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ABSTRACT

Manitoba Natural Resources Fire Program protects 33.4 million hectares

of forest land within its forest protection zone. These forests cover the majoriry

of the province and are predominantly located in the northern and eastern

portions of Manitoba. The forests provide the wood supply to two major pulp

and paper industries and a myriad of smaller forest product producers.

Manitoba's forests also provide the substrate for trapping and hunting, as well as

recreational havens for many Manitobans.

This study was prepared for Manitoba Natural Resources as part of the

ongoing review and evaluation of the Provincial Forest Fire Program. The

information contained within will provide fire managers and policy makers with

documented facts and figures that can be utilized to enhance the Fire Program.

The study monitors data found in the 1990, 1991, and 1992 wildftre databases to

determine if the Fire Program is meeting the response time and fire size

objectives established after the 1989 fire reviews. By comparing documented

response times, travel distances, and fire sizes to forest priority zones and alert

levels, the study found the Fire Program to have an Initial Att¿ck success rate

exceeding 95Vo, yet it is only partially meeting its stated policy objectives. An

amendment to the existing time objectives is recommended so that response time

objectives provide a more realistic measure of the type of initial attack response

the Manitoba Forest Fire Preparedness System provides.

A comparison of the N.O.A.A. satellite forest fuels database utilized by

the Intelligent Fire Information System (IFMIS), and the National Fire

Information System (NFIS), was made with documented wildfire report fuel

types. The fuels database was found to be inaccurate and it is recommended that



efforts remain focused on replacing this information with GIS data derived

from forest inventory maps. Preliminary fire growth comparisons between

computer predicted rates and documented fire sizes was done with the results

provided in an attached appendix. The study also found errors in the meridian

references of some fires in the 1990, 1991, artd 1992 wildfire databases, and

their correction is recommended before further computer prediction systems

based on historical fire locations are developed.

This evaluation provides a starting point which Manitoba's fire managers

can utilize to improve the Fire Program and sets out areas for future evaluation.

¡¡
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Chapter 1

Introduction

1.1 Background Information

Manitoba Natural Resources began a concerted effort to improve its

Forest Fire program in 1990. This action was a direct result of the 1989 fire

season of 1,226 fires which burned 3,567,947 hectares of forest and agriculnral

wildland.

Two reviews were conducted; i) an internal review conducted by fire

personnel from other Canadian fire management agencies, and ii) a ministerial

appointed departmental review panel. As a result of these reviews,

recornmendations were made to improve the Provincial Fire Program.

Throughout the review process considerable attention was focused on the Initial

Attack Response System. The Initial Attack Response System is a key

operational component that determines the level of preparedness and the

deployment of crews and equipment across the province. The system outlines

objectives for fire control size, attack time, travel time, crew man-up and man-

down processes, and information and data requirements regarding weather and

forest conditions throughout the province. Natural Resources Operations

Division outlines the intent and key objectives of the Initial Attack Response

System in operational guideline F030105, dated 92104114 (Appendix A).

Fire action and suppression objectives are determined by the Fire Priority

Map shown in Figure 1.0. The map is divided into five zones. Initial attack





time objectives shown in Table 1.0 are based upon the forestry values at risk

within each zone. These attack time objectives by priority zone are clearly

defined by the operational guideline F030105.

Table 1 : Travel times and alert levels by forest priority zone
(Manitoba Initial Attack Response System 1992)

ZONE Ievel 0 level I level II level III level IV

RED 60 min. 60 min. 30 min. 15 min. l5 min.

ORANGE 60 min. 60 min. 30 min. 15 min. 15 min.

YELLOW 60 min. 60 min. 30 min. 30 min. 30 min.

GREEN 60 min. 60 min. 30 min. 30 min. 30 min.

WHITE 60 min. 60 min. 30 min. 30 min. 30 min.

Response times based upon the forestry values-at-risk provide the highest

priority to the red zone and the lowest priority to the white zone. Life and

property values are not shown in response time tables or maps, since the policy

defines that they receive an immediate response.

The alert level is determined by reviewing actual and forecasted weather

information to provide the basic inputs to calculate the appropriate fire weather

indices, and define the daily alert level. Other inputs such as lightning

occturence, geographic information (fuel types), communication systems, local

knowledge, previous fire history and resources crurently available are

integrated into fire operations and planning as shown in Figure 2.0.

The priority zone system coupled with equipment and manpower levels

determine the response time target levels which should be met in order to action

fires while ttrey are still manageable and ttreir suppression remains cost

3
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effective. A fire size of <I.2 hectares is the control size goal defined by Fire

Program Policy POlL5l02 dated June 8, 1990 (Appendix B).

1.2 Problem Statement

Manitoba's Initial Attack Response System is reviewed annually to

determine if any changes are required to improve fire suppression capabilities.

Current attention and change has focused on the methods by which the alert

levels are calculated, and to revisions of regional crew and equipment levels

based on past fire experiences. To date no quantitative evaluation of the initial

attack response system has focused on comprehensively reviewing documented

initial attack travel times from field staffs' wildfire reports. Manitoba is now at

a point to begin critically reviewing response times as there is adequate fire

report data for the last three years to compare the theoretical objectives to the

documented ravel times.

The past three fire seasons also provide an indication of the equipment

and manpower levels required to meet the provinces forest fire management

needs, and this will be compared to the levels set out by the Initial Attack

Response System operational guideline.

1.3 Objectives

The main objective of this sfudy was to analyze the initial attack

component of Manitoba's Initial Attack Response System. In order to achieve

this task the following specific objectives were:

l) to determine if the Fire Program was meeting its intended travel
time and forest fire size objectives as defined by policy and
operational guideline.

2) to assess the relationship between documenrcd navel times and

5



resource and equipment levels available when fires were actioned.

3) to review the relationship between documented travel d.istances and
resource placement.

4) to determine if a relationship exists between funding and response
time.

5) to compare actual wildfire size data and Intelligent Fire
Information Management Information System (IFMIS) size
projections for the time period spanning detection to initial attack
arrival.

6) to discuss and evaluate the appropriateness of the intended Eavel
times and size objectives

7) to provide practical recommendations to the Fire Program
regarding the initial attack travel time component of the Alert
Response System.

1.4 Methods

Travel times were quantified by alert level, zone, and location, by

utilizing existing computerized data found in the 1990, 1991,, and 1992 wildfire

reports. The data was analyzed to determine if the system was meeting the

specific objectives set out by operational guideline. All pertinent information

fields of the wildfire report, daily planning sheets, and provincial operating plan

were reviewed. The study also utilized the IFMIS program to compile fuel

types and fr¡ growth predictions for fires occurring in 1990, 1991 and 1992.

L.5 Limitations

This sfudy was limited to the 1990, I99I, and 1992 fire seasons. Data

from previous years was not reviewed or compared since the Initial Attack

Response System used different indicator and rigger mechanisms prior to ttre

1990. The value of comparing any pre and post 1990 data is questionable since
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there is little dispute within Manitoba Natural Resources that the current Initial

Attack Response System is a substantial improvement over previous systems.

The size and complexity of the current database also necessitated that this

study limit its cross comparisons and precision to those parameters and

combinations stated in Chapter 3, Methods. This scoping was essential to

maintain the size and usefulness of the study under the current time constraints.

This study did not attempt to review the methods by which alert levels

were calculated and determined by the lnitial Attack Response System, nor did it

attempt to redefine existing resource and priority values. The intent was to

focus on initial attack response times as recorded in existing data and to

rationalize existing trends and patterns.

It should also be noted that existing wildfire report data possessed

inherent error and biases due to data collection methods, field inteqpretation,

report structure, and format. These concerns did not reduce the importance of

the data to the study since every problem encountered provided valuable

knowledge regarding the strengths and weaknesses of the wildfire report.

This sfudy reviewed the IFMIS theoretical fire growth predictions for the

1991 and 1992 fire seasons. It should be noted ttrat ttre extent of analysis was

limited to the compilation and referencing (see Chapter 3) of t=15, 30, 45, and

60 minute interval predictions in an attached appendix. This appendix should

provide othergrowth model specialists a starting point to review and determine

the application of the growth models to the recorded Manitoba data. This study

did not investigate growth model formulas or specific reasons for deviation

beyond indicating whether predicted models were corresponding to documented

data, and suggesting general areas for specialists to investigate.

It must also be noted that since the 1990 data was originally in the



Manitoba Data Services mainframe format, the ability to browse and error

check the database was more limited than the 1991 and 1992 P.C. based data.

Some slight inconsistencies did occur in which case they were identified and

noted. In the course of this study other questions were raised in related

program areas, however their in depth review and scrutiny was left for fufure

fire and operational management researchers.

While this study contains many elements similar to an operations research

approach it should be noted that it did not attempt to apply or define a specific

model type or theory. Rather it attempted to validate existing procedures (i.e.

attack time coverage, growth projections, and strategic placement) and

determine if they are functioning as planned.

L.6 Importance of the Project

Manitoba Natural Resources began wildfire report data collection in 1932

and has maintained a computerized wildfire database for all fires since L976.In

the past this data has been valuable in foresry management, annual report

statistics, and basic Fire Program evaluation and review. Yet its operational

application by resource managers is under utilized.

The increased costs and complexity associated with suppressing forest

fires in the 1990's has made it essential for fïre managers to justify current and

future programs with accurate facts and fÏgures pertaining to their operations.

This study attempts to assess current alert response time trends, and provide

future direction regarding operational research and data collection needs.

This study also has a human and legal perspective since the Fire Program

must provide an adequate level of service and protection to the forests and the

people of Manitoba.
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Chapter 2

Literature Review

2.1 Fire History in Manitoba

Department of the Interior reports dating back to l9l4 provide some of

the earliest data and analysis of forest fires in the prairie provinces (Dwight,

1918). These reports written by T.W. Dwight provide qualitative conìmentary

and quantitative data regarding weather, vegetation, administration, fire cause,

and total a¡ea burned for all major regions of the country. General trends

described by Dwight for the prairie provinces indicate a spring fire period in

May and a suûrmer fire period in the months of July and August (Dwight,

1918). The slow fire period during June is consistently accompanied by

increased amounts of rainfall during that month. This pattern of a spring and

summer fîre seasons in Manitoba is well documented and described by Hirsch

(1ee1).

Dwight's (1918) early observations and commentary regarding the fire

season and local employment cycles provide a coilrmentary still echoed today:

Light r-ainfall through March, April, and May, 1914, with rising
temperatures, caused a comparatively large number of fires in May.
Heavier rainfall in June combined with the growth of green vegetation
reduced the number. This is a typical phenomenon in this region where
there are many areas of grassland and many poplar forests with deciduous
undergrowth. The dry grass in the spring combined with rising
temperatures and usually light rainfall before the deciduous Eees and
shrubs have leafed out makes a dangerous period until the end of May.
Then there is comparative safety until the new growth of grass becomes
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dry in August.

If the staff is augmented in the spring to cope with the situation then, and
if it is desired to keep on the extra men in case of another dangerous
period later in the summer, it is necessary in the interest of economy to
provide other work for them. On account of the early opening of the fire
season, the period of comparative safety in the middle of the season
complicates the problem of the administrator who must make provision
for the economical utilization of the services of the extra guards when
they are not required for continuous fire patrol.

Beginning in 1914, fire history records specific for Manitoba provide a

rudimentary breakdown of the number of fires, suspected causes and acres

burned each season. An early relationship between fire occurrence and annual

precipitation levels is restated by Hanison in his 1934 report.

It is quite well established that there is a cyclic variation in the amount of
precipitation, which embraces a period of about eleven years.
Observations madê at one weather recording station in Manitoba
continuously since 1872 show the variations above and below the normal
precipitation with remarkable regularity. Comparison of the dates of
known high fire hazard with these records shows a close correspondence
between the periods of greatest damage and those of least precipitation.

Harrison believed that a series of disastrous fires occurred in the province

during the period 1830-1885, he based his hypothesis on forest age class

observations made by timber crews in the 1920's and 1930's (Harrison, 1934).

Other major fÏre events of this era include the 1919 burn of the east side of the

Porcupine Mountains, and the severe period of 1928 and 1929 which culminated

in extreme loìses in 1929. Harrison (1934) attributed the fire losses of 1929 to

recurring dry climatic cycles.

A compilation of basic fire records from l9l4 to the present is shown in

Table 2, with corresponding S-year and decade averages provided in Table 3

and 4. Long term trends shown in figures 3 and 4 appear to indicate an increase
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Table 2 : Number of fires and area burned in Manitoba 1914 to L992

number of fires area burned (ha)
yeel hudr an llghlnlnE tolel humen llchtninq total
I ola ry'a nla æ1 IVâ IVâ 3{
Itt æ; n/a ila 55/2d

nIa nlà s o7t
I îla ila ñJà I

f01 'to l0{ n/A nJâ
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2¿1 lraTrÍ
1927 l2t nlÈ lA 23
1t) 1il, 5 211 nle nlà

^
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I 936 4 lo
1 e37 361 8l 41 gi 
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I 9¡l 7.1

^
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'1'
512'tÍ

45,0Z
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I 0aa 21 I 12-æi 4{
I ea5 141 A 'l6i 3.62 95' 1.62

7ta7 fo 74

| ¡a¡ 3e 71 17' m.721 1æ.21 3g
t ¡al 3tl 3* 46.97i 21.* æ271

I t51 't3 r6t 14-1tt
I e52 æ' t 371 67-11i 3.18: 70.32,
t¡s! 1R 2t 53.58( 27.35', æ.93'
1 t5a ,æ

21i It/ 5(

I tst & f3ì 3¡ll gt.5¡ ¿15.S2( 9s.49
5l) Á7 L1 aA 27!

317 4.
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I 060 211 æl 41 15.4" 'l¿18.56( 166.79:
t 03t I /tl 71 3æ.04: 1.10279.
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I t7û oì 1t q o(: 31.15{ 37.10:
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I
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I ¡7¡ )& 8t 49' 11-12¿ 117.æ', 161.16
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lt77 6A ts 7/
I ¡tl A 8t 38: 6.67ì r8.ø 21-7t
It Êat 5,067 7t,æ1 n iÃ'

190,454 x,
tr¡t ¡l¡l 15.71
ta¡t 2g 'tl 12t 10.8& 4.56' .l5.,r4

t¡l A )u R,ll 7 Aç'. Ãt 1At s.ls
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I ¡t6 l4/ 6,51í
I 9t7 31¡ 2Ct 5il 1S-nt 19
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5l Â3¿ 2 RLat I ¡, 3.567.94
IA

I Ool 23,835 1(p,
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data source: Deparlmont of the lnterior Reports

Manitoba Natural Resources Annual Reports
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Table 3 : Number of fires and area burned in Manitoba at 5 year average intervals

avg number of fires

AVG human lightning total
1 988/1 SS2 5vr 352 3S! 751
19891992 I Ovr 31Í 29t 60i
1 978/1 992 1 Svr 331 28Ê 61i
1973/1552 20yr 36e 26ç 635
't968/1992 25vr 345 23S 584
19691992 30vr 33€ 222 558
1 958/1 992 35vr 32e 20e 53
1 953v1 992 l0vr 311 19C 501
1 948/1 992 {5vr 305 175 48(
19491992 iOvr 295 16C 45t
1 938/1 992 iSvr 30€ 141 45Í
I 933/1 992 60vr 30t 14{ 44!
192U1992 ô5vr 30t 1g 441
1923/1992 70vr 301 12e 42i

avg area burned (ha)

human lightning total
160.48' 771.741 932.22i

88,397 419.817 508.214
74.451 331.87S 406_33C
68.797 264.32ç 333.12€
56,487 214.35î 270.84C
49.223 181.772 230.99t
72.868 173.24ç 2ß.11i
69.81t 156,OOt 225.82Í
70.1 6( 14{r.50€ 213.671
65.58; 129.754 195.341
67.43( 1 19.'t 1r 186.55¡
64.291 14_OS€ 178.3S€
60.17t 105.40Í 165.575
55,87¿ 97.87! 153-74e

Table 4 : Number of fires and area burned in Manitoba by decade averages

avg number of f¡res avg area burned (ha)

AVG human lightning total human lightning total
192011929 1920's 255 31 28t nla n/a 181.&2
1 930/1 939 1930's 32E 5'l 37S 32.222 30.285 62.50t
1 940/1 949 1940's 274 QE 30€ 70.81i 27,61ê 98.4ÍìÍ
1 950/1 959 1950'e 20c 6l 261 65.80€ 22.42i 88.231
1 960/1 969 1960's 275 13! 4'l 83.07t 71.311 154.38€
1970/1979 1970's 38I 197 582 28.68€ 45.18( 73.868
1 980/1 989 1980's 35r 31¿ 668 97.15S 440.8991 538.05€
1 990/1 992 1990's 28t 221 515 M.47i 158.02 / 202.æ4
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Number of fires and area burned in Manitoba 1914 to 1992
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Figure 3 : Number of fires and area burned in Manitoba l9l4 to 1992
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Number of fires and area burned in Manitoba by decade averages 1920-1990
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in fire occurrence and area burned over recent years. This apparent trend is

likely the result of improved information in recent years, since not all fires

were detected, reported, or discovered in the early part of the century due to

limited access and detection methods. Even today, Manitoba's far north

experiences f,rres that remain undetected due to their remoteness.

It is the author's opinion that 25 year averages provide the most

comparable statistics for numbers of fires and area with regards to the number

of fires and area burned as they reflect the effects of modern day detection,

reporting, ild mapping procedures. Based upon this premise, an average of

584 fires occur in Manitoba each yeü, producing an average annual burned area

of 270,840 hectares.

Throughout recorded history the area burned has exceeded 1.0 million

hectares in only three season; 1929,1961 and 1989. These major fire years

have occurred roughly 30 years apart and it is not known whether the events are

cyclic, random, weather or forest stand related. Hirsch and Flanningan (1990)

have calculated a return period of a 1989 fire event to be between 4t0 - 770

years by the normalizing the distribution of fire data from 1918 to 1989.

Hirsch (1991) has also documented the relationships between lightning, weather,

and fire occurrence for the 1989 fÏre season, and provides a detailed fTre

weather analysis for the major fire events that year.

2.1.1'Financial statistics

Over the past 10 years fire costs in Manitoba have averaged 922.4 million

(T992 dollars IPI) per fire season and 936,7921fire (1992 dollars IPI). For a

complete account of Manitoba's fire costs see Table 5.0. With the exception of

the 1989 fire season Manitoba consistently spends less on fire suppression than

Ont¡rio and Alberta, and slightly more than Saskatchewan (Tables 6, 7, and 8).
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Table 5 : Manitoba fire statistics and financial figures 1982 - 1992

year

1982

1983

# ñres

1984

o,

425

1985

535

area bumed

1986

692

1987

346

1988

15,445

217

1989

99,15C

avg size ha.

519

130,1S

1990

982

36

1991

11,8æ

1,226

185

base (ætual)

1992

10,u2

10 yr avg

188

570

169,52(

4.2

protect¡on area = 33.4 million hectares

note: figures indicated ($92) represent constant 1992 dollars derived lrom the Statistics Canada implicit price index Grcss Domestic Product database D20556, (1986=1OO)

data source: Manitoba Natural Resources

676

485,653

u

in millions of dollars

3,567,947

base $92

5.7

298

48

5.1

606

327

5.8

16,365

extra (acù¡al)

5.0

495

133,691

7.6

6.3

2910

457,45Í

6.6

3.7

508,214

6.5

29

6.3

extra $92

9.3

6.4

198

7.8

6.9

1535

5.2

6.6

7.7

total (actual)

3.4

12.4

8.6

838

7.2

1.6

8.9

8.5

7.8

7.0

8.6

8.6

4.2

15.0

total$92

I

17.8

.9

6.7

1.9

12.0

8.6

56.7

11.0

10.1

8.6

8.4

total $92/fire

20.0

11.9

20.0

7.6

7.9

$25,867

10.3

15.5

60.7

15.1

937,4U

10.6

6.3

12.3

$9Zha probctrad

24.2

13.3

622,M9

9.7

10.4

63.2

17.8

ffio,507

$0.3

6

20.5

.3

27.2

$44,862

14.7

$0,6

18.8

$34,316

67.7

$0.5

14.9

21.3

827,671

$0.3

20.0

$55,256

19.0

$0.3

$37,335

14.9

$o.s

22.4

$28,058

$0.8

$50,034

$z .0

$36,792

$0.6

$0.6

$0.4

$0.7



Table 6 : Alberta fire statistics and financial figures 1982 - 1992

w

1982

198i¡

lfim

1984

1.257

1985

am bumod

7ß

1986

1.368

684.374

1987

st7

åw s¡zo ha

1984

2449

584

7Âqñt

t9a9

548

1,45

\¡

12454

1990

bæ làctun

872

4

1991

2ã71

Forest Protection expenditures

58

795

36,1 1Í

1992

1,æ6

14

10

bæ$92

19.4

14,5S

yl

9B

5

19.6

avo

q411

1,055

æ

Ð)(ta ladEll

18.5

3{l 5Ít¿

25.9

982

17

18.4

25.4

6,1V

I

17.6

n.3

3.34

o)dE S92

24

8.2

1 9.44/

16.5

227

127

7

18.6

n.7

ors lactEll

9.5

protect¡on ârêâ = 38.5 million hectares

3

10.9

16.9

18.5

20

5.4

16.4

18.2

19.9

r3.6

12.O

18.4

pÞp $9

8.6

17.6

14.5

18.2

6.6

nob: figuÞs ¡ndicaH ($92) rsprEs€fitcfistant 1992 dollars de¡ived from the Statbtics Canada implicit pdce index Gross Domestic Product database D20556, (1986=100)

data source: Alberta Forestry, Lands and \Mldlife

9-3

18.4

9.2

16.0

10.9

total(actul)

18.4

1 1.4

21

16.3

.3

21.1

7.7

lZO

121

88.6

9.9

121

13.8

9.6

36.2

2..1

total $æ

18.5

9.5

11.6

12.2

Pþgrm Supporl E¡ponditures (adHb)

41.6

124.1

14.1

14.2

38.9

9.6

æ.2

ownim

44.2

n.7

31.6

13

16.9

53.8

,2

1 5.1

¿lÍ¡.3

226

49.0

æ%dbrdoot

31.4

1.4

49.5

1 5.1

3&8

17.1

41.9

.0

50.9

226

1.1

68.4

55.6

5.8

total slpport

16.8

1.1

47.2

44.5

5.8

1.5

50.6

6.0

71.',|

ln mllllons of do

1.9

44.9

7.2

¡and tcnalldd)

6.1

47.7

1.0

6.8

50.6

6.0

26

88.6

7.1

5f .1

5.8

2.2

43.4

7.2

qrarìd lotal $92

5.8

1.8

44.4

7.5

6.1

1.6

46.0

ars

124.1

7.7

9.5

38.7

5./.9

6.8

1 1.0

5921fuø

50.8

62.5

4.7

6.8

$98.707.01

57.2

11

5/.9

$76.568.32

.8

ß.7

47.7

12.4

$P/ha

$45,707.30

n.'l

8.3

59.7

ß1.824.74

59.0

64.3

$3.2

$81,635.06

d

63.4

52.2

$1.5

$48.367.90

53.3

80.1

$1.6

$73,6S3.01

$1.5

59.5

$Â5 68a 84

63.4

s61.804.33

1.2

50.5

$1.6

$64,515.22

$1.7

$60.1 24.96

$1

$63,993.0

.4

$21

$1.s

$1.6

$1 .b



Table 7 : Saskatche\¡van fire statistics and financial figures 1982 - 1992

year

1982

1983

# fires

19&t

æ

1985

¿036

area bumed

1986

895

1987

520

1988

493

1989

55,54S

avg size ha.

980

309,231

1990

1,064

1991

17,478

1,020

127

base (actual)

1992

13,04f

10 yr avg

346

225,O4C

897

protect¡on area = 35.3 million hectares

note: figures indicated ($92) represent constiant 1992 dollars derived lrom the Statistics Canada implicit price index Gross Domestic Product database D20556, (1986=1OO)

negative extra suppression dollars in 1991 and 1992 reflect money hat was allocated and not spent

data source: Saskatchewan Environment and Resource Management

762

u

81,10€

in millions of dollars

base $92

1.0

701

471,045

26

777

1.1

230

187,34S

extra (actual)

8.0

zJg,373

76

1.3

11.6

462

1.4

96,192

13.7

169,54i

209

10.0

extra $92

7.2

14.1

314

14.3

17.7

13 .6

137

16.1

total (actual)

0.9

17.8

9.5

218

15.9

o.7

17.6

30.9

19.0

20.o

25.1

1.2

total$92

18.5

8.2

17.7

14.1

0

31.2

14.7

,8

25.2

23.5

25.1

8.9

total $92lfire

10.9

14.7

19.8

15.3

12.3

-1.0

19.0

27.O

33.7

11.2

-0.7

$24,991

$9Zha protectrsd

15.2

31.8

$21,238

15.1

9.8

-1.0

42.9

$21,56s

39.6

$0.0

-o.7

32.s

35.7

$30,713

11.3

$0.3

29.9

46.0

$40,431

$0.5

24.4

33.8

$33,569

$0.3

23.9

$45,060

30.2

$0.4

24.4

$37,638

$1.1

26.6

$39,625

$1.0

$34,807

$1.3

$32,964

$1.0

$o .9

$0.7

$0.8



Table I : Ontario fire statistics and financial figures 1982 - 1992

yeat

1982

1983

# fires

1984

(o

1,396

1985

2,2M

area bumed

1986

1,240

1987

887

1988

3,892

1,088

443,662

1989

avg size ha.

1,923

120,42(

1990

3,260

3

1991

1,007

2,430

198

base (actual)

145,561

1992

10 yr avg

1,614

97

75,582

28.6

2.560

protect¡on area = 46.8 million hectares
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It should be noted that dollars/fire comparisons provide only the crudest

of relative comparisons due to the averaging of costs over all reported fires.

The shortcomings of this method become apparent when costs are broken down

by actioned, limited action, and no action fires. A more proper comparison is

dollars spent/actioned fire as long as an action fire is similarly defined by all

provinces. Because the definitions and reporting procedures between actioned

and limited action vary between provinces the total number of fires was used.

A better comparison of expenditure levels between provinces is possible

by calculating the dollars spent/area protected. In this regard Alberta spends the

most for fire protection averaging $1.60/ha/year, followed by Ontario at

$1.40/halyetr, and Saskatchewan at $.80/ha/year. Manitoba spends the least on

fire protection, averaging $.7}lbalyear. These comparisons with neighbouring

provinces should not be viewed as direct indicators of program efficiency or

failure since unique factors such as the size of the area protected, forest use,

equipment, staffing, ild observation zone action policy must also be taken into

account.

2.2 Forest Fire Research in Canada

Early fire research in Canada focused on the development of fire

behaviour models based on the pioneer beginnings by Wright and Beall of the

Dominion'Fsrest Service in 1925. This early work was followed-up from the

1950's to present by the efforts of Van Wagner and the many other individuals

with the Canadian Forestry Service (now Forestry Canada). This groups'

research work has been classified into six categories by Van W'agner (1984):
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1. Fire Behaviour - concerned with
a) fuel moisture physics,
b) fire spread physics,
c) prediction of fire behaviour by forest rype,
d) fire/weather interactions,
e) fire danger rating systems,
f) spatial weather models.

2. Fire Ecology - concerned with
a) post-fire forest regeneration mechanisms,
b) cyclic forest development from fire to fire,
c) prediction of post-fire forest development,
d) age-class distribution in fTre-cycled forest.

3. Fire Suppression - concerned with
a) pérformance rating of fire control equipment, airtankers, fire

retardants and water additives,
b) aerial ignition devices,
c) backfiring methods,
d) new suppression methods.

4. Prescribed Fire - concerned with
a) nee damage and mortality,
b) use of fire for hazard reduction, seedbed preparation, and

vegetation control,
c) design of prescriptions for proper burning conditions,
d) operational techniques.

5. Fire Economics - concerned with
a) economy of alternative fire control tactics,
b) estimation of values-at-risk,
c) effect of fire on timber supply,' d) relation between fire control expense and burned area,
e) ultimate impact of fire on the forest economy.

6. Fire Management Systems - concerned with
a) remote sensing applications,
b) computerized systems for integrating weather, fuel type, and

terrain into fire spread and growth models,
c) prediction of lightning and man-caused fires,
d) air panol routing,
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e) resource deployment,
Ð attack strategy,
g) management of weather and fire data bases,
h) information systems of va¡ious kinds.

By the early 1980's fire behaviour research accounted for approximately

36Vo of the research effort, with fire suppression and management systems

accounting for 227o and lSVo rcspectively (Van Vy'agner, 1934). This research

focus has resulted in the development of the Canadian Forest Fire Danger Rating

System (CFFDRS), which is central to all forest fire preparedness systems in

Canada.

The (CFFDRS) system provides a standard numerical rating of fire

potential which is based on a uniform fuel type and the fire weather elements of

dry bulb temperature, relative humidity, wind speed, and precipitation. These

factors are used to calculate the six basic fire weather indices; Fine Fuel

Moisture Code (FFMC), Duff Moisture Code (DMC), Drought Code (DC),

Initial Spread Index (ISI), Buildup Index (BUI), and the Fire V/eather Index

(Fwr).

These basic fire weather indices have been incorporated into the Canadian

Forest Fire Behaviour Prediction (FBP) System, a variety of planning tools, and

alert response systems as indicator and Íigger mechanisms. Their continued use

in the daily operation of all forest fire organizations in Canada underscores the

extent of their application.

2.3 Manitoba Forest Fire Report Data

The routine compilation of forest fire data through standardized fire

reports is another strength of the institution in Canada with Deparunent of the

Interior Reports by Dwight dating as far back as 1914 (Dwight, 1918). Early
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data collection was focused on basic information fields such as the number of

f,rres, area burned, volume of timber lost, cause, general location, and date of

fire occurrence. As time progressed fire reports contain increased amounts of

information and detail and became an integral component of forestry

management plans (Harrison, 1934). The computerization of Manitoba's fire

report data in the t976 provided the basis for a wildfire recording system

which was fully integrated with provincial forestry inventory data (Tuinhof and

Nicholls, 1978).

The computerization of forest fire information involved the usage of two

forms; wildfire report FP-40, and Damage and Loss Sheet FP-41 (Tuinhof and

Nicholls, 1978). The wildfire report itemized fire times and acreages at

ignition, detection, report, suppression, control, and extinguishment. Other

information fields included standard cause classification, fire weather indices,

suppression costs and person days expended on fire suppression. A non-

computerized remarks section was also included for comments regarding fire

spread, and factors affecting suppression. Damage and loss sheets also provided

relevant data for the Forestry Branch regarding forest management unit,

township, range, stand number/type, area, and ownership status.

The Forestry Branch was responsible for data input and output and

produced the following reports on an annual basis from 1976 until 1990

(Tuinhof ær&Nicholls, I 978):

I ) annual statement of fires by causes,

2) stafus of land and ownership and area burned,

3) status of land an area burned by merchantability of stands,

4) cost of suppression and number of man-days employed,

5) mettrod of detection,
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6) monthly distribution of fires,

7) forest fire cause analysis statistics,

8) area and volume losses for individual fires with summaries by

disficts and regions.

In 1991, the Fire Program established its own database system to compile

and report wildfire data on a ongoing basis in order to provide fire managers

with a accessible source of fire statistics. The Forestry branch still compiles

those portions of the wildfire report which relate to stand management and

inventory, while Fire Program maintains its database with all data fields found

on the fire report.

2.4 Intelligent Fire Management Information System (IFMIS)

The Intelligent Fire Management Information System (IFMIS) is a

software package was developed by Forestry Canada to provide a decision

support system for forest fire managers who prepare and dispatch initial attack

resources. It is a tool that integrates fire weather, forest inventory, and

suppression resources to provide an overall picture of the current fire situation

(Anderson & Lee, 1993). The software utilizes the Canadian Forest Fire

Danger Rating System (CFFDRS) to determine fire weather conditions, predict

potential fire behaviour, and assess the coverage of suppression resources.

Manitoba began using IFMIS at an operational level in the Eastern region

in 1990, and at a provincial level by 1991. The system is currently being

integrated into the new National Fire Information System N.F.I.S. developed by

the IDSYS INC. of Messines, Quebec for the 1993 fire season. These computer

assisted information systems represent the first and second generations of

informational software developed for Canadian forest fire managers.
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2.5 Fire Management Policy in Canada and the United States

Beall (1949) described the formative years of fire policy in Canada as

falling far short of any acceptable standard. "Keep fire losses as small as

possible" was the credo of the day, as the means and facilities limited the success

and scale of fire control efforts. Even at this early stage foresters and fire

managers were asking themselves the following:

How much protection is now being given to Canada's forests? How
much more protection can be justified on economic grounds, and how can
this best be achieved? (Beall,1949)

The pursuit of these basic questions eventually led to the establishment of

minimum standards for forest fire protection in all defined forest zones in

Canada. The initial research and development towards this goal began at the

Petawawa Forest Experiment Station in the 1940's (Van Vy'agner, 1965), and

these efforts eventually resulted in the forerunner of the Canadian Forest Fire

Danger Rating System (CFFDRS).

In an attempt to define an adequate fire policy for Canada the need existed

to quantify and define the value of forests based on their timber and other

values. Timber values were determined by the market value at the time, while

ttre total non-timber values were assumed to equal the highest timber value as

calculated from current market prices (Beall, 1949). The difficulty of valuating

non-timber values posed as difficult a task in 1949 as it does today as revealed in

the tone of BËail Og4g) footnote in the matter:

Among the authorities consulted, the few who ventured an opinion on the
point seemed to be in agreement that, in the average productive forest, the
combined values of stream flow protection, recreation, ild wildlife are at
least equal to, and may greatly exceed, the wood value. In Headley's
opinion, 'fire damage to tree growth, forage, and physical improvements
probably averages much less than other forms of damage which are
commonly called intangible

25



In the absence of any other reliable quantitative method 'burned area' quickly

became accepted as the best indicator of forest fire damage since it was the most

universal and reliable item reported on a fire by fire basis.

Since the 1920's, several policy eras have evolved in forest fïre

suppression. Early policies, developed by Show and Kotok (1930) in the late

1920's, established fixed goals based upon the maximum area which could be

burned over a full rotation period. These acceptable burn areas were defined by

foresters as being the maximum average annual rate of fire damage compatible

with sound forestry management. Burned area objectives were calculated for all

tree species and forestry zones in Canada and the United States. On average the

Canadian methodology provided a slightly lower acceptable burned area than the

American method. These values ranged from .017o-2.57o of the forest cover

type depending on tree species and forestry zone (Beall, f949; Show and Kotok,

1930). Protection levels focused on keeping burned areas below this maximum

goal to ensure successful rotation and harvest.

A secondary standard which began to evolve at this time was that of

elapsed time objectives. These hour confrol standards as they became to be

known were developed to determine the maximum time that could elapse from a

fires ignition to its attack and subsequent control. These elapsed time standards

eventually led to the first work period objective in the United States which c¿rme

to be known'as the 10:00 a.m. policy.

The U.S. Forest Service adopted the 10:00 a.m. policy in 1935 (see

Appendix C for full text) with the goal of ensuring that fire control agencies

possessed the manpower and equipment to control every fire within the first

work period (Loveridge, 1944). This goal to obtain control by 10:00 a.m. the

following morning was based on the premise that:
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1) small fires are always cheaper to conffol then large fires,

2) large fires always cause greater damages than small ones.

The prevailing logic was that if both premises were maintained the result would

result in minimal costs and damages. The 10:00 a.m. policy was abandoned in

1918 as it assumed all fires were damaging, and it was not always cost effective

since it often promoted expensive manual night fighting over more efficient

daytime mechanized suppression. It was at this point that the focus of fire

suppression thus became a highly specialized equipment-oriented daylight

operation (Chandler et al., 1983).

At the present time the least cost plus loss policy is the center of American

and to a some extent Canadian fire policy. The policy attempts to achieve

efficiency and cost effectiveness by placing fire expenditures and response at the

optimum point where the costs to suppress plus the loss or damages are

minimized. The most desirable point on the total cost plus loss curve (Figure 5)

is shown as point P which corresponds with a damage level of point O and a fire

expenditure of point N. Any point to the right of the intersection of the total

cost and total damage line is inefficient since one is spending more to protect the

resource than what the resource is worth. While this approach is theoretically

sound from an economics viewpoint, the successful application of this theory

requires comprehensive knowledge and quantification of all values at risk.

Another approach to fire policy was the subjective one of adequate

control. The concept was originally put forth by Flint in 1928 and it is defined

as "the degree of protection which will render the forest property as safe on the

average from destruction by fire as are other forms of destructible property in

which moderately willing investors are willing to place funds".

27



Line AB represents a range of complete f¡re control costs necessary for
d¡fferent degrees of f¡re control intensitv on an assumed unit.

Line XY repreænts damage which would decrease as a res¡¡lt of ¡ncreasing
cost and ¡ntens¡tv of fire control.

Line ST represents the sum of the values from the base line to AB and
from the base line to XY. Thus MN+lVlO = ST at P.

N marks the point of fire control cost which will result in P, the lowest
attainable total of all costs and damage.

FÍgure 5 : Least cost plus loss curve (from Brown and Davis 1973)
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Its important to note the social political nature of adequate control as it
implies a protection level which is defined by varying value sets (Brown and

Davis, 1913). Therefore the level of adequate protection will differ depending

on who will utilize or own the forest. The pulp mill may define adequate

protection of its timber berth quite differently from the person who canoes in its

süeams. For the most part however, the owners and taxpayers determine and

define an adequate level of control through the proxies of government and fire

budgets. The adequate control approach is unique in the fact that it utilizes risk

as an integrated element. A combination of adequate control and least cost plus

loss, is likely the most widespread and least understood approach used by fire

control agencies.

Over the past 60 years f,rre policy, means, and facilities have changed

greatly, resulting in a greater role for fire management agencies. For example

the focus of early fire suppression was on saving timber values associated with

the forestry resource, in settled areas this soon gave way to other human and

real property values while forestry values continued to justify fire suppression

in remote areas. At the present time the determination of intangible or non-

market values has provided a focus for economists and resource numagers and

may eventually lead the way for future policy changes. In addition to this other

aspects such as natural fire cycles, and artificial fuel loaded environments, are

only now being evaluated and linked to the "keep fire losses as small as possible"

policy.

2.6 Travel time and strategic planning

Travel time to arrive at a fire once it has been reported has long been

recognized as the most critical element of fire suppression. This belief is based
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upon the general principle that if you arrive at the fire while it is still small you

are able to control and extinguish the fire more quickly and with less effort than

if you were to have arrived at a later point in time (Brown and Davis, 1973).

This timelsize relationship is the basis upon which the earliest forest fire

response actions were developed

Based upon this premise initial attack preparedness systems have evolved

to ensure the majority of fires are actioned early on, before they attain a size

that prevents initial suppression efforts. This action should theoretically result

in lower suppression costs as large project fires are avoided, and large wood

volumes are saved

The goal of minimizing losses through quicker response led to the early

hour control standards and fire crew coverage models developed in the United

States during the early 1930's (Show and Kotok, 1930). Hour control can be

defined as the attack time needed to hold burned acreage to an acceptable

minimum. This attack time can be broken down into four distinct components:

l) discovery - time from start to discovery

2) report - time from discovery until an individual responsible to action

ttre fÏre is notified

3) dispatch/get-away - time it takes for suppression resources to get

ready and depart for the fire

4) travel time - time required to travel to the fire.

Early researchers found the need to define varying attack times depending

on the cover type (fuel), the character of the fire season, and the wind and

humidity and conditions on a given day (Show and Kotok, 1930). Fire

managers concenffated on designing initial attack systems capable of responding

to average worst case conditions. This resulted in varying attack times based on
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fire cause and fuel type (Show and Kotok, 1930). Experience had shown that

attack times based on human caused starts in a given fuel type would provide a

safety margin adequate for lightning fires, because human caused fires generally

had a faster rate of spread than lightning caused fires, as they usually burned in

human altered forest environments (Show and Kotok, 1930).

Human caused fires received the fastest response since the values at risk

were more identifiable, information regarding start time and location was good,

and road accessibility was generally better than remote lightning areas.

Longer response times was afforded lightning fires since access was

poorer, fires required 2-3 days before they reached a detectable size, and

lightning events often resulted in multiple fire starts in remote areas. The sites

of many early lightning fires were often only accessible by foot and pack

animals, and resulted in extensive logistical planning and expense to suppress.

The net result of all these factors was that a much lower priority was afforded

attack times for lightning fires as compared to human caused fires.

Show and Kotok (1930) found that the time from dispatch to arrival

generally remained constant regardless of the severity of the fire year and that if
suppression began within one hour of ignition, the probability of successfully

suppressing the fire was high. It was found that crews were more likely to

successfully suppress a fire that was less than 10 acres in size than one which

exceeded 10 acres in size. In cases when initial attack failed and fires were lost,

reasons were generally atfributed to ttre flammability and dryness of the fuels, a

bad fire day, or in some instances a bad fTre year (Show and Kotok, 1930).

The earliest quantifiable studies regarding initial attack coverage

methodology was done by Norcross and Grefe (1931) in the 1920's and

involved calculations to determine how large an area a fire fighter could cover
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while Eaveling over land at 2 mph, as compared to traveling along a fire path at

4 mph, as compared to traveling in an automobile along a narrow forestry road

at 20 mph. The strategic placement and application of ground resources and

equipment is graphically shown in Figure 6 (from Norcross and Grefe, 1931).

Similar travel time studies were conducted in Canada at the Petawawa

Forest Experiment Station during the 1940's. originally published

anonymously in 1948, and followed up by Van Wagner (1965) a comprehensive

favel time map and associated fuel type map was developed and integrated into

a fire control plan for the Petawawa Forest. The travel time map divided the

forest into time zones at 15 minute intervals, with a maximum travel time of
100 minutes.

The limits of penetration by foot and by boat were then plotted at
strategic points for the various time limits, allowing speeds of 2
miles/trour for foot travel and 10 miles/hour for water travel (after a 10
minute delay for launching). Allowance was made for natural obstacles
such as sw¿rmps and steep hills (Van Wagner, 1965).

Many of these early time distance relationships form the basis for the linear

programming parameters found in the sophisticated fire planning computer

applications of today. with regards to elapsed time from detection to

suppression, Norcross and Grefe (1931) indicated that detection or discovery

time should be kept to a minimum, report time was dependent upon

communications systems, getaway time was dependent on the efficiency of ttre

personnel, and that travel time was dependent on the speed of the vehicle, its

start location and associated road network. They concluded that every minute

reduced in discovery, report, and getaway was far more valuable when moved

to the travel time component. The application of these early studies had a direct

result in the development of the fire road and trail systems across the United
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States, and likely affected fire trail development in Canada as well (Brown and

Davis, lg73). These studies also served as the basis for the earliest attack time

formulas based on distance and travel time. As time progressed, road

development based on multiple use rather than exclusive fïre use occurred. This

led to better roads, higher standards and even faster response times in areas

where fire interests overlapped other uses. (Brown and Davis, 1973).

As initial attack planning developed through the 1950's and 1960's three

general approaches were used to reduce the time needed to a¡rive at a fire

o Sfategically place initial attack crews to reduce their ftavel time to
the fire.

o Increase travel time through the use of a faster vehicle.

o Increase speed and access through improved Eansportation
networks on the ground.

These three approaches continued through the 1960's until increased

aircraft usage and availability changed the transportation requirements and the

need for improved ground transportation was diminished.

In areas with no road networks initial attack strategies depended upon

aircraft and boat transportation as a means of reaching the fire site. The cargo,

fuel, speed, and weather limitations of early aircraft limited the amount of

equipment and men which could simultaneously be placed on a fire. Over time,

faster more dependable float planes evolved to further enhanced the ability to

place initial attack forces at remote fTres from the air.

Despite these advances, attacking a remote wilderness fire using fixed

wing aircraft still depended on water and shore access. The development of the

specialized waterbomber was the beginning of a varied resource mix approach
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to fighting forest fires from the air. With its beginnings as early horizontal

dump tanks, water fTlled bags above the floats, the fillable float, the Canso flying

boat, and finally to the production of the specialized Canadair CL-215, the

waterbomber changed the strategy with which fires were fought.

2.7 Helicopters and initial attack

Helicopter usage for initial attack is a standa¡d in forest fÏre suppression

in Canada's boreal forests today. Helicopters have a large advantage over fixed

wing aircraft as they can usually land adjacent to a fire's location, or rappel

suppression crews to the fire. This ability to have immediate access to ttre fire

site lowers the time required since crews generally do not have to hike long

distances into a fire. It is however important to note the limitations of the

helícopter as compared to fixed wing waterbomber aircraft due to slower speeds

and reduced payloads and ranges. These factors limit helicopter coverage to

specific strategical roles. While distance and payload limitations were greater in

the early days of rotary aircraft some key operational strategies regarding

helicopter usage on initial attack did evolve in the North America during the

early 1970's (Brown and Davis, 1973).

1) The reduced air speed can result in serious delays in actioning fires 50
to 100 miles away, but this delay is minor for fires 10 miles away.

2) The unit cost of moving men and equipment via helicopter is higher
than fixed wing

3) The handicap of slowness is overcome by a decentralized operation
which strategically places helicopters at locations where travel distance is
reduced.

This final point outlines the basic principle behind all initial attack preparedness

systems that utilize attack time objectives based on the resources placed at a
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given set of initial attack bases. The management of strategically placed

resources can be applied to all Eansportation modes as long as existing transport

corridors and limitations a¡e considered. This strategic approach to initial attack

planning is essential if a fire manager is to utilize his/her resources in a cost

effective manner.

Many of the early concepts involving initial attack coverage patterns have

remained applicable for the past 60 years. The circular coverage patterns

detailed by Norcross and Grefe (1931) involving a single fire fighter on foot

with no road access mirrors helicopter attack circles of today. Other elongated

coverage patterns along established road networks and trails share similarities

with coverage patterns found today when actioning fires by gtound

transportation. The concept of locating of fire bases at road or transport

intersections remains equally important and applicable today as it did in the

1930's.

The application of helicopters to modern day forest fire fighting in

Manitoba has undoubtedly had the greatest effect on initial attack capabilities in

the remote portions of the province. The helicopters ability to deploy men and

equipment through quick vertical take-off and landing has reduced initial attack

travel times when actioning fires within a 30 to 40 mile radius (Brown and

Davis, 1973). Beyond a 40 mile radius the increased airspeed of fixed wing

waterbombers outweighs their slower getaway time. The net result is a faster

waterbomber attack time for fires beyond a 60 mile radius. The mix of crews

and machinery for a given fire will vary according to the size, location, fuel,

and weather conditions associated with that particular day, as well as the

machinery and logistics at the fire managers disposal.

Manitoba currently utilizes five person crews transported via medium lift

36



helicopters. Five man crews would normally use one or two Mark Itr pumps to

deliver water to the fire site. Approximately 2500 feet of hose is aboard during

an initial attack response, and average pumping distances will vary from 1000 -

1200 feet (Mclarty, 1993). When utilizing a light lift helicopter a set-up crew

consisting of a Helitac officer plus 2 members is brought in on an initial ferry

with the remaining three crew member brought in via a second frip (Mclarty,

r993).

For fires near the initial attack base (i.e.within 5-10 minutes) the

helicopter is usually first on the scene followed by the birddog aircraft and

waterbombers as required. For fires beyond the 40-50 mile range, the birddog

will usually arrive first followed by the waterbombers and finally the initial

attack crew (Mclarty, 1993).

Logistics for ground crews will vary depending on whether the fire is

multiple agency response (ie. municipalities, L.G.D., local towns) or a first

response by Natural Resources. In the typical Natural Resources truck response,

a 314 ton tn¡ck is used to transport 4 or 5 fire fighters to the fire site. The

inclusion of a tank trailer and pump set up depends on location and water

availability.

2.8 Initial Attack Principles

Regardless of crew and equipment levels, ttre following universal

principles are applied by most fire management organizations (Chandler et al.,

1983).

l) The fire fighter travels via the shortest, quickest route compatible with
their mode of transportation.
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2) Upon arrival the fire fighter in charge will assess the situation and

decide upon a method of attack.

3) If direct attack is chosen work commences immediately at the most
vital point of the fire.

4) If additional help is required work commences on activities which will
be of greatest assistance to reinforcement crews once they arrive

5) Once the fire has been contained mop-up begins and continues until all
active fire activity is eliminated and no longer poses a th¡eat to
surrounding fuels.

These five points indicate the basic factors which must be considered

when analyzing the successfulness of a preparedness system. These factors are

speed, distance, attack strategy, action required, strength of attack, and the

longevity of the attack. Speed and distance are a function of equipment,

geography and positioning, while attack strategy, action, strength and longevity

are more related to crew production factors.

Quintilio et al (1990) have done considerable research on hand tool crew

production rates in the boreal forests of Alberta, however no similar sfudies

have been done with regards to pump and hose production rates in Manitoba.

At present, an initial attack effectiveness and productivity study in western

Canada is being conducted by Forestry Canada's Northwest Forest Research in

Edmonton, Alberta to determine what type of initial attack resources are

required to achieve containment under various fire behaviour conditions

(Hirsch, 1993). This study should provide some understanding of production

rates and efficiencies of initial attack crews throughout Canada's boreal forests.
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2.9 Initial Attack Strategies

There are three basic methods to attack and suppress a fîre;

1) direct attack along the burning edge,

2) parallel attack through fireline construction adjacent to the fires edge,

3) indirect attack through the establishment of conrol lines located
away from the fires edge (Chandler et al., 1983).

2.9.1 Direct attack

Direct attack involves action at the flame front utilizing water, chemicals,

or dirt to suppress the flames. It normally includes the establishment of a line

fuel break around the fire to facilitate mop-up operations. This method is

employed on small fires which can be controlled and mopped up by the crew

unit that was initially sent to it. It can also involve direct attack by CL-2L5

water bombers in combination with or without other suppression resources.

Most successful initial attacks in Manitoba are of this type. This method is the

most positive control method because it leaves a cold line behind it, and is the

method of choice when fire behaviour permits (Chandler et al., 1983). Direct

attack can also involve hot spotting, or direct suppression on the hottest points of

the fire with subsequent action on areas of open flame and control line

establishment between adjacent hot spots. The method is most effective when

water is used; as water is a more effective flame suppressant than dirt. The

successful application of this method results in shortened fire action times

coupled with smaller burned areas.

2.9.2 Parallel attack

Pa¡allel attack is used for intense fires, or on those fires which have an

inegular fire edge. This method involves constructing a control line parallel to

39



the f,tre line through either manual or mechanized methods. Since active

flame suppression is not done at the fire line, a wider line is usually needed. In

addition to this line maintenance is required in the form of burned off fuel

breaks. Regular patrols may be required to ensure the fire does not spread

beyond the parallel line into adjacent fuels. This method allows for fast line

consffuction through the use of heavy equipment such as caterpillars and

skidders, however it can result in dangerous situations caused by wind shifts.

This type of method is commonly used on medium sized fires through to larger-

sized fires in Manitoba depending on the nature of the fTre and the topography.

2.9.3 Indirect attack

Indirect attack methods are used when fire intensity is such that it is

unsafe to action the fire via any other method, or when values at risk do not

justify a large suppression expenditure. One method involves moving

suppression resources back from the fire to connected natural and manmade

barriers (i.e. roads, fuel breaks, rivers, etc.) inside which all potential fuel for

the fire is burned out (Chandler et al., 1983). This method requires expert

knowledge and experience with fire behaviour, and is dependent upon

temperature, wind, and fuel type conditions. While it is often the cheapest

alternative to suppress large fires, its appeal is offset by the large losses which

result in area burned out. This method of attack has been applied when

attempting to-contain large volatile grass fires in southern Manitoba, or in some

instances on large limited action fires in Manitoba's north. Another indirect

attack method is the strategy of backfiring which involves the burning of fuels

directly in front of the approaching fire head (Quintilio et al., 1985). This

procedure is achieved through the use of areal ignition devices usually attached

to a helicopter. The technique makes use of the srong indraft winds at ttre fires
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head which serve to draw in the flames from the backfired line and slow the

forward speed of the fire (Quintilio et al., 1985). The reduced forward speed

results in the standing of the smoke column to a vertical position, thus providing

increased visibility at the active fire head (Van Nest, 1993). This slowing down

of the fire head provides more time and visibility for other suppression

resources to fight the fire head. Backfiring is a strategy often utilized when fire

managers need to slow down large high intensity crown fires in anticipation of

more suppression resources or more favorable weather conditions in the

immediate future.

The choice of attack strategies most often depends upon the size at which

the fïre is detected. For the most part initial attack strategies in Manitoba focus

on a direct attack method when fires are still within a manageable size (i.e.<l

hectare), but larger fires may be initial attacked with the use of CL-ZL1 water

bombers. Once a fire is beyond the capability of a successful initial attack, other

strategies such as parallel, indirect, or a combination of the two may be utilized.

If the fïre is beyond all reasonable methods of control or if values at risk are

minimal a no action strategy may be adopted.

2.10 Alberta Presuppression Preparedness System

Alberta was the first western province to develop a formal preparedness

system in 1983 (Gray and Janz, 1985). This action was a direct result of the

record fire seasons from 1979 to 1983 which set new provincial records for

hectares burned, fire incidence, and suppression costs. The severity of fire

activity was attributed to the precipitation deficit which occurred over this

period coupled with fuel and geographic conditions. The need to repriorize the

objectives and methods of the Alberta Forest Service with regards to forest fire
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suppression was tantamount if the forest industry was to prosper in the future

(Gray and Janz, 1985).

The response to this need was the development of the presuppression

preparedness system as outlined by Gray and Janz (1985). The goals of the

Alberta system are;

o reduce the number of large campaign fires

. reduce overall direct suppression costs without making

presuppression costs beyond the point of diminishing retuns

o design a forest based response system responsive to climatic change

o be able to evaluate and audit the system on an ongoing basis

To achieve these goals Alberta embarked on a process to determine key

fre behaviour patterns based on weather cond.itions and forest fuel type. They

then determined acceptable initial attack response times based on values at risk

and man power and equipment levels needed to successfully suppress fïres given

the climatic and forest conditions. This was accomplished by ensuring that

adequate resources were placed at strategic locations based on the predicted fire

hazard prior to fire occuffence. Through this process the system would

minimize the risk of costly escaped fires by ensuring that no delays occur in

actioning the fire. To accomplish this task in a systematic fashion, Gray and

Janz (1985) stated:

Six levèls of preparedness are used based on the indexes that indicate fire
ignition potential and fire behaviour severity (Table 9). The same range
of FFMC and BUI values were used to develop initial attack times (get
away and travel time outlined in Table 10). As fire weather severity rises
the initial attack time decreases. Suppression resources are assigned to
each level indicating the minimum ¿rmount of each resource to be placed
on standby (man-up) under each level.
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The deployment procedure and operational logic is outlined by Gray and Janz
(1e85):

A series of attack centers has been defTned. Any base or area used to
stage resources becomes an attack center. They may be established
facilities, administration points, or a helispot in the forest where resources
can be staged on a daily basis. Attack centers are generally located on the
basis of best coverage of the area and are manned on the basis of
historical and predicted risk potential and priorities of values at risk. The
choice of attack centers to be manned on any given day depends on
preparedness level, forest priorities and attack times prescribed. The
concept is that as the fire danger level rises, the attack centers sphere of
influence shrinks so that the combined getaway time plus travel time
equals the total attack time objective. For example, a 15-minute attack
objective is made up of 3 minutes getaway and 12 minutes travel time. As
the sphere shrinks more centers are activated until a maximum level of
preparedness is attained. At this level it is possible to have a total forest
covered with resources that will never be more than 15 minutes attack
from from any fire start.

Table 9 : Preparedness levels and attack standards with attack times
from point of dispatch for the Alberta Preparedness
System (Gray and Janz, 1985)

level of
o reoa red nee e

f iret action
fi re

on FFMC BUt/D.C. R iek

levelVl 15 minutes 89+ 85/300 + risk not a factor

levelV 15 minutes 89+ 85+ risk not a faclor

levellV 15 minutes 89+ 61 -85 risk not a factor

levellV 15 minutes 86-88 61 -85 hiqh risk

levellll 30 minutes 86-88 61 -85 risk not a faclor

levellll 30 minutes less than 80 oreater than 85 risk not a fac'tor

levellll 30 minutes 89+ less than 61 risk not a factor

levelll 30 minutes 85-88 41 -60 hioh risk

levell 60 minutes less than 85 less than 41 risk not a fac{or
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Table 10 : Getaway and
Alberta (Gray

travel times by initial attack objective for
and Janz, 1985)

lnitial attack
obiective

Getaway Time Travel Time

15 minutes 3 minutes 12 minutes

30 minutes 5 minutes 25 minutes

60 minutes 10 minutes 50 minutes

The Alberta approach to alert response has undoubtedly worked for

Alberta as demonstrated by its low wildfire losses since the establishment of its

Preparedness System in 1983 (Table 6). The ability to accomplish this is made

possible by the high levels of program funding. This continued commitment to

manning up to prescribed equipment and manpower levels based on predicted

hazatd levels is unprecedented across the prairie provinces.

2.ll Manitoba Initial Attack Response System (IARS)

The goal of Manitoba's initial attack response system is to ensure that all

forest fires occurring within Manitoba's primary protection zoîe are given an

appropriate initial attack response according to their risk of fîre ignition,

potential fire behaviour and the resource or human values at risk (Manitoba

Initial Attack Response (IARS), 1990). Figure I reflects the forestry resource

values the initial attack system has been designed to protect. The preparedness

system is defined and directed at forestry values however initial attack is also

done to protect human and real property values .

This protection task is accomplished through the manning of

predetermined initial attack bases located throughout the provinces forested

area. Major bases are located at Bissett, Paint Lake, and Snow Lake. The
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staffing and equipment level of each base is dependent upon the current fire

haza¡ds in a given area as determined by local weather and forest conditions

(Manitoba Initial Attack Response System (IARS), 1991). These factors and

others determine the alert response level which in turn sets the attack time

objective for a given base on a given day. It is important to note that the IARS

is meant to provide a guided thought process that allows for a structural but

flexible approach to man-up. Both science (e.g. fire weather indices) and

personal knowledge are used to determine the required attack time. The

corresponding attack time objective varies accordingly depending on zone alert

level, and means of transportation available. For example attack bases located in

areas adjacent to adequate road networks may utilize truck transportation to

arrive at a fire, while those located in remote areas will likely depend upon

aircraft or boat ransportation to reach a fire. Expected attack times and ranges

for each transportation mode are provided in Table 4.

Table L1. : Travel time and distance objectives by initÍal attack type
for Manitoba

lnitial attack type 60 minutes 30 minutes 15 m¡nutes
Aircraft
coveraoe

100 miles
( 1 60 km.)

50
t80

miles
km.)

25
(40

miles
km.)

Ground
coveraqe

40
rc4

miles
km.)

20
ß2

miles
km.)

not applicable

When the system was originally implemented in 1990, three alert levels

with time objectives were defined (level I - 60 minutes, level 2 - 30 minutes,

level 3 - 15 minutes). After using the system in the 1990 season fire control

officers commented that the system tended to reach the highest alert level to

quickly, and that level one was too high a rating when no activity was occurring.

As a result, fire conrol officers began to utilize level 0 as an indication of low

45



fire activity midway through the 1990 season. Subsequently in 1991 a level four

was added as well as a formal level 0. The net result was a five level initial

attack response system.

It should also be noted that in its original form the system called for the

coverage scenario of the Alberta model by placing resources throughout the

province to achieve the 15 and 30 minute attack objectives. Due to the costs and

lack of forwa¡d attack bases at many locations the system was revised to provide

a theoretical coverage based on the minimum number of circles required to

cover the protection area (Figures 7 and 8). While this radeoff is less than

ideal from a strategic placement stand point, it accounts for the basic machinery

level required to cover the protection zone.

2.ll.l Determination of Alert Levels

Alert levels are determined through the application of the Fire Weather

Index system as defined in the Canadian Forest Fire Danger Rating System

(Canadian Forestry Service, 1987). All indices are calculated daily from the

1:00 p.m. actual weather readings for that day and the daily forecasts for the

next day. Key components utilized include the Fine Fuel Moisture Code

(FFMC), the Duff Moisture Code (DMC), and the Fire Weather Index (FWI).

The FFMC has been chosen as it is indicative of man caused fires associated with

early spring and late fall fine fuel and weather conditions. The DMC values

have been selected due to their association with lightning caused fires during the

summer period (Manitoba Initial Attack Response System, 1991), and the FWI

was chosen because of its relationship to fire intensity and suppression

effectiveness. The FFMC, FTVI, and DMC are applied into the Initial Attack

Response System through the use of a chart which plots one value against the

other to determine the actual alert level(Figure 9).
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note: resource placement is ranked from A to D with A having the highest priority and D the lowest

Figure 7 : Theoretical Air Attack coverage for Alert Levels f, II, UI, & IV in Manitoba
(Manitoba Initial Attack Response System 1991)
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Figure I : Theoretical Ground Attack coverage for Alert Levels I, II in Manitoba
(Manitoba Initial Attack Response System 1991)
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Figure 9 : Alert Levels as determined by calculated fire weather
indices for the Manitoba Initial Attack Response System
(Manitoba Initial Attack Response System , lggl)
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The calculated alert level is then used as a starting point for the fire

manager, from which he/she can adjust the alert level in either direction based

on local knowledge and fire experience in a given area. This adjusted alert level

is then used to set manpower and equipment requirements through the

provincial duty officer. The level of resources obtained via the provincial duty

officer is then based on the availability and equipment needs of the province as a

whole. This balancing of risk at the provincial level is a key component of the

system as human resources and machinery will be removed from a lower risk

area and placed in a higher risk area in accordance with the hazard levels and

values at risk. This balancing of risk is the fundamental difference between the

Alberta preparedness system which mans-up to predetermined levels regardless

of what may actually be required elsewhere and the Manitoba system which aims

to optimize the usage and placement of the limited resources available by

moving resources from lower risk areas to higher risk areas.
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Chapter 3

Methods

3.1. Wildfire report data

This analysis utilized wildfire report data from 1990, 1991, and 1992to

compare actual initial attack response times and fire sizes with required initial

attack response times and fire sizes. The wildfire report data was entered by

Natural Resources staff during these fire seasons and was compiled into

standardized data fields. Since 1991, the wildfire data was based on a micro

computer system in the Fox Pro database format. Prior to this wildfire data was

on a Manitoba Data Services mainframe system operated by Forestry Branch.

For the purposes of ttris study all data was translated into the Microsoft Excel

spreadsheet/database package and analyzed on a Macintosh SE-30 computer.

The wild fire report contained 91 data fields (Appendix D). Since the

study was only concerned with the initial attack aspect of the wildfire report

only those data fields pertinent to the analysis were reviewed and considered.

3.2 Data fields to be utilized

This comparison involved sorting the data and comparing the frequency

distribution and averages at each alert level for all actioned fires for the

following fields,

o region

o priority zone
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o adjusted alert levels at detection

. time of detection and suppression

o size at detection arrival and extinguishment

o distance to fire

o initial attack base

o initial attack type (i.e. ground, air, loaded patrol, and water)

. number of fire fighters

All averaging and weighting was done in accordance with standard

statistical methods as outlined in Huntsberg and Billingsley (1981). The distance

distribution for all actioned fires was also reviewed to determine if the

assumption of uniform initial attack circles based on current getaway and travel

times was accurate. The effect of initial attack ftavel times on fîre size at

arrival was reviewed and documented. It should be noted that most comparisons

involving initial attack time parameters have been limited to fires which were

actioned on their detection date. This same day fires criteria has been employed

in most instances involving time parameters to ensure that valid comparisons are

made. It should also be noted that the following abbreviations have been

employed through out: detection to dispatch (deldis), dispatch to suppression

(dis/supp), and detection to suppression (delsupp).

3.3 IFMIS size prediction data

The IFMIS system was utilized to obtain predicted growth sizes for all

l99l and 1992 fires, for the time period from detection to arrival of

suppression crews and equipment. The comparison of IFMIS fire prediction

data and wildfÏre report data was accomplished by the following methodology.
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The IFMIS fuels database was verified by imputing the location of every

fire as indicated on each fîre report. The program then accessed the fuels

database and displayed the fuel type of the cell in which the fîre was located.

This database fuel was then compared to the fuel type indicated on the fire

report.

The fire growth predictions of the IFMIS program was analyzedby

inputing the location, detection date, detection time, detection size, and correct

fuel type into the Detection Assessment Module of the IFMIS program. The

module then accessed historical weather data for the fire day and tabulated fire

growth predictions with FWI indices, rate of spread (ROS), head fire intensity,

predicted area and perimeter sizes at 15 minute intervals. All these calculations

are internal to the IFMIS Fire Behaviour Prediction System (FBP) program and

their formulas and assumptions were accepted as correct. It is important to note

that the default set-up also affected the calculations. The set-ups used in this

study were consistent and were as follows;

Fuels Cell type - .050 latitude X .100 longitude (this is the best resolurion of
the Manitoba database)

smoke Report 
. ffiiîJiäL¿:å3l, minures, seconds)

Influence range weather station - 200 km

Contour resolution - 100 km

Attack time objective size - l.2ha

Discovery size - .1 ha

Grass fuel weight - 3.0 t/tra
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Run mode - real time

Local time - daylight savings time

FBP effects - (on) acceleration
- (on) BUI effect
- (on) green-up.

These selections were chosen to provide the best general treatment of all

fires. Since specific date information regarding green-up time have not been

incorporated the comparison may be weak in some spring fire season fuel types.

It should be noted ttrat only those fires which represented a forest fuel

type were included in the fuels test comparison, and that only those fires that

have forest fuels, weather data, and were actioned on their detection day were

compared in the IFMIS projection. Non-forest fuel fires were removed from

both comparisons.

The 15, 30, 45,and 60 minute IFMIS predictions then had their slopes

calculated from the detection size by the following method;

S15 = predicted size - detection size = halmin
15 minutes

S30 = predicted size 30 - detection size = halmin
30 minutes

S45 = predicted size 45 - detection size = ha/min
45 minutes

560 = predicted size 60 - detection size = ha/min.
60 minutes

Once the four slopes were determined they were averaged to provide a general

ha/min slope.

general ha/min = S15 ha/min + S30 ha/min + S45 ha/min + 560 ha/min
4
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This general average slope was less than ideal but was chosen because the

calculation and interpolation of slopes between slopes for a specific minute

would have been time consuming and would have required each fire time to be

manually calculated on an individual basis. The general slope method allowed

computerizatson and quick calculation for the assessment of trends.

Once a general ha/min was determined, it was used to calculate a

predicted size for a given time using the following formula:

predicted size at f = detected size + (general ha/min X t),

where t = the time from detection to suppression arrival

The predicted size for the time spanning detection to suppression arrival was

used for the comparison.

Actual sizes as documented on the fire report were compared to predicted

sizes determined by the preceding methods. These cross comparisons took into

account fuel types, spread rates, and fÏre types as provided by the wildfïre

database. This breakdown revealed the types of fuels and fire conditions where

the prediction data was strongest, and those areas where predictions were weak.

3.4 Daily Briefing Agendas, Planning Reports, and Helitac
Operations Reports

All daily Briefing Agendas, Provincial Operating Plans, Daily Planning

sheets, and Resource Request sheets were reviewed for each day of the 1990,

1991, and 1992 fire seasons (Appendix E). Attention was focused only on

equipment and crew requests from the regions and subsequent resource

deployment. Quantification of results was a simple indication of whether
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resources were refused or provided by headquarters. Specific reasons for

refusal were not quantified due to the unique nature of most fire day situations.

Attempts to correlate resource requests to fîre times and sizes were done as the

data permited, and were of a general nature.

Year-end regional helitac operation reports were also reviewed to gain

qualitative input on the type of fire season a particular area experienced. This

was used to better understand local anomalies or trends which may not have

been apparent in the wildfire database. These reports also served to place the

entire fire season within the context of particular weather, manpower, and

operational concerns which existed in particular areas during the fire season.

Time and size logs presented in these reports were compared by fire number to

the wildfire report database as an error checking mechanism.

A glossary of selected Canadian forest fire terms has been provided in

Appendix F to provide clarification of the technical forest fire terms found

throughout the practicum.

56



Chapter 4

Results and Discussion

4.1 Forest priority zone analysis

Wildfire report data for 1990, 1991, and 1992 indicated that average

response times were significantly longer ttran the time objectives stated by the

operational guideline. Average response times by priority zone shown in Table

l2 indicate that average response times from detection to suppression are tairly

consistent at 54 minutes. The corresponding initial attack distances range from

30 km to 47 km, with average distances around 33 kilometers. General trends in

Table 12 show marginally lower response time and distances in the red zone as

compared to the other zones. Since averaging often obscures internal trends,

further analysis through the use of frequency distributions was performed.

Breaking response times down into 15 minute intervals reveals patterns

for initial attack responses for the past three years. The response time

distribution shown in Table 13 represents fires which received action on the

s¿tme day they were detected. Unless otherwise stated all comparisons have

been limited to this criteria.

Table 13 shows that in 1990 and 1991 response time (all zones) were

generally similar with approximately 20Vo of the fires being actioned within 15

minutes, 457o of the fires being actioned in 30 minutes, and 76Vo of the fires

receiving action within one hour of detection. In 1992, a decrease in response
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Table 12 : Initial attack times and distances by zone and year for all same day actioned fires
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time efficiency is seen with only 1,0Vo of the fires receiving 15 minute action,

and only 67Vo of the fires being actioned within the hour.

Possible reasons for the downward trend may be the nature of the fire

season, and the initial attack distance. Because the 1992 fire season had less than

half the number of red zone fires than 1990 and 1991, the larger fires in lower

priority areas skew the 1992 time interval totals.

A review of Tables 14, 15, and 16 shows 1990 red zone fires at 343, l99l
red zone fires at 321 and 1992 red zone fires at 120. As a result the 1992 totals

represent a larger portion of low priority fires than high priority fires. The net

result is less efficient times with larger sizes and distances than previous years.

Red zone response times (Tables 14,15, and 16) show that 1991 had the

best 15 and 30 minute times, followed by 1990 with slightly lower values, and

1992 with significantly lower values. T};re 1992 red zone fTgures indicate an

extremely poor response time at the 15 minute interval even ttrough initial attack

distances are generally lower than previous years. Overall trends indicate that

1992 response times are between 5-I0Vo lower than the normal levels established

in the previous two years.

A review of the remaining zones show 1990 and 1991 to have similar

trends and 1992 to generally be less efficient. One anomaly in all three years is

the lack of priority provided to 15 minute attacks in the orange zone, with an

overwhelming response in the 45 to 60 minute time interval. A likely

explanation for this may be improper response placement to facilitate 15 minute

attack in this zone. Further analysis of original fire reports and regional

comments would be required to determine the reasons.

General time and distance trends are shown for all zones and regions with

shorter times over shorter distances and longer times for longer distances. This
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Table 14: l99O detectlon to suppresslon response time distribution by zone with corresponding sizes and distances
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Table 15 z l99l detectlon to suppresslon nesponse time dlstributlon by mne wlth corrcsponding sizes and dlstances

r
ë
IÊ
È

I

RED

O)
lu

0:.l5

E
-ta
.E

IoI
€
Ê
d*t

0:30

-¡
a

.Èa

E¡
a

0ô

0:¿15

2t.8f

81

1:@

g
!a
¡
I

ORANGE

53.01t

51

l:15

t.3

æ.8'l

g2

1:30

t.9

1.5

7t.8t6

-Ê
ìa
.E
Ga¡
q
2

l2

1:¡f5

tÈ!
Ê-o*!

1.7

t9.8

3,7

83.6tÉ

t3

2:00

21.5

21.4

2.2

-a
a
.da
a
.€
.c
6

I

87.5%

2:15

25.5

38.1

1.5

31ti

E¡
E

_ti

Q

I

ú.s*

YELLOW

12

2:30

â.2

41.1

2.5

n.l%

6

0.3

9'1.6.Á

2:,45

2

27.2

0.1

6S.8

48.9i6

ovsr 3:00

6

n,2'L

0.8

0.5

7

51.8

0.4

1.2

85.8'i6

-3g
.ta
.E
ÉI
E

5

37.5

!È
E
d{

9a.tx

n.0

,10.0

t.:

þt¡b

2

0.ô

,O.0

7,1

81.í¡t5

16.9

88.9

95.f}tl

38.5

16

E

-Èa-E
Æo

49.5

2.6

1

.7

fm.0T

17.9

t2t

1.4

38.3

9.5!5

0.2

33.5

10

1.8

Ë

EÊ

€o
È

.ili:r::

GREEN

36.3

2.1

33.3r

0.2

53.6

1.5

I

0.6

1

ô6.2

s2.at(

t3

58.5

tf

5.6

3.1

u.1*

1.2

2

78.6i.Á

-3
.!a
c
.9
Er
Ð

31.0

2

È-
Eg
o
>a

6.1

.Ë

1.1

g).6r

31.0

4.6

1.0

æ.3r

32.1

2

18.6

36.8

6.2

3

100.0

50.0

E
a
.!,
a

:e
.E
Ð

l0

88.19É

æ.8

tm.0T

52.5

1.9

32

10.t'6

40.0

50.0

19

-E
E

.¡to
2

c!.5t6

35.0

WHITE

5.4

.5

1 10.(

{.2't

21

15.0

s.1

&1.5

2.5

3.0

5ít.1tÉ

21.1

t30.0

l0

2.1

3.7

9.916

2.5

7.0

62.S!É

G

Ê
.e
Ë
Ò

ã
o

5ô.0

1l

45.0

::::l:,:l:l:l:i:l

.F

E
Êã

*

3.8

95.21t

t
.È

2.8

19.3

60.0

0.8

7+gx

{1.6

I

0.¡l

1.6

t8.8

2

-E
a
.H

=lec
E

0.1

1.0

2

8¿.39r

4

fm.0*

0.ô

27.0

0.8

12

ALL ZONES

16.71t

t2.0

0.2

2

d

Eè
.Et
o

86.5!r

3

0.5

t3.3

40.7

í8.3j6

51.0

1.5

3

8Ð.616

0.1

2

39.8

13.9

0.8

58.396

2.1

6¡

2

91

2.6

0.1

2

2,4

43.0

.¡)a

44.3

75.0lú

€E

e
.eta
ã
q

80_0

8.1

El!
E
t

{

s.896

ö

0.0

1.3

3.1

2

0.1

64.0

6.0

t2.0

0.1

95.89É

2.6

6.5

-Ê
a

.H

¡
¡EÊ
o
È

4

:::::::l
':::':':':':'I

2,6

1trt

21.3

0.t

1m.0r

0.1

17.3

s6

æ.5'6

0.7

lZJ

3.3

E

EÊ

.i!
o

3.0

1

6t.5

t{.9!t

69.0

8.9

n

0.8

83.396

1.4

t

63.2t Á

33

66.5

14.7

61

91

2.0

17

1000

.7X

7s.r¿

30

63

55.3

4.7

8.0

20.0

1000

0.6

8r.í,96

23

æ.8

r6.4

25.2

8.8

1

20.0

3.0

85.9tú

6

1{X1.09{

18.9

1.2

35.0

12

32.0

87.196

t6

t5.1

6.7

41.7

4.0

ct.:m

7

27.0

15.9

19.6

8{.5

12.0

$.nÉ

l2

æ.2

66.1

45.3

85.8

173.(

91.09t

4

68.9

0.5

s9.3

3{.1

91.89r

26

9.8

15.6

42.9

100.0i1

5{F

0.4

n.4

9.9

17.2

0.5

49.8

ô2.5

21.3

7.9

45.6

11.1 33.2



Table 16: 1992 detection to suppression response time distribution by zone with corresponding sizes and distances
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relationshipis graphically shown for 1990, 1991, and 1992 rorals in Figure 10.

There appearc to be a predictable trend until the 60 km/l:45 time interval is

reached, after which time the pattern changes.

4.2 Alert level analysis

Alert level data for the 1990, 1991 and 1 992 fire seasons were analysed

by zone and adjusted alert level at detection. Because 1990 alert level data was

not part of the wildfire report, it was derived by fînding the alert level at the

base ttrat actioned the fire from the daily situation reports. The data was also

left in the 4 alert level system with a maximum alert level of 3 rather than being

prorated to the level 4 maximum system used in 1991 and 1992. Tables 17,18

and 19 show average time and distances when alert levels are cross-referenced

by priority zone.

4.2.1 1990 alert response overview

The 1990 comparison by zone and alert level (Table l7) shows a logical

progression with longer response times at low alerts and shorter response times

at high alerts. It also shows the best response times were achieved in the red and

yellow zones. The shortest attack distances are also found to occur in the red

and green zones which is in keeping with high priority resources and

community protection. It should be noted that the orange zone has a noticeably

poor response time which is more comparable to white zone fires, than to red

zone fires. Possible reasons for this orange zone anomaly may be due to the

small sample size or to resource positioning factors.

4.2.2 l99l alert response overview

The 1991 fire season (Table 18) reflects a ranked response system as

detection to suppression times generally decrease as higher alert levels are
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Tablc l7: l99O initial attack tir¡æs and distancæ b_y zone and alert level for all sarm day actioned frr¡es

Table lE: l99l initial atfack tinæs and dlstances by zone and ¡lert bvcl for all sarre day actioned 6res

Table 19: 1992 initial ¡ttack ti¡x aad dlstances by zone and alert þvel for all sarm day actioaed ñ'rcs
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reached. Once again averaging obscures the finer patterns as time differences

between the alert levels appear longer than would be expected. One important

aberration which even averaging shows is the expected reduction in times from

level 0 to level 3, with an unexpected upturn in times and distances at level 4.

This anomaly will be investigated further when frequency distibutions are

discussed. Similar decreasing fends are found in all zone totals with the upturn

at level 4. It is worth noting that while orange and yellow zones appear to show

a proper level 4 progression their applicability to the overall analysis is

marginal due to their small sample size. Corresponding distance relationships

only partially reflect what one would expect.

4.2.3 1992 alert response overview

The 1992 alertresponse comparison by priority zoneindicates the

opposite results one would expect with red zone response times increasing with

increased alert levels rather than decreasing (Table 19). When all zones are

considered, similar trends to 1991 a¡e found with largest times at the lowest

level, decreasing to a minimum at level 3 and increasing again at level 4. It is
important to note that the two fire seasons were very different in nature with

1991 having more 3 and 4 level days than rhe 1992 fîre season. A comparison

of alert level days for each season by fire occurrence is found in Table 20.
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Table 20: Percentage of alert level days by year for same day
actioned fires

1990 Vo t99r 7o 1992 Vo

Level 0 96 2t r26 25 43 19

1 109 23 119 24 99 43

2 t70 37 126 25 63 28

3 90 19 80 t6 t7 7

4 nla nla 52 10 7 3

Total 465 100 503 100 229 100

Results show the 1992 season to have had very few fire stafts at level 4

days as compared to the 1991 season. It is important to note that any

relationship of fire starts on high level and low level days is dependent upon the

total number of high and low days which occurred in the season. In general

high level days are the exception, with most days having low to moderate alert

levels.

A breakdown of averaged alert level days for the past three seasons is

provided in Table 21. It should be noted that these values are derived on an

annual basis by the fire intelligence officer via a manual tabulation of key

weather sites in each region. V/hile they do not represent an integrated and

weighted tabulation by district and alert level day, they do provide an overall

general indication of the relative number of alert level days for the entire

season.
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NE NW SE EA TL WE WS AVG Vo

0lr 72 55 7l 62 67 82 69 69 55

II 47 58 37 51 47 38 40 46 38

III 3 9 t4 9 I 2 13 9 7

Table 21 : Seasonal alert levels days by region

1990

The reduced number of level 3 and 4 days in the 1992 season partially

accounts for the high averages which result from the small sample size. A

review of the four fres in question revealed that one was a boat accessed fire

with a response time of over two hours, thereby skewing th,e l992data set to

show a higher average size.

t99l
NE N\ry SE EA IL WE WS AVG Vo

0tr 74 72 93 44 72 84 66 72 59

II 40 36 t6 45 36 28 29 33 27

III 7 l0 10 24 I 10 17 t2 10

IV I 4 3 9 6 0 10 5 4

1992

NE N\ry \ryE CE EA AVG 7o

0ll 81 98 lt2 104 99 99 81

II 32 2l 10 14 t9 19 16

III I 3 0 4 4 4 3

IV 1 0 0 0 0 0 0

69



4.3 Detailed frequency analysis

4.3.L Attack times

A detailed frequency analysis at 15 minute intervals was conducted to

reveal internal rends not found by averaging. The results as displayed in

Tables 22,23 and24 indicate that the best 15 minute response times (all zones)

occurred in 1991, with response time percentages better than 1990 at the 15

minute interval and better than the 1992 season at all intervals. The 1990 data

in Table 22 shows progressive improvements as alert levels increase with the 15

minute time improving from I5.9Vo to 18.4Vo, dipping to l4.3Vo, and 25.IVo as

one goes from levels 0 to 3. The 1991 data also displays consistent results

regarding increasing alert levels. For example, a 15 minute response at level 0

is achieved 76.l%o of the time, improving to l8.5Vo at level 1, dipping slightly to

l2.7Vo at level 2, and then increasing to 37.57o at level 3, and falling short to

26.9Vo at level 4. Similar trends for all 15 minute intervals up to the one hour

mark show an increasing efficiency to level 3, and a decreased efficiency at level

4. This trend is a finer resolution of the general trend found when only

averages were considered in Tables 17, 18 and 19.

Ttre 1992 data show a similar trend, but efficiency was lower and begins

to fall off at alert level 3 rather than level 4. For example, the 15 minute

response interval remains constant near the 97o markfrom levels 0 to 2, peaking

at 17.67o and falling off to l4.3%o at level 4. The 30, 45, and 60 minute

intervals show a peak at level 2 and a falling off at subsequent levels. It should

be noted that the data set at levels 3 and 4 are small, however, one must question

why these times are so poor considering only a few fires started at these levels,
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Table2?: 1990 detection to suppression response time distribution by alert level with corresponding sizes and distances
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Table 2lz l99l detecüon to suppresslon response ttme dlstributlon by alert level with correspondlng siz¿s and dlstanc¡s
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Table 24: 1992 detection to suppression response time distribution by alert level with corresponding sizes and distances
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in that season. While it is difficult to speculate on this point, the response

system may have been affected by the complacency of a slow fire year (as

indicated by candid remarks of building arks, and swimming, on daily resource

request sheets), location of resources on high level days, or the Eansport mode

used to reach the fires.

In order to properly assess response times against stated objecúves,

frequency distibutions must be further broken down by priority zone. This has

been done at 15 minute frequency intervals for all three fire seasons for the time

spanning detection to suppression and the details can be found in Appendix G.

For the pupose of comparison and evaluation, a 3 year weighted average of each

zone and alert level has been compiled and is displayed in Table 25. Results

show red zone efficiency peaks at777o at level 1 and steady decreases to a33Vo

efficiency at level 4. The orange zone show the lowest efficiency across all alert

levels, a trend which is in keeping with earlier results. Yellow and green zones

show better efficiencies than red and orange zones at levels 3 and 4 but one must

remember the criteria is 30 minutes as compared to 15 minutes.

Average attack distances do not appear to logically correlate with red

zone alert levels in any of the three fire seasons. For example, the shortest

attack distance totals are found at the lower alert level in 1990 and 1991

increasing to larger attack distances at the higher level (Appendix G tables Gl,

G6). In 1991 and 1992, there appears to be a bulge in the attack distance

between the level 2 and level 3 ranges (Appendix G tables G6, Gl1). The

extreme distances in the lggzlevel 4 range appear to be out of character with

the way the system was designed and likely is created by the small data set rather

than indicating a major misplacement of suppression resources.

Detected and initial size averages appear to be constant over both fire
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seasons with a trend which finds total 1991, and 1992 detection sizes decreasing

as level 3 is approached and rebounding upward slightly at level 4 (Appendix G

tables G1,G2.G3). In the 1990 season the detection sizes improve until level 2

then upturn at level 3. This trend appears to parallel the Vo time interval trend

between levels 3 and 4 that was discussed earlier. It should be noted that the

1992 fire season displays better detection and suppression size data than the 1991

season, despite the fact that the response times were poorer.

4.3.2 Detection analysis

Frequency distributions by detection size were done for all fires

occurring in 1990, 199L, and 1992. The results as shown in Appendix H, have

been broken down to show the number of frres, cumulative Vo by detection

method, and forest priority zone.

Using the .5 hectare objective stated in Fire Program Policy PO 15102, a

percentage efficiency rating by zone was constructed and is shown in Table 26.

The data shows that the red zone meets the objecuve 68Vo of the time based on a

three year weighted average. When looking at individual years, a slight

decreasing red zone trend from 707o to 68Vo to 62Vo is found in successive

years. The data also shows that the red zone attains the best efficiency with

regards to meeúng the objective and the white zone the least.

Comparative data for the fÏrst hour from detection have been extracted

from Appendix H and graphically displayed in Figures 11 through 15. Figure

I l, for the red priority zone, shows that overall efficiency in the red zone is

approximately 25Vo at 15 minutes, 507o at 30 minutes, 70Vo at 45 minutes, and

approximately 80Vo at 60 minutes. It also shows that the 1990 and 1991 seasons

generally had better response times than the Igg2 season. Based on Figure 11,
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Table 26 : Percentage of time the .5 hectare detection size objective was met by priority zone

1990

\¡

1991

RED

1992

7Oo/o

3 year wt. average

ORANGE

680/"

62Y"

4OYo

43%

YELLOW

68o/"

45%

43o/"

40"/"

æEEN

43o/"

460/"

42%

57%

WHITE

43"/"

47o/"

32%

ALL ZONES

35%

51%

22o/"

60%

60%

32%

52%

59%



@

Figure l.1 : Percentage breakdown of actioned RED ZONE fires receiving
suppression within one hour of detection, 1990, lgglr lgg2
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Figure 12 : Percentage breakdorryn of actioned ORANGE ZONE fires receiving
suppression within one hour of detection, 1990, l99lr 1992
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Figure 1,3 : Percentage breakdown of
suppression within one hour

actioned YELLOW ZONE
of detection, 1990, 1991,

fires receiving
t992
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Figure 14 : Percentage breakdown of actioned GREEN ZONE fires receiving
suppression within one hour of detection, lggor lggl,lgg2
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Figure 15 : Percentage breakdown of actioned WHITE ZONE fires receiving
suppression within one hour of detection, 1990r l99lr 1992



the 1991 season produced the best red zone response times with efficiencies of

27Vo at 15 minute s, 53% at 30 minutes, 70Vo at45 minutes and 80Vo at 60

minutes.

Figure 12 displays orange zone data which once again show a significant

drop in efficiency from the red zone data displayed in Figure 11. A comparison

between 1990, 1,991,, and 1992 figures shows small increases or no change in

efficiencies in the last two seasons for actioned fires in this zone.

Yellow zone data in Figure 13 displays response efficiencies that exceed

the orange zone and challenged red zone figures in the 1990 season. However, a

general decline in yellow zone response efficiency can be seen over the past two

fire seasons at the 45 and 60 minute intervals.

Green zone response times in Figure 14 show a declining trend at the 15

and 45 minute intervals with slight increases in the 30 and 60 minute time

frames. White zone data in figure 15 was sporadic due to the limited number of

fires which were actioned in the white zone, however the 1991 season shows the

best results for those fires which received action in this zone.

Table 27 shows efficiencies in meeting detection size objectives by the

method of detection. A ranking from most efficient to least efficient is as

follows: railway, contract aircraft, loaded patrol, public coop, tower,

designated air patrol, ground patrol, aircraft coop, and 1-800 line. In addition,

general trends appear to show a decreasing trend in efficiency for most methods

since 1990. These decreasing trends may indicate a decrease in performance, or

a relationship to a slow wet fire year. However it is clear that based on the past

three years, the .5 hectare detection size objective is only attained about 597o of

the time.

Table 28 isolates all same day actioned fires by detection method and time
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Table 27 z Percentage of time the .5 hectare detection size objective was met by detection method
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Table 28 : Time, size, and distance breakdown by deæction method for all same day actioned fires 1990, lggl,lgg2
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and provides for a more detailed analysis. The detection to dispatch times have
increased for most methods over the past 3 years, going from 24 minutes in
L990, to 27 minutes in 1991, to 33 minutes in 1992. Noticable differences can

be found in tower detection going from 10, to 21, to 18 minutes since 1990. and
for public cooperation from 29, to 36, to 39 minutes over the same period. It is
also important to note that loaded patrols show a detection to dipatch interval
which should theoreticalty be zero due to the 'detect the fires as you find them'

nature of loaded patrols. This observation unveils a logic effor in the way the
fire report collects data pertaining to loaded helicopter patrols. The data shows

that under the loaded patrol detection to dispatch field, dispatch must always

occur before detection. In addition to this inconsistency, is the fact that loaded

parols which detect and action more than one fire in the course of one patrol,
create a time log, and a distance from where dilemma. A more comprehensive

reporting structure and format, which takes into account the hop about time and

distance nature of loaded patrols, is required if better understanding and

evaluation of this detection method is required. In addition to this, no

documentation exists for time and efforts expended on loaded parols and no

fires were detected. Appendix Tables H4 and H6 hint at poor documentation

with regards to TIP line reported fires, since TIP operator logs document 35

calls in 1990,123 calls in 1991, and 37 calls in 1992. Fire report data only
show 1 and 4 calls in 1991 and 1992 and it is suspected that those calls have been

incorrectly coded as public cooperation on the fire report.

4.3.3 Distance analysis

Initial attack distances from the responding attack base were broken down

by alert level at 10 km intervals. In 1990 (Table 29) fÏres within l0 km of the

attack showed proper trends with dispatch to suppression times decreasing from
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Table 29 : Frequency distribution of initial attack times and sizes by distance and atert tevel 1990
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Figure 16: Distance/time relationships for the periods detection to dispatch,
dispatch to suppression, and detection to suppression for all same day
actioned fires in 1990



18, to 1.'1, to 22, to 12 minutes as the alert level rose from 0 to level 3. At the

20 km distance, attack times once again demonsEated decreasing times as higher

alert levels were reached. After ttre 30 km attack distance dispatch to

suppression, times appear to stabilize across all levels remaining fairly constant

until the 80 km distance is reached (Figure 16).

It is worth noting that detection to dispatch times generally equate

dispatch to suppression times until approximately the 40 km distance after which

time it becomes the lesser of the two time components. The detection to

dispatch period also appears to be more variable than the dispatch to suppression

with the final detection to suppression curve mirroring the detection to dispatch

curve. In 1990, the average detection to dispatch time component only exceeded

the dispatch to suppression time once at the 110 km distance.

Detection sizes at these distance intervals show some of the best results at

the 1990 level 3 until the 30 km attack distance is reached, after which point it is

skewed by some particularly large fire sizes. An overall detection size/distance

trend could not be found in the 1990 data.

In 1991 overall trends show good dispatch to suppression times until the

30 km radius is attained after which point it increases gradually and levels off

(Table 30). Table 30 shows dispatch to suppression times for distances under 30

km generally improving until level 3 is reached at which point level 4 times

show increases. This upfun at level 4 trend parallels earlier ones found by zone

and alert level in previous sections.

As was found with 1990, the 1991 data in Figure 17 show that detection to

dispatch times mirror final times with the d.ispatch to suppression time

increasing generally then leveling off. Figure 17 also shows that average

detection to dispatch times are beginning to exceed dispatch to suppression times
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1991

Table 30 : Frequency distribution of initial att¿ck times and sizes by distance and alert level 1991
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Figure l7 z Distance/time relationships for the periods detection
dispatch to suppression, and detection to suppression
actioned fires in 199L

to dispatch,
for all same day



at the 30,50, 100, and 130 km distances. Overall trends show shorter dispatch

to suppression times, but longer detection to dispatch times than 1990.

T}¡e 1992 distance alert data is shown in Table 31, and overall trends

indicate sizable increases in detection to dispatch times at 33 minutes for 1992,

as compared to 27 in 1991, and24 in 1990. Analysis by alert level shows

proper progressions until the 50 km distance is reached after which time level 3

times increase. Due to a lack of level 4 days, a comprehensive comparison to

previous years is weakened. Using total trends by alert level, a general 30

minute dispatch to suppression time is found.

Figure 18 shows the common mirroring of detection to dispatch and total

times also occurs in 1992. It also shows average detection to dispatch times

surpassing travel times at the 10, 40, 80, and 150 km marks. It is worth noting

that the dispatch to suppression line is not as flat as in the 1990 and 1991 seasons

which may indicate better distance and time information, or less data skewed by

misleading loaded patrol data occur in 1990 and 1991.

4.4 Transportation mode and initial attack response

Transportation mode data was extracted from the 1990, 1991, and 1992

wildfire report databases to provide a profile to understand how they relate to

initial attack objectives. A synopsis of results are provided in Table 32 .

In atl three seasons reviewed, the ground vehicle provides the best

dispatch to suppression response times. The helicopter follows a close second,

with boat and aircraft Eansport times following. The apparent efficiency of the

ground vehicle over the helicopter results from the large number of ground

attacks, coupled with the fact that every disrict office has immediate ground

ransportation on hand to service the a¡ea. As a result it is the most widespread
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Table 3l : Frequency distribution of initial attack times and sizes by distance and alert level I99Z

(o
G)

ALL LEVELS
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Figure 18: Distance/time relationships for the periods detection
dispatch to suppression, and detection to suppression
actioned fires in lgg2

to dispatch,
for all same day
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and most efficient form of initial attack in areas where road networks exist to

facilitate access to the fire site.

Attack distances remain generally constant over the th¡ee seasons with

ground vehicles averaging about 21 km, helicopter and aircraft around 50 km,

and boat transportation remains consistent at a 10 km attack range. Crude speed

calculations (kmlhr) find helicopters travel between 7 5 to 130 km/hr, ground

vehicles around 50 kmlhr and boats speeds of about 18 km/hr. The general

consistency of these speeds as shown in Table 32 should provide a good basis for

the determination of appropriate attack zones for various transportation modes.

It should be noted that getaway and travel times have been combined when

calculating speeds.

No apparent ftends can be found between fansportation mode and size

data for the three years, except that boat attacks consistently produce the lowest

average sizes. This unexpected result can likely be atributed to two factors

unique to boat attacks. The first and most obvious being that a boat accessible

fire must always have an adequate water source, and that many boat accessible

fires occu¡ on small islands which even when left to burn are limited by the size

of the island.

The average number of firefighters per initial attack remains constant at

approximately five firefighters, with an exception shown in the 1992 aircraft

column which represents sustained action firefighters, documented in the initiat

attack data field. Another interesting point worth noting is that average

detection to dispatch úmes a¡e increasing in subsequent years. In 1990 detection

to dispatch averaged 24 minutes, which increase to 27 minutes in 1991 and

increased to 33 minutes in 1,992. Travel times (dispatch to suppression) have

been broken down by transport method (Tables 33,34 and 35) at 10 km distance
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Table 33: Frequency distribution of dispatch to suppression times by distance and method of transport 1990
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Table 34 : Frequency distribution of dispatch to suppression times by distance and method of transport 1991
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Table 35 : Frequency distribution of dispatch to suppression times by distance and method of transport 1992
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Table 36: Frequency disfibution of dispatch to suppression times by distanc€ and method of transport (weighted average lgg}, lgg\,lgg2)

3vr wÎ.

Ë

Iê
6ú
Ë
s

not documenled

10

oo

20

c
Èë
èè
a6tt
o
¿

P

30

19

hellcooter

40

2

50

0:20

1

60

0:25

70

E
E

èo
dà€
o

ø
e

0:06

1

80

68

1

alrc¡aft

90

64

0:45

1

100

80

0:16

1:00

110

67

0:19

0:25

120

Ê
Ê
i¿
I

êê
ë
€
o
È

o
F

80

0:27

130

oround

i:

29

7

0:30

140

over 150

10

36

0:31

vehlcle

TOTAT

28

5

0:42

0:38

0:37

3

0:32

6

E
ÊëE-
êe
aätto
È

.g

10

0:47

5

0:32

1

224

27

0:23

1

0:39

I

boat

95

5

0:50

5

0:34

0:45

60

0:17

3

0:38

0:24

0:39

6

35

0:20

1:09

0:55

E
É-
êê
aà€oe

41

0:27

10

0:,13

0:52

58

all methode

545

11

0:38

21

5

0:39

3

0:51

11

0:25

0:42

0:29

1

1

5

0:49

0:36

3

0:55

Ê
ÊëE
êê
dì€
o
È

o

2:00

0:42

4

1

1:30

376

46

3

0:46

0:48

192

0:55

1

1:12

:::t:t::::

ii:ii

147

0:19

0:51

0:56

110

0:24

0:20

128

0:28

,,i,:,,

49s

42

0:33

48

0:34

42

0:40

0:25

I

0:36

14

0:35

87

11

0:42

I

0:45

0:34

7

0:43

0:55

11

0:58

1200

0:50

0:28



intervals from the base. General 'all method'trends show an expected increase

in navel times as the distance from the base increases, while trends between

transportation methods and between the individual methods and years are

difficult to determine. When a three year weighted average of the data from

Tables 33,34 and 35 are compiled, as shown in Table 36, and graphed in Figure

19, some interesting trends are revealed.

Figure 19 shows that initial attack travel times for helicopters and trucks

are near identical until the 30 minute/3O km point is reached. After this point,

helicopters deliver the best Eavel times of all transportation methods. Boats and

fixed wing (otter) display the longest response times initially until the 10 hn
mark at which point boat times continue to rise and aircraft gradually resembles

a truck response.

It is possible that the general trend to the 30 to 50 km mark found in

Figures 76, 17 and 18 is related to the split seen in Figure 19. If this is the case,

it would appeff to indicate that even under the best preparations, the 15 minute

level 4 alert could only hope to be met at a 10 km distance from the attack base.

In this regard the trucks faster getaway time equates the helicopters faster speed

as long as the fire is road accessible. This documented 15 minute 10 km radius

attack circle is quite different from the theoretical 15 minute 40 km attack circle

for helicopters in Figure 7 and the documented 30 minute, 30 kilometer circle

falls short of the theoretical 80 km as well. V/ith regards to truck transport, the

30 minute,32 kilometer circle outlined in Figure 8 equates the 30 minute, 30

kilometer observation found in Figure 19. In fact, the 60 minute, 64 kilometer

attack circle found in Figure 8 appears to be reached in 40 minutes as shown by

Figure 19.

No manipulation of the current wildfire data was capable of determining
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note: a line smoother utility has been used to smooth out peaks and dþs in order to display general trends

Figure 19 : Distance/time relationships
for the period from dispatch
1991, and 1992)

by method of transport
to suppress¡on (1990,
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the precise reason for less than optimal helicopter travel times but some areas

may be considered. For instance, getaway times may be the factor or a

hesitation to dispatch and commit resources may be involved, but proof is

difficult since these times have not been documented in the database. What is

clear however is that these areas should be reviewed, and that the effectiveness

of ground transportation should not be underestimated when bases are servicing

road accessible fÏres.

4.5 Regional transportation profile

Tables 37 through 39 provide a transportation profile for each region.

The regional breakdowns show trends one would expect. For example, the

average attack distances in northern regions is greater ttran attack distances

found in southern regions. Attack times are generally longer in the north due to

increased detection to dispatch times. On average the dispatch to suppression

arrival is consistently nea¡ 30 minutes regardless of region. Southern regions

which utilize ground transport generally have better response times than

northern regions using helicopters.

One unexpected result was the consistent increase in the detection to

dispatch time for ground vehicles from 1990 onward. The 1990 detection to

suppression time of 22 minutes increased to 26 minutes in 1991, and rose to 32

minutes in 1992. This gradual increase of 4 minutes per year appears

marginal, but because it is occurring in one of the larger data sets, I feel it is

worth mentioning.

The regional transportation profile data provides the first indications of

the limitations of the wildfire report database. For example, consequences of

improper input values are shown in figures like the 1990 southeast regions boat
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attack which covered 35 km in 20 minutes at a speed of 140 km/hr, or rhe

medium helicopter ride the Western Region experienced in lgg} when a

medium lift helicopter travelled 45 km in 10 minutes at a speed of 270 km/trr!

Further investigation into this fire revealed that the Western Region anomaly

was a fÏre picked up by a medium helicopter as it was being moved from The

Pas to Swan River, with the distance from base being recorded from Swan River

and the time from dispatch from The Pas. Such time/distance incongruities are

similar to the loaded patrol log dilemma. The identification of the

circumstances which produces such mistakes is necessary to determine how to

colrectly document the situation in the existing report or in a supplementary

reporting structure.

4.6 District transportation profile

A detailed breakdown of all same day initial attacks by district is provided

in Tables 40, 4l , and 42. The 1990 and 1991 data sets provide a breakdown of

fires, times, and distances in the district which the fire occurred. Unfortunately,

it was not until 1992 that the wildfire report began to identify which districts

initial attack forces actioned the fire. While it can generally be assumed that

districts actioned their own fires in 1990 and 1991, one should be aware that the

major helitac bases at Bissett, Paint Lake, and Snow Lake often action fires in

adjacent districts. Since the 1990 and 1991 reports failed to recognize each

district as a potential initial attack base for fîre reporting purposes, the

comparison may show some districts as actioning fires which they themselves

did not action.

The district breakdowns by ransportation mode present a visual

indication of the transportation resources mix utilized in different areas of the
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Table 40: 1990 Initial attaòk 
"espot 

se times and distances by district, for fires that were actioned on the same day that
they were detected
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Table 4l: l99l Initial Attack Response times and distances by district
detected
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Table 43: Resource requests and placement by region for 1990, 1991, and,1r99z

Northeast

Northwest

Western

lnterlake

Eastern

Southeast

Southwest

Whiteshell

Province

z
o
6
t¡J
É.

(t
EJ
ET
e
o

t
o
dË
o

Northeast

Northwest

Western

F lnterlake

E :"'l:"
F soulneasl

Southwest

Whiteshell

Province

117 250 113 82 70.1% 35 29.9% ?2 I 2 3 2.14 0.97

115 200 166 104 90.4% 11 9.6% 10 I 2 0 1.74 1.44

123 63 0 106 æ.2% 17 't3.8% 10 7 0 0 0.51 0.00

123 74 0 114 92.7% I 7.3% 6 3 0 0 0.60 0.00

123 300 289 112 91.1% 11 8.9% 9 0 1 1 2.44 2.35

123 ¡lil 0 122 99.2% 1 0.8% 1 0 0 0 0.35 0.ü)

0 0 0 0 Q.Oo/" 0 0.o% 0 0 0 o 0.00 0.00

125 104 0 111 88.8% 14 11 .P/" 6 6 o 2 0.8Í, 0.00

125 1034 568 64 25 5 6 8.6f 4.76

Northeast

Northwest

Western

Central

Eastern

Province

ñt
o)
o)
F

117 323 174 99 u.6% 18 15.4% 13 5 0 0 2.76 1.49

124 134 173 124 100.001 0 o.o% 0 0 o 0 't.08 1.40

124 79 0 't 21 s7.6% 3 2.4% 1 2 0 0 0.64 0.00

124 43 0 124 100.001 o O.0!" 0 0 0 0 0.35 0.00

124 137 228 119 96.0% 5 4.O% 1 4 0 0 1.10 1.84

124 716 575 15 11 0 0 5.93 472
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province. It shows that helicopter transportation constitutes the largest portion

of initial attack transport modes, followed closely by ground transport. Aircraft

and boat transport appear to be relegated to unique fire roles in specific districts

under unique circumstances.

4.7 Resource requests and strategic placement

All daily briefing and situation reports were reviewed to provide a

general synopsis of what occurred over the past thee fire seasons. Table 43

provides resource placement by region and year, complete with the

correspondin g documented resources requests.

For the purpose of this comparison a resource placement was considered

to be a helicopter, or waterbomber available in a given region on a given day.

A request refers to a written request documented on the daily planning sheet.

For example, Table 43 shows in 1990 a total of 1415 helicopter placements were

made with a total of 89 helicopter requests approved and 48 helicopter requests

denied. A helicopter placemenlday is calculated by dividing the number of

placements by the number of days the region reported. For exsample, in 1990

in the Northeast region, placements were calculated as follows;

468 placements = 4.1.8 helicopter placements/day.
112 days

In other words the region averaged a documented total of 4.18 helicopters for

every day of the fire season.

The helicopter and CL-215 placement days can then be used as a means of

comparing one region's equipment levels to another. It should be noted that

while the number of placements method does not differentiate between light and
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medium helicopters, or consider alert levels, it does provide an overall indicator

of total cost. For example, if one averages the rate of a contract medium

helicopter with a casual light helicopter the following results occur:

contract medium = $1200/hr
(includes availability)

casual hire light = $600/hr

combined total $1800/hr

average = $1800/2 = $900/trr
Based on 4 hr minimums/day

4 X $900 = $3600 for every helicopter placemenr

Utilizing this average cost of $3600/day, cost calculations can be done based on

helicopter placements. Results are shown in Table 44.

Table 44: Helicopter placement figures as compared to actual

expenditures

Since the above cost estimates are close to actual costs one can assume that

daily planning sheets are fairly indicative of resources being utilized. Helicopter

# helicopter

placements

coslplacement estimated cost actual

helicopter

costs/season

1990 t4t5 $3600 $5,094,000 s4946,704

r99t 1034 $3600 s3.722.400 s3,700,522

1992 716 $3600 92,577,600 $2.562.248
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placements/day decline from a total of 11 .93lday in 1990 to 8.61/day in l99l
and to 5.93lday in t992. Acnral financial costs over this period have decreased

proportionally.

Over the same period of time the number of requests made to provincial

duty officers have declined. In 1990, 64vo of helicopter requests were

approved, compared to TlVo in 1991, and 57Vo in 1992. In addition to this, the

number of days when no requests occurred has increased steadily over the past

three years from about 80Vo in 1990 to about 95Vo in 1992. This would appear

to indicate that the alert systems ability to allocate resource levels is continuing

to improve as time progresses or that less resources are needed, and that for the

most part the provincial duty officer meets the requested needs of the regional

fire managers. In addition to these quantitative derivations from the daily

planning sheets, candid qualitative information can be found in Appendix I.

4.8 CL-215 waterbomber analysis

The waterbomber support fïeld of the wildfire report was broken down

by action status and method for the past three fire seasons. Table 45 shows that

CL-215 utilizatiion occurs approximately I6Vo of the time when all fires are

considered. When only actioned fïres are considered this figure improves

somewhat to approximately l9%o of the time.

In 1990 and 1991 the utilization of CL-215 air support resulted in smaller

average fire sizes, but in 1992 Cl-2I5 actioned fires were noticeably larger.

This anomaly can be explained by the fact that several large limited action fires

received considerable waterbomber support, which resulted in large hectarage

figures being incorporated into the CL-215 category.

The relatively low utilization (l9Vo) by the number of fîres actioned must
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Table 45 : Three year comparison of waterbomber usage by frre status lggl,lgglrl99z
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also be considered in the knowledge that there are only 5 waterbombers in the

province which are generally stationed in three groups of 2,2,and 1. Since the

bombers usually operate as a group only 2-3 base areas can be serviced each

day, with these locations generally being Thompson, The Pas, or Gimli.

Consequently, once a bomber becomes committed to a fire, it is unavailable to

action other fires which may occur while it is committed. This is coupled with

the fact that the CL-215s will generally action a fire that is excess of the

capability of the initial attack crews. In the end, the raw numbers appear to

indicate CL-215n:nder untilization, but in reality it may point to a need to

acquire more CL-215 waterbombers to increase availability, and spread out

utilization.

The wildfire report only provides enough CL-215 related information to

identify the general trends that have been described. Comprehensive

information regarding times, distances, loads dropped, suppressant utilization,

and pick-up times can only be found from air attack officers reports and Cl-215

pilot logs. V/hile these sources were not considered in this evaluation, they were

perused and found to be in a formatted but non-computerized state. If these

reports and logs, could be tied into a comprehensive database which was cross-

referenced by fire number, a detailed suppression effectiveness and effîciency

analysis could be conducted on CL-215 usage in Manitoba.

4.9 IFMIS fuels vs. wildfire report fuels

The IFMIS fuels database was found to have an accuracy betweenLíTo

and 307o. A complete breakdown by region and year is provided in Tables 46

through 48. The accuracy level remains relatively consistent over the three

years. The fuels database appears to be more reliable in the northern regions
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than in southern areas. This nend can likely be attributed to the fact that

northern areas possess more continuous and homogeneous fuel types, and

southeastern areas possess homogeneous grass fuel fypes mixed with complex

forest fuel structures in Eastern Manitoba.

It should be noted that the finest possible fuel cell resolution the database

was capable of supporting was used. The IFMIS program does allow for one

finer rendition of fuel cells precision, but the Manitoba data is not capable of

supporting it.

The accuracy of the fuel cell data limits the use and potential of the system

for fire planning to general applications. For example, its usage to provide a

provincial scale hazard rating map is acceptable due to the neccesary averaging

which occurs to synthesize the data cells to a provincial scale. However, the

application of this imprecise fuels database for regional or district hazard

prediction is not advised due to the misinformation and false sense of accuracy it

could create with local fire management staff.

Towards this end of improving the fuels cell database, the National Fire

Information System (NFIS) has commenced to create a comprehensive GIS fuels

database based on forestry stand data from the Forestry Branch. This

information will provide detailed stand breakdowns to a 50 meter resolution

which incorporates other landmarks, such as rivers, streams, roads, hydro lines,

bridges, structu¡es, etc., onto a comprehensive database. At the present time,

the N.F.I.S. GIS database has been completed for the eastern region, but its use

is limiæd as it is not currently linked to the smoke report and fire prediction

modules of the system. V/ork continues in this regard with the goal of

expanding to northern regions as funds permit.
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4.10 IFMIS fire growth predictions (FBP) comparison

The average IFMIS (FBP) area predictions were cross-referenced by the

fire type, and fire rate fields of the wildfire report to produce a very crude

analysis of when the models worked best.

Tables in Appendix J show all FBP fuel types cross compared with actual

detection, and arival sizes, and average IFMIS predicted sizes. The data

indicates that predictions reflect actual growths in the following instances;

1) slow moving Cl surface fires

2) moderate moving C3 surface fires

3) all D1 surface fires show good predicúons

4) slow, moderate, and fast Ol fuel types show reasonable predictions.

In general, the IFMIS detection assessment module appears to over predict

the size of the fÏre at arrival. V/hile many sources of error can be cited, ie.

methodology of the comparison, accuracy of daily weather, homogeneity of the

fuel type, perceived observations, etc., that the projection is only as good as the

information that goes into it. Ongoing comparisons of this nafure should occur

to further understand fire behaviour prediction systems.

This exercise also revealed a major error in the 1990, 1991, and 1992

wildfire databases. It was found that many fires had been incorrectly entered as

being west of the principal meridian which bisects the province. As a result,

many fires in eastern Manitoba, which were documented with the

section/township/range description, but the rwrong meridian (Wl instead of El)

appeared as fires in western and central Manitoba in the Neepawa and Dauphin

districts. Since it is known that the Eastern and Whiteshell regions are entirely
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east of the prime meridian, the correct meridian was changed on the working

database. A thorough checking and correcting of meridians in the master

wildfire database should be done before any fire cause and locational data is

incorporated into the soon to be developed fire prediction module for the NFIS

syster[ or major errors and location referencing problems will occur.
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Chapter 5

Summary, Conclusions and Recommendations

5. I Summary

Natural Resources Fire Program commissioned this study to determine if
the current time and size objectives defined by Fire Program policy are

appropriate. The need to review and monitor documented response times and

fire sizes stems from the Fire Program's own commitÍnent to evaluation and

review, coupled with the fact that existing time and size objectives defined in

policy were arbitrarily adopted from the Alberta Preparedness System after the

1989 fire season.

This study quantified existing wildfire report data to permit a direct

comparison to policy objectives, enabling fire managers to assess their own

performance, as well as providing dat¿ to determine if existing policies and

guidelines are appropriate. In order to properly quantify the existing wildfire

data, the following criteria were utilized. First, only actioned fires were

incorporated into the evaluation; second, only those fires that were actioned on

the same day they were detected were reviewed; and third all measurements of

program efficiency at meeting objectives were based upon the time period from

detection to suppression arrival.

The actioned fires criteria was used because these fires represent

situations the deparrnent decided merited an initial attack response. The same
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day criteria was employed to eliminate the error and elongated dispatch to

suppression times associated with fires that are detected and assessed late in the

day, but not actioned until the following day. Finally, the evaluation of

efficiency was based upon detection to suppression times because report time

data (i.e. the time Natural Resources was first notified of a fire) collection only

began in 1992. Ideally the time from report to suppression arrival is the correct

measurement of the department's responsibility and effectiveness in meeting its

objectives, however the more stringent time frame from detection to

suppression arrival was employed to ensure continuity existed and a proper

comparison was made between the three fire seasons.

5.2 Conclusions

Over the past three years the Natural Resources Fire Program has

succeeded in suppressing 95Vo of the forest fires occurring in Manitoba. This

evaluation found that the Fire Program has continued to improve its Initial

Attack response system since the 1989 fire season, through the utilization of a

structured alert level and reporting system that properly documents resource

placement. In addition to this, amendments to the wildfire report have been

made to facilitate the documentation of alert levels, report times, and iniûal

attack successes.

Time, size, and distance information found in the 1990, 199I, and 1992

wildfire report databases was evaluated to determine if the policy objectives that

were arbitrarily established by the 1989 review were being met, and if these

objectives remained appropriate to Manitoba's Fire Ptogtum. The following

conclusions can be made from the information that was reviewed.
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1) The Fire Program is partially meeting the initial attack time objectives

of its current alert response system. At alert levels 0 and I, the one hour red

zone objective is achievedT2-77Vo of the time. At level II, the 30 minute red

zone objective is attained 48Vo of the time, and at levels III and IV the 15 minute

red zone objective is reached 36Vo and 337o of the time, respectively. Since this

analysis compared the time frame from detection to suppression rather than

from report to suppression, the efficiency of meeting set objectives appears

slightly lower than what it would have been had report time data been available.

2) Initial attacks which utilize truck transportation account for the largest

number of fires when compared to other transportation methods. In addition to

this, average travel times and distances associated with tn¡ck transportation are

lower than any other means of transport. This unexpected efficiency is likely

due to the fact that truck transportation and road networks are associated with

many district offices within the wooded district, making this transport method

highly available. Helicopter transport provides the fastest response over any

terrain, however ground tansportation was found to provide equal response

times to a 30 kilometer, 30 minute range where adequate road networks exist,

after which point the helicopter provides a faster response.

3) Documented resource and equipment requests generally reflect a

satisfaction with the resources that are being provided. Some repeated requests

for equipment for short periods of time during high hazards do occur. In most

of ttrese instances, additional machinery and resources are provided, when a

valid need exists and the equipment is available to be hired.

4) A trend towa¡ds longer detection to dispatch times since the 1990 fire

season was found. The absence of report time data in 1990 and 1991 made it

difficult to pinpoint the exact cause of this Eend, however it is likely related to
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the method and manner by which fires are detected. On average it was found

that it takes approximately 30 minutes from detection to dispatch, and 30

minutes from dispatch to suppression arival, resulting in a total response time

of about one hour.

5) The .5 hectare detection size objective is only achieved 59Vo of the

time when all fire priority zones are considered. Individually, the percentage

efficiency at achieving the objective is as follows: red (68Vo), orange (43Vo),

yellow (437o), green (SlVo), and white (32Vo). The relatively high efficiency

found in the lower priority green zone is caused by the high priority nature of

the remote communities located within the zone. Since life and property values

within these communities result in an immediate response, efficiencies are high

even though the priority of the surrounding forest is low (green zone).

Considering detection methods, the .5 hectare objective is achieved as follows:

railway operations detect 75Vo of the fires before the .5 hectare size is reached,

contract aircraft (69Vo), helicopter patrol (66Vo), public cooperati on (6lVo),

tower (57vo), designated air patrol (557o), ground patrol (55vo), aircraft

cooperation (557o), and the 1-800 line service (257o). The lower than expected

efficiency of the 1-800 service can be accounted for by the fact that most l-800

calls are incorrectly documented as being public cooperation rather than being

distinguished as a l-800 reported fire.

An important aspect of the .5 hectare detection policy is that it does not

differentiate between active detection the department conducts, and passive or

cooperative detection the public provides. Since the public is not at task to

detect fires before they attain .5 hectares in size, and because public cooperation

reported fires account for over half of all fires, the .5 hectare detection

objective would more properly be applied only to those detection methods the
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deparnnent actively engages in as part of a structured detection program.

6) Response times in the orange priority zone were found to be longer

than one would expect given that this zone has the second highest priority. The

Fire Program should determine if this is due to logistical placement problems,

or due to a change in stafus of orange zone values.

7) The alert response system does not always reflect the speed and

efficiency of the resouces on hand in many remote communities. For example,

a red zone area which is regularly serviced by boat Eansportation should be

afforded an initial attack response time objective that is in keeping with the

equipment at hand, or more appropriate equipment should be provided.

8) Resource placement and travel distances are more effective in the

south than in the north due to the dispersed nature of resources at multiple

points on the landscape. The compactness of southern regions as compared to

northern areas allows for more efficient attack coverage. Southern regions also

have the benefit of a greater mix of resources with good ground and helicopter

integration. The north is generally dependent on helicopter transport.

9) A direct correlation between expenditure levels and documented

response times can't be made from the information studied. No instances were

found where the lack of staff and machinery due to cost saving measures has

affected the ability to successfully respond to a fire. To properly determine any

direct linkage benveen expenditure levels and response times an extensive

analysis of all costs associated with general operation, wages, helicopter usage,

vehicle mileage, infrastructure maintenance, and capital investment would be

required. However there is certainly a linkage between the severity of the fire

season and the level of dollars spent. As shown by total cost figures (Table 5),

and helicopter placement expenditures (Table 44), expenditures have decreased
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steadily since 1990. During this same period 1991 experienced the greatest

number of high alert days, followed by 1990, then the lgg2 fire season (Table

21). The number of fires occurring on high alert days was also highest in 1991,

followed by 1990, then 1992 (Table 20). This correlation between alert levels

and expenditures indicates that the 1991 fire season was the most efficient of the

three seasons reviewed, since higher haza¡ds were addressed with a lower

expenditure than the previous fire season.

The longer response times found in the 1992 season are likely the effects

of a cool datttp summer which may have afforded a higher confidence to field
staff that burning conditions were not as severe as what the alert system was

indicating. Since the t992 season had a large number of low alert level days

longer response times would be in keeping with the design of the alert response

system. The net result of this is longer response time averages for the 1992 fire
season.

10) The fuels database that was derived from N.O.A.A. satellite imagery,

and that is utilized by the Intelligent Fire Information Management System

(IFMIS), and the National Fire Information System (NFIS) (Tables 46, 47,and

48) is inaccurate and requires replacement. The inaccurate nature of this fuels

database is likely caused by the large size of the fuel cells and the imprecise

nature of the original satellite imagery. The existing fuels data is more accurate

in northern areas than in southern locations due to the homogeniety of northern

fuel types. Since southern areas generally possess more complex fuel types, ttre

chances of the database having the correct fuel type are lower. Fire managers

should be aware of the error associated with the fuels database and verify or

input fuel information manually if it is possible. This testing of the database by

location was instrumental in discovering key punch errors associated with the
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principal meridian on some fire reports which were referenced by the township

system.

1l) Further utilization and research is required to determine the

operational applications for the Fire Behaviour Prediction (FBP) modules of the

IFMIS and NFIS fire information programs. Initial comparisons done in this

study (Appendix J) indicate that the formulas and calculations associated with

fire behaviour and growth prediction produce good results under certain

conditions. The importance of inputting precise information is integral to the

successful application of these fire growth models. The crudeness of the

existing fTre behaviour data recorded on the wildfire report may be responsible

for more inaccurate predictions than the growth model programs that were

utilized.

5.3 Recommendations

The following recommendations are made to the Fire Progr¿rm as a result

of this study:

1) The Fire Program should amend its level trI and level IV red and

orange zone objectives from 15 minutes to 30 minutes. A 30 minute objective

(report to suppression arrival) will provide a more realistic goal for the Fire

Program to maintain and to be measured against. Since the original 15 minute

objective was arbitrary and was a reflection of what the Alberta alert response

system was capable of achieving with its level of resources, it can be argued and

proved that a 30 minute objective is in keeping with Manitoba's current

preparedness system and the level of resources it has had available in the past

three fire seasons. The level of preparedness and efficiency associated with a 30
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minute objective is appropriate for Manitoba when one considers these times

were concurrent with a 95Vo initial attack success rate.

A 30 minute attâck time objective is not likely to result in longer response

times since Manitoba's fire crews have demonstrated that they respond as

quickly as possible every time they a¡e called upon to do so. Regardless of what

the objective is, fire crews wili still have response times of Z, 5, 15,20,40, and

100 minutes, but a realistic measure of efficiency is required if meaningful

evaluation is desired. Setting the policy objective to 30 minutes does not

preclude the utilization of a 15 minute criteria for internal review and

discussion. For example, since the last three seasons have shown that 15 minutes

is attainable 35Vo of the time, it is not unreasonable for fire managers to expect

this level of 15 minute efficiency to be maintained within a 30 minute time

objective. Finally, the ongoing analysis and review of response time

distributions at 15 minute intervals should continue to ensure that proper

responses and policies are maintained. Future research in this regard should be

standardized to measure efficiencies from report to suppression, rather than

from detection to suppression.

2) The Fire Program should also review the needs and dynamics

associated with alert level IV. Since the data indicates that the system is not

following its designed intent at level IV, the Fire Program should determine

why this is occurring and what can be done to correct the trend.

3) The efficiency of the fire-tac truck should not be underestimated in

areas where good road access exists and where fires are actioned within a 30

kilometer, 30 minute range. Initial attack coverage must focus on utilization of
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all ransport methods at one's disposal, rather than being predisposed to always

requiring a helicopter. This integration of resources will be more applicable to

developed regions than to remote areas.

4) The documentation of daily resource levels and placements should

continue and be enhanced where it is possible. The need exists to develop an

integrated computer database that documents resources by location, day, cost,

alert level, and type of fire action. Such a source of information would

facilitate future evaluations in an efficient manner and eliminate the need to

manually review request sheets. The computerization of daily planning and

situation report sheets would be a first step at addressing this concern.

5) The trend toward longer detection to dispatch times should be

investigated in future fire seasons. The utilization of the report time parameter

should permit analysts to determine if delays are external (detection to report)

or internal (report to dispatch). The continued monitoring of all time

parameters based on 15 minute frequency distributions will begin the process of

standardi zing y early comparisons.

6) The detection program should be reviewed to determine the

application of the .5 hectare detection objective. Initial efforts should focus on

applying the objective only to departmental detection initiatives, with secondary

efforts being directed at determining what level of efficiency has been achieved

in the past when a large structured detection program existed. Research is

required to determine if structured detection can achieve the .5 objective in

addition to determining if a floating detection objective; i.e. .1 hectare at level 4
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and 2 hectares at level 0 and 1 would more properly reflect initial attack needs

and the abilities of crews to be successful under increasin ghazardconditions.

7) Resource placement and positioning to protect the orange zonemust be

reviewed to develop beuer response times in this zone. If the issue is the result

of a changed priority in the orange zone, the priority map should be amended to

reflect this change.

8) The attack times associated with boat transport should be reviewed to

determine if this method of Íansport is in keeping with the resources being

protected. Longer boat response times to protect green zone forests may be

acceptâble, but their application to fire's directly in or adjacent to remote

communities or high forest priorities, may require further review and

discussion.

9) The Fire Program should monitor attack time efficiencies on a

regional basis to better understand those factors relating to geographic and

logistical differences, and those factors that occur due to planning and

procedural differences. Improvements based on procedures and planning

differences should be investigated to determine if efficiencies in one ¿ìrea can be

transplanted to result in improved results in other locations.

10) The improvements the Fire Program has made with regards to cost

itemization and resoruce use by fire number should continue. As new

computerized administrative programs are developed, cost data should be

formatted in such a rnanner to permit its utilization in future cost + loss analysis.
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A comprehensive relational database that permits the referencing by fire
number that permits all cost information regarding a particular fire to be

compared with wildfire report information for the same fire should be pursued.

11) Replacement of the N.O.A.A. satellite fuels database with forestry
stand GIS information should continue so that the Intelligent Fire Management

Information system (IFMIS) and the National Fire Informar.ion System (NFIS)

can be utilized to their fullest potential. In addition to this, merid"ian references

in 1990, 1991, and 1992 fire reports should be cross-referenced by region and

district number to correct for any data entry errors that have occurred.

TZ) The utilization and validation of fire behaviour pred.iction systems

should continue with the goal of refîning the accuracy of the information that is
entered into the models. Ongoing analysis of fire behaviou¡ fields found in the

wildfÏre reports should continue to gain greater knowledge of how documented

and predicted behaviour compare.

l3) Information regarding waterbomber and helicopter usage at the f1re

site is currently being documented by air attack officers and should be

computerized so that future analysis can be done. The application of this

information to future studies will be valuable in determining the eff1ciencies of
specific resource mixtures. A comprehensive method must also be developed to

evaluate the efficiencies of helicopter detection patrols (loaded patrols). Such a

method would have to account for how fire distances and times are referenced,

as well as incorporate the number of uneventful patrols that were flown with no

fires detected.
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This evaluation of Manitoba's Forest Fire Preparedness System has shown

that the structured approach developed after the 1989 fires yields results and sets

out an excellent basis for evaluation. The study provides the Fire Program with

the basis to set'made-in Manitoba'policy benchmarks that have been

demonstrated to work for Manitoba over the past three fire seasons. Finally,

this evaluation has documented the type of research and analysis that can be done

to improve forest fire management and planning in Manitoba.
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Operational Guideline
Maniloba
Nalurul Re¡ource¡
Fegronal Servrces F r0 3 t0,I 10,5

Response Level 0

Response Leve'l I
Response Leve'l I I
Response Leveì III
Response Leveì IV

PROCEDURES

N0TE: This guideline
Procedures
Apniì 1, 1992.

q ), î 1!, I ¿lv I c I M r o I o I Y '_Ll_!:,#....+. MtOtC

OAIE ISSUEO oarÊ ÂEvtsED

APPROVEO

c- :=

oiEq{-or R€grond S€ry/æ

INTEI{T

To ensure that all fires occurring in Manitoba's primary'protection area
receive an appropriate initial attack response based on the risk of fire
ignitìons, the potential fire behaviour, and the values at risk.

DEFiHITION

PÂGE

loF

NOTE: In lower priority forested areas, i.e. green and yeììow fire
priorìty zones, the Response Level III and Mnitial attack
response time shall be 30 minutes.

- Stand Down.
- 60 minute initjal attack response t'ime.
- 30 minute initial attack response time.
- 15 minute initial attack response time.
- 15 minute initial attack response time.

'is to be used in conjunction with the "0perationa'l
Initial Attack Response System" paper as revised

1. In order to determine Alert Levels and Man-Up requìrements, the
fol I owi ng ì i st of essenti al data i s requi red:

a) Actual weather observations and F.l,l.l. system indic'ies for 13:00
hours

b) Forecasted F.ll.I. system jndjcies for noon the next day.

c) Forecasted weatherinformation (includìng general forecast, 3 to
5 day outlook, 500 mb data).

d) Lightning Location HaPs.

e) Information on equipment and manpower availabi'lity.

f) Local knowìedge and experience.

2. Use forecasted weatherinformation for noon the next day (usuaìly
available by 14:30 each day), to determine the "Calculated" Fire
Danger/Response Levejs from Tables I and 2.

3. Complete Daily Planning Sheet (Tab'le 4) to ascertain the Requested
Response Level s.

SUBJECT:

PRIORITIES - INITIAL ATTACK RESPONSE SYSTEM

MG-8135 (Rã. t1 8¡.)
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4 ' 0nce the Request_ Response Level has been ascertai ned, refer toAppendìces B, C, D, and E to determine:

5.

6.

7.

8.

a) initial attack resource re_quirements necessary to meet theRequested Response Leveì . predesignateã- uãsãî't ocatel acrõlithe province are to be manned ró that -iñã- initial attackresponse objective (60, 30, or l5 minutes) cin be met.

b) detecti on requi rements.

Prevention requirements and travel restrictions should aìso becons idered as necessary.

compìete Initial Attack_Response - Resource Requests Sheet (Tab.re 5)and request additionai Resources as necessary to meet roiir'ieroùrãá
Requi rements.

Any increase in resources above those avaiìable within the Region
Tg:! be arranged through and agreed to bi- tie Èrovrniraí -õüii
0ffi cer.

l'Jhenever i t i s nec-essary to al I ocate fewer resources than thoserequired under the Initial Attack Response system, JuJ'constderãtiõñwill .be given. to- var.ues at ¡isk, þ.r! fíre rristãrv, prioritieselsewhere in the province, and other reìevant i;ti;;d. AdditionalResources "Allocated" wiil be crearly shown ãn¿-ãiiiãine¿ rn rãurå5 by the Provincial Duty 0fficer.
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Policg Diroctivr f.î:,T.*.,,-" È.sòþcr: Fire program poì ìcy

Reglonal Services
Divitioa/
¡'lñclr

po | [5 'v 02t_

llgt I ort J

llrl¡lon Isnào, I 10 
I

äil'rc Jure 8, 1990

INTENT:

POLICY:

Ifl.' ;li: I I ;:,"' iï i: f,'JJf '- :,Tff.i J ï, ¡ : Í,' îî î lî,1.i 
r e c t i o n r e s a r d i n s

A. Handate

As the primary 
-flesi .fire protection ag€ncy in the province, theDepartment has a mandate undär'the Firei'pr;;.nïion Act to directìyprovide and/or.support fire protecton wi¿ñi.-'tî; Hooded drstrictsand unorsanized t'eiritory ãirã'-to iiiilr'iñ"ii'rå".onrroì outside of

: l. ; :,Xä..: y..,1, ï: il : :.:,. îytr Ë õ Ë ; ä _ ! l.ol .. t ¡ ; ï, i iiid ii i iy

B. Priorities

i ) Li fe

ii) significant property vaìues including forestry and otherresource val ues _

In the eyllt of muttiple f]I1_sl^alts and,/or large fires it maybe necessalJ to^assign prtorrii;; -båi;.." 
property varues(e.g. homes,. cottagej, io¿gesi .n¿--rï*îr.. vaìues (e.g.vaìuabre timber sta;dsj. rñ-it.ri"ã.röi.cisions wirJ berequi red-- i n ¡9ttj n9 pit ori t.i es u.rãã-ä o-verar ì var ues atrisk. For exampìe, f t may þe n.-.-.-r-ùr]'tã assign a higher

!i:::.il m pri or i ty t o va.t uib l e .u r-r-.-r, t'pi i mã ro re s t ry. c u t t i ns

cabins, iîti3il3!"i:Ë::i :il:.' such'as èóttases' "trãpõé'i

C. 0veral I Ob.jecti ves

ïhe overall objectives of the fire program are

i) to protect life, property and other resources from wi.rdfires.
ii) to þrovide revers of protection consistent with the varues at

. ri sk.

iii) to minimize total costs pìus losses.

D. Protection Zones

There are 3 fire protection zones within the province where thedepartment's fire response vaiies aJ ioíio*iji.rì,. to Figure l):
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E.

i) Prjmarv Protection Zone - This zone constitutes much of the
wooded district and contains most of the province,s
commerciaì'ly vaìuable timber resources. l,lithin this zone the
Department wiìl carry out an immediate init.iaì response on aìì
fi res and wi I I conduct an i ni ti al attack whenever val ueswarrant and suppression resources are available. In.itialittacks that have failed wi'lì requìre an escaped fire anaìysiswith continued action determined based on'values at risk,
avail -abiì ity of suppression resources and estimaieå
suppression costs.

ii) 0bservatjon 4o=ne - ltithin this zone an initial response is
taken onìy if life is at rìsk andlor property vaìues'waiiani
a suppressìon response.

ì ì i ) Agricul tural. Zgne - t,jthin this zone fire act.ion is generaìly
the responsibil ity of another agency (Rural I'luniciõality oí
Locaì Government Distrìct). However, the Depart¡irent lill
assist these agencies when necessary and/or when requested -
subject to ava'il abi i i ty of resources and val ues at i.i sk.

Resoonsibi'l ity for Suooression Costs

[,/here t¡g Department as s i sts another agency (e. g . Rural
Municipality or Local Government District),- thê còsti of any
suppress'ion action taken -by the Department wiìì be invoiced onìywlgn,in the opinion of the Hjnister, reasonable suppression
efforts were not taken by the agency.

Fire Priorities Mao

l.Jithin the primary protection zone, the Department wiìì establish
priority levels based on the forestry and other resource values atrisk. A map depicting these priorities will be prepared for use
in determining priorit'ies when adequate resources are not available
to man-up in alì areas or in the event of multiple fire starts.

9ase Level of Suooression Resources and Initial Attack Resoonse
Svstem

Each year, the Department shall station sufficient suppression
resources throughout the primary protection area to provide and
support rap'id 'initial attack. The base level of such resources
wiìl be aimed at achieving a 60 minute response from fire report
to jnitial attack. An in'itial attack response system will be
mainta'ined which provides a systematic basis for deternrining
initial attack response requirements as the fire danger conditioni
change. As the "alert" level increases, the Department's initial
attack response time wil'l be reduced from the normal 60 minutes to
either 30 minutes or 15 minutes. This more rap.id response wìll

F.

G.
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require additional initial attack creÌ{s, aircraft and equipmentwhich will be, hired and charged to the extra-iuppress.ion accountas man-up costs.

H. Soecific 0biectives

i) to minimize the number of human-caused fire starts

ii) t9 detect fires while they are not more than.5 hectares ins¡ze

iii) to report fires withjn 5 minutes of detection

iv) to arrive at fires within 60, 30 or 15 minutes of report asdictated by the alert response system

v) !o control fires upon initial attack before they reach 1.2hectares in size

vi ) to minimize the area lost to fires within the pr.imaryprotection zone - with lowest percentage losses within thehigher priorìty areas.

The success of the Oepartment in meeting the objectives wiìl also bedetermined by such factors as:

- the base level of suppressìon resources provided- severity of fire weather conditions- avSilabiìity of resources to man-up as fire danger increases- mul tj pl e fi re starts
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Appendix C Text of the original circular letter of May 7, 1935
which outlined the 10:004.M. Policy in the United
States

The approved protection policy on the National Forests calls for fast, energetic
and thorough suppression of all fires in all locations, during possibly dangerous
fîre weather.

When immediate control is not thus an¿ined, the policy then cells for prompt calculating
of the problems of the existing situation and probabilities of spread, and organizing to control 

-

every such fre within the hrst work period. Failing in this effort the attack each succeeding day
will be planned and executed with the aim, without reservation, of obtaining control before ten
o'clock of the next morning.

In order to bring out the policy in sharp relief for discussion by the Conference all written
interpretative material was stripped from it. However, I believe it is now time for Operation to
issue such instructions as may seem necessary to have the policy put into full effect during the
coming hre season. These will be sent you within the next few days.

I am confident that the sum tot¿l of costs plus losses of all classes will be lower in the
long run under this policy than they have been under comparable conditions heretofore. To this
end,I am adding the following notes for consideration in placing it into effect:

It may not be clear from the wording of the policy but it is obvious, nevertheless, that the
objective sought also projects that policy into pre-suppression, since only by strengthening the
pre-suppression forces in some quarters can the action conæmplaæd be realized. This may call
for increasing the standard of detection; plugging holes with additional fireman where so-called
fireman or smoke chaser travel time is known to be longer than limits of safety; advanced
placement of trained fire suppression crews to be held at carefully selected tavel time limit
centers. After full use of CCC, , improvement and similar available man power, these additional
pre-suppression sources likely can be provided in the main only by drawing upon FF. To the
extent that carefully thought out plans make this necessary, you are authorized to draw upon
funds from that source to enable the building up of the pre-suppession forces to required
strength.

Subject to the action required to meet the above quoæd policy, expenditures for
preparedness and suppression will be held to the absoluæ minimum, and will vary with the total
of the tangible and intangible values endangered; being higher, if necessary, where values are
high than in areas where values are low. In lower value country this may call for dropping back
to more easily held lines no great distance from the fire front, and from these lines taking definiæ
and prompt action to extinguish the flre. In such country lower expenditures will also be
expected for flre breaks and other types of improvements, than would be justified were higher
values involved.

No fixed rule can be given to meet every situation; the spirit implied in the policy itself
will deærmine the action to be taken in doubful situations.

F.A. Silcox
Forester
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Appendix D Wildfire Report format

146



I
Wildfirc Report ffilIåï"*,,""" ß

IOENÌIFICATION

Regron: Reeon firo No.: ô Ò -:._ò [wiuui oõf ss**," ïtl€
D¡stnct: o 3 I Fire Boss I12ô714 i ,uRer
F;reNo.: COI|| CficerrnChargeI T¿tÒ71¿u Aiûñ-

j;. Pcc,Supenntenoenr 
I

Locatron: L.S. Sect. Townsnrp

ano/or Larrrude tb -O'ç, Longrrudor q l-3 e,
Zone: l, , Area: Acîron: I , Reason:

Ownershro: O I Number: Srarus: O 2-j
lf Othsr; wírs in:

comOleled bv Disinc: Otiicel

Firc Timf,p¡¡¡ MrM D.0 ¡H ulv Fif. Slt : (to 1/10 ha)

rsnrtron ff L+¿¡.Ei |ff f >iL r+ K 0otedsd 2ìo
0elecÎed L o l. ¿+ l 1o lnit. SugD. ¿lt
Beponsd O'. lo lr lt + o Conrol \z f i¿q

Oispatch ,.. rr.cà' OL I11 i + u Final Siz€ 2 a' ¿a
Supgressron/Amval oib I ttL 3 ) lnltfl^lü Sr/cÊ..sfrf yr þ
Controll€d o'b L,3 o,? olo rvpe r3 i e¡s. t? + o
Exungurshed o15 ol Oist from ñr. (km) (- 4 1
Standard C¡u!.: Oetætþn: Pumprn€ DisEnc. (ft) ' lte
G€neral Activrty O 5- KrVSus , | , ¡¡et¡oo lll-l A'l¡AË Y¡ X t5
SpecJfic Actlvity KrVSug j Reponod by 8oíting Süwr TtE o I F. o z
Cause KruSus OistEnc. E.l. frrfl Frlt (lrit I lrio
Firê lnv6sùEal¡on Conducted Y€s X ¡¡ol

tulejor Factor lnfuencing Fire A R. of oriln (Surfa) RËd.grd O

lf other wnt6 lhem ¡n rBmarks ootow FBPS Fu.a TyD. c I FrlrlF': ?
Ilo-) - fl¿l.f* ¡-,-]. L-!*r 7¿. r taÊc'< a r tt- .iL.â-ra¡- Lt^-, 1-
h.*l; ,- ¿c ¿,'¡*-)r È^- L,cc* r- r 1cáJ
,4 lso t>.5.-*.1 l?.- Cq TtP tre,: ¡

_.{

REGION 1l ,-,1

Firc W.rthar: Nearost Station I Cl ql Zi O¡staÈ Frorn fr(hl n (p 4
lnd.r Raacllng!: FFMC DMC DC tst BUt Frlll

lgnrr¡on 3+ 1 q,çlS ¿rb ii + 5 Ò
0etectåd

I

Suppressron/Arrival : J, I

Controll€d R Ê ..) S ii c eò 3iÒ +{ ô 6 2. q t
Alcft Layal al. Ncarllt lvaathar St¡ñdì S{49rablCó(tnrr¡tI
Aclual at Oetscllon I Codrtolahrc{cad Yú u.' No

Adjusto<f at Deleclion ) ø ln!¡or:.dtf A . /r/. ( 
"-/*Actual at Suppression f tt

Adiusled at Suppressron 4 'ø?

, É,'* .r"- Lt-Ç- áo-e- o.^à <-hq--'L-.¿ æ.:-1 ,{J RõX-
- Jì.< l2rk {, -.- ì--¿l tc < ri!ç¿ 

-* 
.--dt(¿ t,- t¡iT.+.*r.,-- ?ç\

- la- l. l- f;- .-^-* flFl99Z 7
/væ v-
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appendix E Briefing Agenda, Provincial operating PIan, Daily

Planning and Request Sheets
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FIRE PROGRA¡I BRTEFIHG AGENDA T PLAI{HII{G SHEET

DATE: SEPTEIIBER 08. 1992 TIüE: 15:30

I. IIEATHER BRIEFING, DISCUSSIOI{ AND SUI'IIIARY I{OTES:

DAy I - I{0RTH - *ED - ilOrt,t rrouDy trITH $fir*s. HI 7-ll. ltlNo * 20

sotffH - l{ED - t{osTLY CL0UDY SCT SHHRS. Ht 16-20. HIilD tfi 20

DAY 2 - HORTH . THUR . IIOSTLY SUNiIY. POP 307.. HI T3

SOI'TH . THUR . HAIHLY SUHTY. SUXTY. }II 17

DAY 3 . IIORTH . FRI . IIOSTLY CLOUDY I{ITH SI{IIRS. POP 6ü. HI T5

SOI'TH . FRI - iIOSTLY CLOUDY. POP 407. HI 2T

2. CURREI{T FIRE S¡TUATI0llr

A. PRESEHTATIOII AI{D DISCUSSION OF PROYIHCIAL SUIIiUIRY:

I{EI{ STARTS 3

0/c _ B/H [/AJ_ ïftiJ- UlC _ TOTAL 290 HA 346.49r

B. NEI{ STARTS/AREAS 0F CONCERfl:

HE 3 FIRES RECORDED FROII OLD LIG}ITIIII{C. THESE }IERE KflOffi TOII PRIORIW
FIRES

t{¡t

HE

CE

EA
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ADDITIOI{IIL RESOURCE REQUIRE}IEI{TS TO ilEET ALERT LEYELS:
3.

HE

NH

HE

CE

EA

5. RESOURCES

cRElls

REQUIRED FROT OUTSTDE THE PROYINCE:

EQUI P¡tEtfÍ

AIRCR.AFT

6. RESOURCES AYAII.AELE FOR OIÍÍ.OF.PROYIIICE USE:

CREIIS NOHE

EQUIPilEÌ{T NoilE

AIRCRAFT I CL 2I5 CROUP

7. OTHER ITEIIS:
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RDGION: NORTIIEAST

Wo¡thor Str¡io¡¡:
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IÀ81¡ 5.

REGI0ll: lÍm{EÀST

:R: pROGRÊr i.iOrlPSCN t-O F IRE -rrt

llllT"ut ATTÁCÍ RESFot{sE - REsüJnÍE RftttESTs

PÊGa. øø t

DÂTE YALID FOf,,:

r Alrcraft not in pl¡ce shoüld b. shom

B) AIXIITIOilAL RES0{ICES .ßE0ÎJIRE. l0 ËEET tEfttESTEt RESpOtasE [EyErs:

l) Hel lcopters

?) Hatsrbcnbors

3) Crexs

.4) 0th¡r

lEÊIütt DUTY OFFTCET:

lOOtTIf,ttL RES0UICES'lllGÊlTÐ': -

CotlEtTS 1H.0.'s Rersoris for Differences 8rñlron rneoulred and Allocated Resourotsì:

c)

0)

Â) ToT^L rEsornct REouIRErEfrs (B"t.d on R.ou..t.d R".*nt" L"".t),

PR0YIrcItt DIJTI 0FFIGtl¡
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Appendix F Glossary of selected Canadian forest fire terms
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GLOSSARY OF SELECTED CANADIAN FOREST FIRE TERMS

Airtanker - A fixed-wing aircraft fitted with tanks and equipment for
dropping suppressants or retardants on fires. Synonyms - Fire Bomber
and Water Bomber.

Anchor Point - An advantageous location, usually a barrier to fire spread,
from which to start or finish construction of a control line.

Backfire - A fire spreading, or set to spread, into or against the wind

Campaign Fire - A fire of such size, complexity and/or priority ttrat its
extinction requires a large organization, high resource commitment,
significant expenditure, and prolonged suppression activity. Synonym -
Project Fire.

Canadian Forest Fire Weather Index (FWI) System - A subsystem of the
Canadian Forest Fire Danger Rating System; referred to previously by a
variety of names (e.g., Canadian Forest Fire Weather Index, Canadian
Fire V/eather Index, Canadian Forest Fire V/eather Index Tables). The
six components of the FWI System provide numerical ratings of relative
fire potential in a standa¡d fuel type (i.e., a mature pine stand) on level
terrain, based solely on consecutive observations of four fire weather
elements measured daily at noon (1200 hours local standard time or 1300
hours daylight saving time) at a suitable fire weather station; the elements
are dry-bulb temperafure, relative humidity, wind speed, and
precipitation. The system provides a uniform method of rating fire
danger across Canada.

The FWI System consists of six components. The first three are fuel
moisture codes that follow daily changes in the moisture contents of three
classes of forest fuel: higher values represent lower moisture contents
and hence greater flammability. The final three components a¡e fire
behaviour indexes representing rate of spread, amount of available fuel,
and fire intensity; their values increase as fÏre weather severity worsens.

The six standard codes and indexes of the FWI System are:

Fine Fuel Moisture Code (FFMC) - A numerical rating of the
moisture content of litter and other cured fine fuels. This code
indicates the relative ease of ignition and flammability of fine fuel.

Duff Moisture Code (DMC) - A numerical rating of the average
moisture content of loosely compacted organic layers of moderate
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depth. This code indicates fuel consumption in moderate duff
layers and medium-sized woody material.

Drought Code (DC) - A numerical rating of the average
moisture content of deep, compact, organic layers. This code
indicates seasonal drought effects on forest fuels, and the
amount of smouldering in deep duff layers and large logs.

Initial Spread Index (ISI) - A numerical rating of the expected
rate of fire spread. It combines the effects of wind and FFMC
on rate of spread but excludes the influence of variable
quantities of fuel.

Buildup Index (BUI) - A numerical rating of the total amount
of fuel available for combustion that combines DMC and DC.
(Refened to as the Adjusted Duff Moisture Code or ADMC
between 1969 and 1975).

Fire V/eather Index (FWI) - A numerical rating of fire intensity
that combines ISI and BUI. It is suitable as a general index of
fire danger throughout the forested areas of Canada.

Control Line - A comprehensive term for all constructed or natural fire
barriers and treated fire perimeter used to control a fire. see Fireguard
and Fireline.

Day Basing - A procedure whereby initial attack resources are positioned
away from their regular administrative or operational base for a burning
period, in anticipation and readiness for fires that may stârt in a given
area. A procedure used primarily in areas where there is a high
probability of lightning and very high fire danger. (Term used primarily
in Alberta.)

Direct Attack - see Fire Suppression, Direct.

Drought Code - see Canadian Forest Fire Weather Index System.

Duff - The layer of partially and fully decomposed organic materials lying
below the litter and immediately above the mineral soil. It corresponds to
the fermentation (F) and humus (H) layers of the forest floor. When
moss is present, the top of the duff is just below the green portion of the
moss.

Duff Moisture Code - see Canadian Forest Fire Weather Index
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Elapsed Time - The difference in time between the beginning of any acrion
and its actual accomplishment; in fire fighting operations it is customarily
divided into:

Discovery Time - The period from start of a fîre (estimated or known)
until the time of discovery.

Report Time - The period from discovery of a fire until the first person
charged with initiating suppression action is notified of its existence and
location.

Get'Away Time - The period from receipt of report of a fïre by the
flrst person responsible for suppression until departure of the initial
attack force. Synonym -Response Time.

Travel Time - The period between departure of the initial attack force
for a fire and its arrival at the fire.

Attack Time - The period from receipt of first report of a fire to start
of actual fire fÏghting; includes both get-away and travel time.

Control Time - The period from initial attack until the fire is
controlled.

Mop-up Time - The period from achievement of control until enough
work has been done to ensure the fire can not rekindle.

Extra Fire Fighters (EFF) - Personnel other than regular employees or
seasonally employed crews, hired on a casual basis to work on fïres or
provide man-up for short-term preparedness.

Fine Fuel Moisture Code - see Canadian Forest Fire Weather Index
System.

Fine Fuels - Fuels ttrat ignite readily and are consumed rapidly by fire (e.g.,
cured grass, fallen leaves, needles, small twigs). Dead fine fuels also dry
very quickly. Synonym - Flash Fuels.

Fire Danger Rating - The process of systematically evaluating and integrating
the individual and combined factors influencing fïre danger represented in
the form of fire danger indexes.

Fire Front - The strip of primarily flaming combustion along the fire
perimeter; a particularly active fire edge. Fine fuels typically produce a
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narrow fire front, whereas dry heavy fuels produce a wider zone or band
of flames. Synonym - Flaming Front.

Fireguard - A srategically planned barrier, either manually or mechanically
constructed, intended to stop or retard the rate of spread of a fire, and
from which suppression action is carried out to control a fire. The
constructed portion of a conrol line.

Fireline -
(1) That portion of the fire upon which resources are deployed and are
actively engaged in suppression action. In a general sense, the working
area around a fire.

(2) Any cleared strip used to control a fire. Loosely synonymous with
fireguard.

Fire Perimeter - The entire outer edge or boundary of a fire. Recommended
SI units are metres (m) or kilometres (km) (1000 m is equal to 1.0 lûrì).

Fire Risk - The probability or chance of fire starting determined by the
presence and activities of causative agents (i.e., potential number of
ignition sources).

Fire Suppression - All activities concerned with conrolling and extinguishing
a fire following its detection. Synonym - Fire Control.

Methods of suppression are:

Direct Attack - A method whereby the fîre is attacked immediately
adjacent to the burning fuel.

Parallel Attack - A method whereby a fireguard is constructed as
close to the fire as heat and flame permit, and burning out the fuel
between the fire and the fireguard.

Indirect Attack - A method whereby the control line is strategically
located to take advantage of favourable terrain and natural breaks in
advance of the fire perimeter and the intervening strip is usually burned
out or backfired.

Hot Spotting - A method to check the spread and intensity of a fire at
those points that exhibit the most rapid spread or that otherwise pose some
special threat to control of the situation. This is in contrast to
systematically working all parts of the fire at the same time, or
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progressively, in a step-by-step manner.

Cotd Trailing - A method of determining whether or not a fire is súll
burning, involving careful inspection and feeling with the hand, or by use
of a hand-held infra¡ed scanner, to detect any heat source.

Mop-up - The act of extinguishing a fire after it has been brought under
control.

Fire Weather Forecast - A prediction of the future state of the atmosphere
prepared specifically to meet the needs of fire management in fire
suppression and prescribed burning operations. Two types of forecasts
a¡e most common: The zone or area weather forecast is issued on a
regular basis during the fire season for a particular geographical region
and/or one or more fire weather stations. These regions are delineated on
the basis of fïre climate and/or administrative considerations. A spot
weather forecast is issued to fit the time, topography, and weather of a
specific campaign fire location or prescribed fire site. These forecasts are
issued on request and are more detailed, timely, and specific than zone
or ¿Ìrea weather forecasts.

Fire Weather Index - see Canadian Forest Fire Weather Index System.

Forest Floor - The organic surface component of the soil supporting forest
vegetation; the combined duff (if present) and litter layers.

Get-Away Time - see Elapsed Time.

Helitack - Initial attack on wildfires involving the use of helicopters and
trained crews, deployed as a complete unit.

Helitack Crew - An initial attack cre\il specially rained in the tactical and
logistical use of helicopters for fire suppression.

f.F.M.I.S. - Intelligent Fire Management System, decision support software
package developed by Foresry Canada

Indirect Attack - see Fire Suppression, Indirect.

Initial Action - The steps taken after the report of a fTre and before actual fire
fighting begins on it. Note InÍtial Attack.

Initial Attack - The action taken to halt the spread or potential spread of a fire
by the first fire fighting force to arrive at the fire. see Initial Action.
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Initial Attack Base - Any place where initial attack capability has been
positioned in readiness for probable fîre action. The forces must have air
and/or ground Eansport capability on site.

Initial Attack Crew - A crew specifically hired, Eained, equipped, and
deployed to conduct initial attack on wildfires. Also see Helitack
Crew.

Initial Attack Resources - Fire fïghting resources funded and organized
specifically for the prime objective of implementing initial attack on
wildfires (e.g., airtankers, initial attack creïys, helitack crews).

Initial Spread Index - see Canadian Forest Fire Weather Index
System.

Lightning Locator System - A network of elecronic field sensors linked to
a central computer to detect, triangulate, plot the location, and record
cloud-to-ground lightning flashes in real time over a large predetermined
area.

Limited Action Fire - A fire that is receiving little or no suppression action,
especially beyond initial attack, because of resource management
priorities, fire load or other agency constraints. A fire on which any
action taken is less than the agencyrs normal standard for full suppression.
May involve one or more of the following conditions: a decision to let
the fire burn freely, reconnaissance and mapping only, resource staging to
await more favourable control conditions, site-specific action to protect a
local value, mop-up of fire perimeter once weather conditions facilitate
easy contol.

Limited Action Zone - Any predetermined area within an agency's
jurisdiction where fires will be allowed to burn without full suppression
effort to control. Fires may receive initial attack in some situations but
follow up after escape is always limited. Such a zone is generally
established formally to recognize low values-at-risk or other agency
constraints.

Loaded Patrol - An active helicopter detection method that utilizes futly
equipped (loaded) fire crews flying detection routes in anticipation of
finding a fire and actioning it immediately upon discovery.

Man-down - see Manning Action.

Manning Action - The daily or short-term adjusftnents in the strength and
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positioning of fire suppression resources required for initial attack to
meet a predetermined level of preparedness based on the likelihood of fire
occrurence and probable fire behaviour as determined by the forecasted
fire danger. This may involve increasing (i.e., man-up) or decreasing
(i.e. man-down) the number and types of suppression crews and
equipment.

Man-up - see Manning Action.

Mineral Soil - That portion of the soil stratum immediately below the litter
and duff. Mineral soil contains very little combustible material except on
highly productive sites where an uppersoil horizon may be enriched with
organic matter.

Parallel Attack - see Fire Suppression,Parallel.

Preparedness - Condition or degree of being able and ready to cope with an
anticipated fire situaúon.

Project Fire - see Campaign Fire.

Response Time - see Get-Away Time under Etapsed Time.

Travel Time - see Elapsed Time.

Values-at-Risk - The specific or collective set of natural resources and man-
made improvements/developments that have measurable or intrinsic
worth and that could or may be destroyed or otherwise altered by fire in
any given area.

Water Bomber - see Airtanker.
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Table Gl: RED ZONE 1990 detection to suppression response time distribution by alert level with corresponding sizes and distances
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Table G2: ORANGE ZONE 1990 detection to zuppression response time dishibution by ale¡t levd with corresponding sizes and distances
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Table G3: YELLOW ZONE 19X) detectlon to suppression response tlme distribution by alert level with corresponding slzes and distances
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Table G4: GREEN ZONE 1990 detectlon to suppresslon response tlme distribution by alert level wlth corresponding slzes and distances
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Table G5: WHITE ZONE 1990 detectlon to suppresslon response tlme dlstrlbutlon by alert level wlth correspondlng slzes and dlstances
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Table G6: RED ZONE 1991 detecüon ûo suppresslon response tlme dlstrlbudon by alert level wlth correspondlng slzes and dlstances
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Table G7: ORANGE ZONE 1991 detection to suppression reslrcnse time distribution by alert level with corresponding sizes and distances
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Table G8: YELLO\ü ZONE 1991 detectlon to suppresslon response tlme dlstrlbutlon by alert level wlth correspondlng slzes and distances
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Table G9: GREEN ZONE 1991 detcction to suppresslon response tlme distributlon by alert level with corresponding sizes and distances
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Table G10: \ilHITE ZONE 1991 deûectlon to suppresslon response tlme dlstrlbutlon by alert level wlth correspondlng slzes and dlstances
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Table Gl1: RED ZONE 1992 detectlon lo suppresslon response tlme dlstrlbutlon by alert level with corresponding slzes and distances
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Table G12: ORANGE ZONE 1992 detection to suppression response tirne distribution by alert level with corresponding sizes and distances
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Table G13: YELLOW ZONE 1992 detection to suppression response time distribution by alert level with corresponding sizes and distances
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Table G14: GREEN ZONE 1992 detectlon to suppression response tlme distribution by alert level with corresponding sizes and distances
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Table G15: WHITE ZONE 1992 detection to suppression response time distribution by alert level with corresponding sizes and distances
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Table H2 : 1990 frequency distribution of detection sizes by detection method
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Appendix I Qualitative Observations from Daily Planning Sheets

1990 fire season

Northeast region 1990

During the 1990 season this region generally had three helicopters at

levels 0 to 1, four to seven helicopters at levels tr to trI and eight helicopters at

level IV, or when sustained fire action occurred. In general the region required

six helicopters before bases indicated a 15 minute attack for levels III and IV.

The one large fire of note from a resource requirement perspective was the

Wabowden fire in July.

Northwest region 1990

In this region helicopters were maintained once man-up occurred. A tair

amount of doubling up of helicopters on attack bases occurred, but since report

sheets do not properly differentiate between initial attack, and sustained action

placements, further analysis was not possible. Comments on the daily report

sheet indicate that the fire control officer keeps good account of the "spec"

resources in the region. Overall, two helicopters were in place at levels 0-1, 3-6

helicopters at levels II-[I, and seven or more at level III plus.

Western region 1990

This region generally has a light helicopter available on "spec" in Swan

River that is capable of meeting most initial attack needs. When heavier fire

problems occur the region relies on the Northwest region to assist it'with

suppression and iniúal attack.

Interlake region 1990

Helicopters were only available in the spring with most midsummer

requests denied by the duty officer.
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Eastern region 1990

At levels 0 to tr this region often operates with two helicopters or less. It

depends on CL-215 bombers in early part of the season before they are

dispatched north. At levels II to III, 4 to 5 helicopters are generally in place.

At level Itr or more with sustained action six helicopters or more have been

utilized. Regional fire control officers often recommended when excess

machines were in place and indicating casual hires not be extended. Major fire

event occurred in the Bloodvein in August.

Southeast region 1990

Often depends on light helicopter stationed in Rennie for coverage. The

season was generally uneventful with a large number of days with no helicopters

documented.

Southwest region 1990

A non fire type region, no requests, no placements.

Whiteshell region 1990

Noticed Rennie is used as an attack base center with two helicopters often

doubled up when levels are at trI. The "spec" helicopter machine is often in

place at Rennie but not always shown on daily report. This region often

depended upon the eastern region to cover off the northern portion of the

region with helicopters and waterbombers.

l99l fire season

Northeast region 1991

Cl-2I5 waterbombers were stationed in this region for a considerable

amount of time. At levels trI to fV generally 5 helicopters were in place. Some

doubling up of machinery did occur, but it was the exception. The region

indicated a substantial amount of roving coverage where one helicopter covered
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two or more base areas. This roaming task was generally accomplished through

the use of a medium helicopter covering off adjacent bases. Helicopter

resources were often indicated as committed to transport purposes or fire

action.

Northwest region l99l
The region went through prolonged stretches of time with only one

helicopter in place when alert levels were low. Most demands made by fire

control officer were met. Fire conffol officer exceeded in communicating the

available machines located in the region.

Southeast region 1991

The region often depended on Rennie for coverage. Loaded helicopter

patrols were often coordinated with the eastern region. Documentation appears

to indicate good inter-regional cooperation.

Eastern region l99l
Resource requests generally met with the fire control officer almost

always spreading resources out across the region. Virtually no doubling up of

resources, and waterbombers were often indicated as unserviceable.

Interlake region l99l
Alert levels are generally high in spring and low in the fall. Helicopter

usage was generally limited to ttre spring and fall. Long periods of time with no

helicopter resources, with Gypsumville having most placements when

helicopters were listed.

Western region l99l
Utilized local light helicopter when required for loaded patrols. Medium

helicopter \ryas in place in spring time before it was required in the north.

Whiteshell l99l
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Extensive doubling up of helicopter resources occurred in Rennie when

more than one machine was available. This may partially be accounted for by

the fact that a "spec" machine often placed in Rennie. Relied on the Eastern

region for loaded patrols in northern portion of region. Prolonged periods with

I or no helicopters

1992 fire season

Northeast region 1992

At low levels 0 to I, two or more helicopters were often based at Paint

Lake. Helicopter resources ¿ìre generally not spread out across the region until

level Itr alert is in place. Level 3 resource needs are often addressed by

bringing on additional light helicopters'at remote locations rather than moving

medium helicopters from the Paint Lake area. Prolonged periods in July when

levels were at 0 to tr with three machines stationed at Paint Lake.

Northwest region 1992

The majority of the season was addressed by one helicopter based out of

Snow Lake. Iævels were generally depressed throughout the region with very

little resource movement. No documented requests for additional machinery all

season.

Western region

The region had almost all its needs met by a "spec" helicopter in Swan

River. Long periods occurred with no need for helicopters or additional

resources.

Central region t992

Noticed when a helicopter was available in the region it was usually

located at Hodgson. No resource requests documented. When two machines

1992
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available in region they were usually placed in the s¿rme location.

Eastern region 1992

The season had long periods with only one helicopter. The region often

coordinated the protection of the entire southeast and eastern portion of the

province.
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Appendix J IFMIS Size Predictions

Type and Spread Rate

Cross Compared by Fire
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Table Jl: 1991 IFMIS predictions compared to wildfire report data by fuel type and spread rate
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Table JZt L992IFMIS predictions compared to wildfire report data by fuel type and spread rate
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Table J3: 1991 averaged IFMIS predictions compared to wildfire report data by fuel type and fire type
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Table J4:1992 averaged IFMIS predictions compared to wildfire report data by fuel type and fire type
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Table J5a: All fuel types fire rate/fire type cross comparison 1991

Table J5b: Alt fuel types fire rate/fire type cross comparisonlgg2
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Table J6a: Cl fire rate/fire type cross comparison 1991

Table J6b: Cl fire rate/fire type cross comparison1992
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Table JTaz C2 fire rate/fire type cross comparison 1991
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Table JEa: C3 fire rate/fire type cross comparison 1991
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Table J9a: C4 fire rate/fire type cross comparison 1991
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Table J10a: C5 fire rate/fïre type cross comparison 1991

Table J10b: C5 fire rate/fire type cross comparison1992
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Table Jll: C6 fire rate/fire type cross comparisonlgg2
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Table Jl2az Dl fire rate/fire type cross comparison 1991
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Table J13a: Ml fire rate/fîre type cross comparison 1991
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Table J13b: Ml fire rate/fire t¡le cross comparisonlgg?
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Table Jl{az M2 fTre rate/fire t¡le cross comparison 1991
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Table J14b: M2 fire rate/fTre type cross comparisonlgg2
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Table J15a: Ol fire rate/fîre type cross comparison 1991
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Table J15b: Ol fire ratelfire type cross comparison 1992
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Table J16a: 51 fire rate/fire type cross comparison 1991

Table J16b: Sl fire rate/fire t¡re cross comparÍson1992
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Table JlTa:. 51 flre rate/fire type cross comparison 1991

Table J17b: 51 fire rate/fire ty¡le cross comparison1992
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