0.0 o.c 0.0
0.0 0.c 0.0 0.0
0.0 0.0 0,0 0.0
o.tccl c.c000 0.oct0 c.0
c"1c05 0.00îc c.ctco 1.c
c.cc17 0.0occ 0.cc5c c.0
Q"qJ44 9.00C0 0.CoC0 0.c
o.0c89 0.00n0 0.oc00 0.c
0.015ó 0..iOCO C.000C 0.0
0.0247 0.00?0 0.c000 0.0
c.0359 0.0cno 0"cccI 0.0
o.0524 0.0000 0.occl 0.0
o.o7l4 c.3cõo o.'i001 c.0
c"¡J9?9 o. tco0 o.ccc2 o.c
0.11?'r 0.0001 O.CAa?- C.C
C.l4?¿ 0..r0r:'1 0.C0Cl 0.0
e. 1 7?4 0. 0col 0.0004 c. c
0.213J 0.0001 0"00r11+ 0.0
c.24tt1 0.0001 0.0005 0.0
Ç.2866 0.0001 0.cocó c.0
0.326t O.Oç02 0.0017 C.0
c.36?1 C.0012 0.0c07 0.0
Q.4i95 000cc2 c.01c3 0.c
O-44't5 O-0012 C.Cîl.9 lr.O0¡¡9-O.0â01

0.4530 O.OCO2 o.OO09 C.O
a.4q7t 0.00.c2 c.0010 0.0
c.5/,27 0.0co1 0. o0t I o.0
Q.59f I O.OOC.t3 0.('0tZ Co0
O.6117 O.n013 {).OOl? 0.0
C.67¡7 0"1'043 C.0(ll4 0.0
O,T?11 0o0C'l/r 0.0O14 0.0
t,- t., I t t)-.i tt'\ ,).tt')t'. t-n
Ç.ùIjû O.11)/r o.OCl6 o.O
c.35á7 0.01C4 0.^C!.7 0.0
(..¡'t't t C. Cú(r4 (,. O(jl t, 0. C

0.9420 0¡OCC5 .0.CCt9 C.0
n.orì11 0.,lons o.îe?ñ o.ô
L.U?.)a C.0C05 0.c02c o.0
l.'lô34 0.Cn45 J.0o2l C.0

uJ-
þr
;Ès



'rn
f,î
(f)

c



iIR îAIN ICEPT EVAPOT SVÂP FIELD EXCÉ.SS OIRECT PERCOL DPERC

sEpl 5
L? 0.0 O.c277 C.022?. 0"CC22
L3 0"a c"i255 0"1Ü11 ?.C'J1l
l.9 1"'¿ A.1?57- ç"D)14 C"C.ìQ¿
ZO O. C ù. ÐZr¡) C. Ð I )l ca 0011
2t 9.3 0.0?6c c" 0Ð0c 0. o0a3
22 0.q c"oz6) c.0J1c 0.00c0
21 !.0 C.:r25) C. C)i'i 0"COn0
24 )") C.0a'-.t (i'0?Jc 0"c?tc

4. l? 1"O25u' C;13;C C"152?

DAÎE SEPÎ 5 65

SEPl
1

z
?

5
6
7
3
I

lc
11
:t

13
14

16
\7
t-Þ

2c
ZL

24

ó
C,0 C"C?5) 'l"CC)o 0.C1?C
c"l r,"rì26) c.c'J')c o"c000
a.1 c"l:4'J .)"c:.)i'0 c"üí-)1c
0.rJ û"l2ll O.0oì:; 0"131ô
0. c c" 1;.âl r,'" 4c J1 0. u.l(,Q
c"c 0.02â) c.ù30c 0.c0r.,,Û
O"0 0.C2òi O"Ð11O 0.C000
0" t c" 1?50 C" 0!)?C C. CclC
c"o c.î25'J f.i)-11 0"3'ìot
r-ì.C C";l?5r i"'-\.:.'a ç"lJt-:4
C.O C.Cl3t O.(),-ì11 C"t.t11
1"2 C.)¿21 .t,"?)22 Ç.c)7.2
0.c c.?135 0. c135 0"îo-?6
c.0 c.114î c"0)4i c"lrj45
A"1 o.aicgt Lì"¡135 C'C'Jq5
O" C C" CC5? C" llilr¡ 0" û136
C"1 C.Ciì?7 o"10¿Z O.i:A?2
0" c a"caî 5 c" cùl 1 o" 11ì.1
C.C C.C?2? C.jr014 C.OCj)4
0.0 0",1421 C"C¡'li ir¡C?'-r1
0.t rl.ttz? rl"c,t,l1 c"ll3c
0"C Q.t)CZ) ì"()1a)0 0"r-içC
o..') 1.0;¿.1 e.r-'lÛJ or(ìlñc
o.Ð o,oc¿0 c"c)Jc (i"c)0ç
4,ì7 C,C(t?rl O.2ÌLr, e" L?é2

I

?.1 0.0C20 C. ttcc c" 9110
,.Ç Q"ôt2? C,¡itlc c.r-11c
0.:\ a.!'¿) l.C))î (ì",ri)îf
t.0 sr"('o?C ù.cl'l(i L'.'J100
).C C.f '-r¿3 ü'0-rf ) o.î¡-r?(;
,.o c.007-) t",))13 c'fù9e
i.î 0"1'lî1 c.¡î1C C.¡1r10
u,? i.,ju).3 c.c)lt .".r1îl
c.o o.c1i.? c-r.qnÁ o.^1rrr6
1.C i;"¡ ù.1)2r) 0"i)\rL?
r.).1 ¡'"C ,lri) I'il 0.1)
,\_(\ (,.,:1, r (,.
0"'r 1.'-\ 'í).íi."rì 3.ô
)".1; .r. I C'í;r'L,r C"0
.)".i 1.'ì ,i"J,:lJ Ù"')
c,c c,ú 0"úI'r6 c'o.)

^.1ì O.n 1-Clt.L (t-^

.t
HILSCN CREEK HATÊRSHED CALCULATED OUÎPUT

9.9¿09 0.0
4.9265 0.0
â.?:. 1á 0.0
s.9020 0.c
8. 59t 6 0.0
e.5e 23 0,0
ê.8739 C" 0
9" tlé¿'3 C'0
0.3ó63

3.85ç6 o. C

rì"8535 0.0
ð" 9480 C" 0t1"91'31 C.0
o o:c? 

^ 
n

6" 8348 C,0
P,.83t? 0.0
3.ô280 C.0
?" ¿252 C.0
î.0?26 0"0
ll" r-r:03 O-C
ð"ô132 0.C
9" 4!á4 C.0
8.e147 0.0
a"el32 c.0'
8.:J1 19 C"Cr
8" 3':C6 C.0
.î"s;95 û.C
a.9cs6 c.0
8. fjç7 7 C. 0
sc 9ù69 0,c
ri" 3162 C.0
B.lì0s6 C.0
8. úC5C 0.0
rr. Sù50

3. BC45 0.0
3" 1Clr0 C.0
11"91-¡{r 4.0
8.iìii32 0.C
8,8()?.i 0.C
8.8C2,5 0.0
s. oc2f 0.0
Ì.,JJ?1 0"0
rt-q(19 C.O
B" fio15 0.0
Ìr"9,JO5 0.0
tl. l')itl, (1.o

. 't"7a54 C.0
q.7.?rl9 0.0
V. ¡ U')'J (ì. r)

r].7rrL4 0.0
È-17A? 0.0

c.0 0.0152 o.c4co
0.0 0.ci16 0.c391
0.0 0"0122 0.0392
G.0 0.0110 0,c173
0"0 0.0099 0.035J
0.0 0.0088 0.0154
O.u1 0.0079 C.1345
c.0 0.0071 0.0316
0" 3só9

C.0 c.C0i:4 C.C32'l
O"0 0'CC59 0.C:'I3
0.0 c.0052 0"03c9
0.0 0'¡)046 C.^-?01
0.0 0.o042 0" 0??2
o.0 . 0.0cr37 0.0284
0.0 0.0034 0"c??6
0.c 0.0c30 0.c256
c" 0 c" 102? c.c?6Ç'
0 .0 Ç"t'C 2t' 0.425"'

' o. o c"ùc?2 J.c?¿.j
o,o ' c.oc2o o.'J278
0.0 c.r--JLg 0"ú231
c.0 . 0.ccl6 0.o?¿4
0.0 0.111.4 c'.02!.?

. 0"0 0.cti.3 c.O¿i I
' 'c,o o.ct!.t c.ez.c4
" c"o 0"orL0 0.c19,9

o.o 0.9-îc9 c"0Ì?2
o,o : c"cccg c"cÌe5
0.0 0.tîr7 c.Ûle1
0.0 0.cc07 0"01 75
0.0 0.cc05 0.î170
0.0 0.cc05 0.01 65
c. 3969

0.0 c.cç05 0.clå0
0.0 c.c1c4 0" ci 55
C,0 C.Cf,)4 C.Lt5O
c.c 0.ccÛ3 0.3146
c.0 0. ùcD3 c. Cl 41
c.0 0.0103 c.01?7
c.o c.1r0? c.cl l3
o,o o.Lìr)Ù2 c"c129
O.ù q-O()ù2 r).?125
0.0 0.c0c2 0.0121
0,0 0.i)c0l c"cll8
(.o ô.(! 1)-i)1l4
C,C {}.1 0;1111
û"0 0"0 0,1107
(j, (i tr" C C'. u I "'40.0 (r,c 0.c!01
o.o o"ô o.nôoâ

SEPT
L
z
l
4

6
7
B

a

1'J
1l
't :r
\4
l.J
L\
17

CELL NO I OF 1 CÉLLS

SS SPRING GRORES BÂSE LOSS EÎ

1.4419 0.0076 I'139ó C.0006 0.0023 0.0
i.+lt2 0.03?4 1.1Ì6i C.r:Cc6 c"0c?4 0"c
t.38Zl 0.0c72 1.2119 0"00q6 C"0024 0"0
1.348S 0.0070 1.2466 3.CC06 C.CC25 C.0
t.7L55 0.0068 l.Z8D2 0.CC06 0.002ó 0.0
I.2BZ2.0.00ó6 1.1129 0"0007 0.0026 c.0
t.249t 0.ccÉ4 1.141' 0.0c07 0.0027 c.c
1.2163 0,c062 1..7-t5? 0"0c07 0"0c29 C.0

0.2 589: I.3 752 0. Ci 23 0.O¿,s2 0.00ó9-c.0001

1.1838 O. OCóO I"4C49 0.10r7 0.0c29 0.o
l.t5I7 C.úO58 1.4)35 C.C007 0.C029 C.0
l.l20c Q.Qa56 1.4513 C.CC07 C.GO?9 C.0
1.0A99 0.CC54 1.4q31 C.0017 0.CO-ìC 0.0.
1.05tì3 ú.çC53 1.51/,C 0.rìC08 0.r-r030 0.0
L.ç2?,2 0.0C51 1.53e0 0.0003 0.0c31 0.0
0.9Çr'Ì8 C.AC49 1.5á31 C.C90A O.00ll O.0
0"9700 Ô.0047 1"5854 0.0009 c.00lz c.0
0"941.9 0"ci45 1.6019 0.CC93 1.0CJ? O.C
C"9lL1 0.OO/.¿. 1..ó30+ 0.C]î8 0.0333 C.0
C"8e7¿ A.a1.LZ 1.551? O.Ceo'Ì C.'ìr'71 0.0

'0.¿612 C.00¿+l 1..å712 0.l0CB O.AÇi3 O"O
c.8356 C"CC39 1.6s0å 0.0cc8 c.cî34 c.0
o.st07 0.ù037 1.7C8e 0.0009 0.0034 0.0
o.7e65 0.cc36 7"'t?t>7 0.0e00 0.00i5 c'.0
0"?ôZ?.0"î,03+ I.T+37 0'oC99 0.c035 O"0
A.7LA() 0.0c33 1.7óJ:. C.oecc 0"i¿315 C.C
O.71?7 0.C:112 !.715e 0.?C09 0.C116 0.0
c"6961 C.CC30 l.i90i o.0ccg 0.o0?6 0.0
o.tJ75C 0,0C29 1.s053 0.CC09 C.C0jó Q.0
c.6546 c.C028 1.Sl?2 0.1C09 0.0C15 0.0
0.6343 o.C027 l.91ZL C.0C09 C.C03? 0.C
o.6155 0.c025 1.845!.0.ncc9 0.ool7 0.0
0.591:9 Ç.C024 1.8572 0.0CC9 C.0037 C.0

o.16q4 1.8572 O.032I 0. l2'15 0.0có9-0.0001

c.5?a8 0,r)zv Ì.s53s c'once o.òo¡z o.c
0.5512 C.î0?Z 1.879t| 0.0009 0.0034 0.c
C.5t 42 e.Cî21 1o8';0/+ O.a'C11 0.CClIJ Ú¡C
o.5?77 0.rf,?0 1.9Ct)5 0.0c10 0.001S c.C
0.5117 ö.OOl.t l,9l'J0 0.00lcr 9.0c38 0.0
0.4952 0.0î18 1.91?2 C"CC10 C"0038 0.C
0"¿91? 0-Ctl7 l-9?1e 4-OOlo 0.ol¡19 c.0
e.4567 c.0cI6 l.9l6l 0"001o 0.003? c.0
0.4',?ê, o.co15 7.Q4t,1 O.qOln O.CO'ì.' O.0
o.4lçc 0.0015 I.9514 0.CCl0 C"0n3e 0.ccc5
Q,4?57 0.CÇ14 l.er)4¡i 0. l,,rlQ t).c('Jq c.0cl¿
U.r, l.!¡! 't.( r)! ) ¡..r.,',.,. a).r,r lr) tl-t,l)\'t O.,.(\õ:"r

o.4cù] c.c¡Ì2 1.9715 0.0C1C C.X01c; ().OOtO

0"3,xì2 0.00ì2 l.ct7'1 4 C.0CtC 0.ffJ4c c.0c50
o.)t,,5 u.cotl t..ru r(.' oor)( tr, ().c'J4u o.ot'.'tJ
0"365t 0. c0ic ¡.?913 0.0010 .0.'J040 0.ù040
O-151.1 e.O0r,a ¡.oq1ì O.r)0'' ô 0.OO¿.O O-AO75

tdr
u).
Oì.



c
c.c0c0 0.0100
0 CFS 4 54.4C?S

s:cT 5 11 53 )"52923?. *----------- Q +
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