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THE HISTORY AND RELIABILITY OF THE
USDA FOREST SERVICE WILDFIRE REPORTS

Linda R. Donoghue, Research Forester,
East Lansing, Michigan

Wildfire reporting is as old as the USDA Forest
Service. Beginning in 1905 with, Form 944, fire in-
formation has been reported in varying detail under
several different formats. This paper briefly traces
the history of Forest Service fire report forms, ex-
amines both the quantity and quality of information
recorded on the current Individual Fire Report, Form
5100-29, and discusses other aspects of the Forest
Service wildfire reporting system. This information
will be useful to those evaluating and designing
wildfire reporting systems. By viewing the patterns
- of historical development and change that led to the
current 5100-29, and by examining factors influenc-
ing the quality of data recorded on the form, land
managers will have a good foundation on which to
base their decisions to change the Forest Service
wildfire reporting system.

' FIRE REPORT HISTORY

The first Forest Service fire report (Form 944),
issued in 1905, required only 15 items of information
for each Class B or C2 fire recorded (fig. 1). Unlike

~ subsequent forms, this initial report had space to
report up to four individual wildfires. By 1914 a
pocket-size report (Form 874-6) was used.to record
- an individual fire in any size class. Compared to the
original form, a more detailed accounting, particu-
larly of suppression costs, acres burned, and timber
- damage, was required for each wildfire. Although
Form 874-6 was probably the first individual fire
report (i.e., only one fire was reported per form), Form
929, issued around 1920, was the first to receive the
official title Individual Fire Report used to this
- day. Beginning in the 1920’s, the information re-
quired about a single wildfire increased considera-
bly; form size expanded from 3% by 6% inches in
1914 to 8 by 14 inches in 1920 and to 8 by 16 inches
 in 1931 (fig. 2). During the 1920’s, up to four different
individual fire reports were used Forest Servicewide;
they were identical except for supplemental fire in-
formation recorded under the heading “Studies.” Ap-

parently, different research data were recorded for
different Forest Service Regions to assess fire-danger
in specific areas of the country. In the 1930’s “Stud-
ies” was replaced with a detailed “Analysis of Action
Taken” at the fire scene. This latter supplemental
information was primarily responsible for the in-
creased size of the 1930 reports. By this time, too,
all of the regions reported the same information on
a standardized 929 form, but the amount of infor-
mation reported depended on the size of the fire. One
929 was required for Class B and C fires and perhaps
a different form for Class A fires, although there’s
no historical record of a Class A fire report.

1940 marked the modern era of fire reporting. The
report form issued at this time was the first designed
for automated data processing and easy readability
(fig. 3). The standard 8- by 10%-inch form was ini-
tially used to report all’size classes of fires. By 1946,
“A” fires were officially reported on a separate form.
Beginning in 1950, the amount of information re-
quired for wildfires was gradually reduced, and all
size classes were reported on one form. The current
fire report, containing 44 items, is basically a con-
densed version of the 1960 form (fig. 4a, 4b).

1Fire report forms and related correspondence is-
sued by the Forest Service from 1905 to 1959 were
obtained from the National Archives Building; Rec-
ords of the Forest Service (Record Group 95); Records
of the Division of Operation (1900-44) and Division
of Fire Control (1909-41); Office Copies of Forms (1900-
09), Records of the Office of Forest Reserves (1905-
7), General Correspondence (1909-37), and Statisti-
cal Data (1935-41).

20nly three fire-size classes were initially reported:
Class A (under Y4 acre); Class B (under 10 acres);
and Class C (over 10 acres). Apparently no infor-
mation was reported for Class A fires other than the
total number for each month.



Form 944
UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

~ REPORT OF FIRES FOR THE MONTH OF _ _ _ ____ ____ , 190

_______ —— — — Reserve. —————— e —— Forest Ranger.

Class (B or C).

Location.

Total number of acres burned over.

Number of acres of timber burned

over.
Amount in feet b. m. timber | 678N o — — — — — —— —  —— e, ———— = B
deglroyed.~ Pry — b e e

" Amount in feet b. m. of timber dam-
aged but not desiroyed.

Value of timber deetroyed.

Amount of damage to timber not
destroyed.

I'robable cause.

. Who discovered the fire?

When discovered?

When was work on fire commenced?

When was work finished?

Ninber of extrn men cmployed,

Cont
For help e . = —— ——

For malterialg, tools, et¢ am n = =

Total enng

Number of flpca of Clie A cxtimgraished dirings the monthe

\ N3 1'int 'a ¥ s » ) . .o d BT 3 H 1
Nore. s veport s to be =ubmitted at the end of each month by the Ranger (o the Rupervisor, I no dives have veconreed

during the month, so state on thik form, Use a separate column for reporting each fire,

In cane of 0 darge fire, any ad-itional information neceswary for the Forest records should be <abmitted in a supplementary
letter. Report also any work done on fires outside of the Forest.

Figure 1.—Form 944—the first USDA Forest Service fire report form.
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Figure 2.—Front of the Forest Service Individual Fire Report, Form 929, used for Class B and
C fires during the 1930’s. Up to 700 entries were possible on this 8- x 16-inch form.



Form 929

UNITED STATES DEPARTMENT OF AGRICULTURE

Reviced
Ocduer, 1939 FOREST SERVICE Ranger District ...
INDIVIDUAL FIRE REPORT Regional Fire Number.
ALL CLASSES OF FIRES
Col.
1 IDENTIFICATION 6 PHYSICAL CONDITIONS CodeNos. | (o
35
a. Nome of tire: _ ___ _______ . Pt. of origin in seen orea from 0-1-2-3 L.O. Sto.L_________ ) }_ .......................
{occupied)” (nof occupied) |
36
b. Ranqevs firgnumber: _ _____ e ccccccmc———-] b. Visibility rotng: - o e e cece e m e e ————
(miles)
37
c. Twpio oo [ |- T, Mer oo eciccecccamcceead c. Discovery distonce: _ _ _ e eiccicemccccccmcecced P eenfaeas
(miies)
| q 38-39
d ReQON: _ e cieececccemmeemeeeeoedb e ] d.Donger roting Closs: - e ieiceccccceccmcceceed b meccacefeeaee
: (regional symbol)
2-3 40-41
e FOrest: e emeeeeememeoemee b e ] €. Wind velocity of time of first ottock: ____ ____ .o b ]
. (miles)
4-7 42-63
f. Supunwu fire nUmDRT: _ _ o eceaas PSSP | NI SR 1. Wind velocity ot time of greatestrun: . _____________________________._______ Il V...
] (miles)
8 44-45
Yeor discovered: . . _ .. iiiieiciiceiececaeen B | DY S Timber type ot point of origin: __________________________ oo bl
4 W E Y (regional symbol)
9 46-47
N MOP ™ 2iSCOVered: . . . .o cemeeeeemeceeeccecomeeeoedbeceaeaaaa ] - h. Fuel t at point of OfiQin: . __ ... ieecccecccem e b
seov 1 vel type atp 9 (regionci symbol) T
10-11 48-49|
_______________ 4| i Worst fuel typeonoreo: . .. ..o
(regicnai symboi)
12 50
J. Exposure: e ceccmcceceee bt
13 51
__________________ k. Elevation above see-bevel: ___________________________ . .. ... Jb .. 4{____]
(feet)
14 52
__________________ L LT ISP | AP IS,
{percenr)
T .
CodeNas. | &2 [ 7 BEHAVIOR OF FIRE I[ cose Ns. | S0
15 53
a.Character of fire onarrivol: _____________ ... ... .. { ......
Col.
Code Nos. 54-55
Nos. b. Area when di (1. RSP | SR I
16 56-57
QGeRerOl: . e ————am O IS | B V7Y N -1 X T | RS SRUSUSRUU | WUTSS R
5 I7-18 58-62
b Specitie:_ o] —]| dAreowhencontrotted: (... ______________ M .M. 1T
\ (NF ond other inside] (outside )
63-64
c.Classof people: . ... oo % ¢. Perimeter in chaing at first attock: B |
o N 65-67
[} : e e e e mmem -w Y| f. Perimeter in choins when - 5___1
5 68
4 FIRE STARTED ON Code Nos. | SO q. Av.chains perimeter increase per hour origin to ottacks.....
20
5 TIME Code Nos. | SO ACCESSIBILITY AND MAN POWER
. A. ELAPSED TIME N
- oare [ oo | Y ToRmR &\\\\\N\\\\\\\\W\\\\
guess: (____ ) 21
a. Origin: known:({___ N S o Regular action: {__.________), Independentoction: {_________ ) ______H_______| "7
b O a 2723 b Dise. b I
_______ 18C. DY ce o o o et e e m gy eeeqeen——————————
. (5-0) Y loss of Giscoverer) {loca¥ion) § N
24 )
cReported: ... 1. __......L._____ . JEON | S SR ¢. Rprtd.to: e eeecmemeemeeeeememcmeeemesescmecmecmmememnneanad MANN
lc-0) (nome) (locotion)
) ) 71:72
AFirstaMOek: o omeeee oo Y ] o] d. No. men in 15" attack: §_____. R -T2 S | B SR
(d-c) Tnome/
e st --.anm _______ . No.men in ISt reinfor
] (e-a)
1. 2. reinforcements: §__._.._.._}.___.____ N U SR 1. No. men in 20d. reinfor
: (t-e)
G Mo no. lineworkers:. | .. ...} ... 4. .l ). g Max. no. of line workers: ———-
. (g-¢)
h. Mox. no. men mobilized:| .. ....._..d..o b bl .. - h. Max. no. of men mobilized:
] (h-c)
i. Fire controlled: 73] & Miles traveled by road by initio! attack force: .
i<
. " - 77-78
i. Fire mopped up: 777) j. Miles troveled by troil by initial ottock force:
. I
. 79
KFireouts .. Ll &\\\w k. Miles traveled cross country by initiol attock force: :

Figure 3.—F'ront of the 1940 Forest Service Individual Fire Report, Form 929. This was the
first form designed for automated data processing.



USDA - FOREST SERVICE FIRE NAME RANGER FIRE NO.
INDIVIDUAL HRE REPORT MANDATORY ITEMS: CLASS A 1-33 | REGION FIRE NO.
CLASS B 1-34 CLASS Cto G 1-44
1. State (2-3] | 2. County 3. Forest [4-5] |4. District r6-71 |[S. gupervisor (8-10]
o.
6. Fire started on (11) | 7. Month [12] | Day [13-14]; Year [15] |8. Watershed No.[16-23] |9. Size Class [24]
© 10. Statistical Cause '25] [11.General Cause [26] -12. Specific C:use [2772-8-].-;37.-C-lass of people [29)
DATE [ELAPSED TIME|| 27. Slope (59
: HOUR Vg
. Mo. Day Hours ;Min -
14. Origin [30-31] . Aspect (60}
15. Discovered = - [32-33) . Elevation (61)
(Item 15 minus 14) —— | —— =
16. First attack , [36-37] :38-39 30. Cover type - vicinity of origin [62-63)
(Item 16 minus 15) —— | - -
17. First. Reinforcement [40]  !4142 ({31, Fuel type - vicinity of origin [64-69)
_ (Item 17 minus 16) - ————
18. Fire Controlled, [43-45) 32. Cost Class [70]
. Item 18 minus 16 - -
19. Fire Out 33. Location
Location description
- iy Scale: _________inches = 1 mile
20. Discovered by (Class) | Location (467 a. T}?wn- [71-74]
: A
» ! i ! ship
. - | 1 | - o
21. First.Attack by |(Kind) |(Amount) [47-48) | ' ' b. Range (75-78)
1 . |
. e | I P S S S ———
22. First Reinforcements (Kind) |(Amount) [49-50] | ! : c. Section [79-80]
R | ' !
. == |
23. Maximum No. Personnel [51-54] | .I :
. ‘ - - - — _I— TT T - =TT -=="1
| A
24. Value Class at Origin [55] : ! ! Alternate description for
. . | . lands not covered by
_ : = ___.-.‘-___l___.:---_ GLO surve
25. Fire danger [56-57] | ! ! e. Lati- [72-75)
| : 1 tude
- ' ————
26. Special Weather feature [58] } : : f. Longi- [76-80)
tude
34. Acres burned NATIONAL OTHER 36. Total area when controlled [65-70]
FOREST LANDS
LANDS INSIDE [pp———
a. Noncommercial forest [11-16) [17-21) 37. Fuel type prevailing on burned area [71-76]
. e e —— [Epp—
- b, Comrngrcial forest [22-27]) [28-32) 38. Topography (vicinity of origin) {771
(1) Natural N -
) [33-37] [38-42) 39. Highest Fire Danger [78-79]
) Plantation |  _____|  _____ -
" c. Nonforest [43-48) [49-53] 40. Critical Weather Feature (80]
35. \(lﬁlélﬁ)e of timber destroyed [54-59] [60-64)
Remarks (Continue on reverse if required)
. Submitted (Signature) Date Approved (Signature) Date
[Acting] District Ranger (Acting] Forest Supervisor

‘Figure 4a.—Front of the 1970 Forest Service Individual Fire Report, Form 5100-29. 5100-29 (10/69)



Value of Resources Damaged or Destroyed
(Code in hundreds of dollars)

N.F. LANDS (1)

OTHER LANDS (2)
INSIDE FS PROTECTION

Dollars

Code

Dollars Code

41. Timber

[11-15]

[16-20].

42. Other (non-timber)

. Watershed

[26-29]

. Recreation

[30-34)

[35-38)

0

. Range & Wildlife

d. .Improvements

. Other non-timber

T

Total non-timber (a to e incl.)

-43. GRAND TOTAL (Items 41 and 42f)

44. Acres burned by Value Class Value
Acres Acres
Class
[49] [50-54] [55-59]
[60] [66-70]
(71} [76-79]

GP O 888-978

Figure 4b.—Back of the 1970 Forest Service Individual Fire Report, Form 5100-29.



Table 1.—Fire location items reported on USDA Forest Service fire reports from 1905 to 1981

Fire location

1905-1909 1910-1919 1920-1929 1930-1939 1940-1949 1950-1959 1960-1969 1970-1981"

State

County

Region

Forest X X
District

Sec.-Twp.-Range

Latitude-Longitude

Mag :
At Discovery' X

XX XXX XXX
XX XXX XX
XXX XX XXX X
XX XXX XXX

XXX XXX XX
XXX XX XX

"This refers to land either inside or outside Forest Service protection boundaries.

In addition to fluctuations in report size, changes
in titles and form numbers and other modifications
since 1905, fire report content has also been revised.
Basically, 14 general categories of fire information
have been reported fairly consistently: fire name, fire
number, location, size class, cause, date started or
discovered, fire occurrence and suppression times,
environmental conditions, fire behavior and size in-
crease, suppression forces and activities, acres burned,
fire damages, remarks, and signature(s) of officer(s)
approving a report. Within most of these categories
the kind and amount of information reported changed
from decade to decade. Table 1, for instance, shows
the range of fire location items reported from 1905
to the present. Initially, a simple written description
was used (e.g., “2%2 miles Northwest of Goodells Creek
Bridge”), but as more detailed and accurate report-
ing became necessary, the amount of required fire-
location information increased.

Fire-cause classifications were also expanded over
the years to identify in greater detail the primary
~ causes of wildfires and the persons responsible for
them. Because these cause categories have been
treated separately in another paper, their historical
development and use will not be discussed.?

~ To gauge the efficiency and, in part, the effective-
ness of suppression efforts, the times at which var-
ious fire activities occurred were documented on
wildfire reports (table 2). Fire times reported with
the greatest frequency from decade to decade include
origin, discovery, reported, first attack, reinforce-
ments, control, and fire mopped up and/or out. In-
- formation such as who discovered the fire, who re-

" 3See Donoghue, Linda R. Classifying wildfire causes
" in the USDA Forest Service: problems and alterna-
tives: Res. Note NC-280. St. Paul, MN: U.S. Depart-
ment of Agriculture, Forest Service, North Central
Forest Experiment Station; 1982. 5 p.

ported it, or who received the report accompanied
the time data during most of the report’s history.
Although 20 different categories of elapsed times,
calculated from fire occurrence and suppression times,
have been used since 1920, no more than 12 were
documented on a fire report in any given decade. As
fire control activities became increasingly organized
and complex, managers needed more information to
assess fire behavior. As a result, beginning in 1920,
environmental conditions such as cover and fuel types,
fire-danger indicators, weather, and topography were
incorporated on individual fire reports (table 3). Slope,
aspect, and elevation were reported continuously for
60 years.

In conjunction with environmental conditions, fire
behavior and fire size at various stages of suppres-
sion were reported (table 4). This information ena-
bled fire control managers to gauge the efficiency of
their suppression efforts and predict when such ef-
forts would be required.

The number and type of suppression forces used
on a wildfire, the quantity of suppression effort (work-
hours) required, achievements (measured in terms
of line construction), costs, and other related data
have been documented to some degree on fire reports
since 1905 (table 5). Items most commonly reported
include number of people at first attack, the number
of reinforcements, total number of workers, and fire
suppression costs. By 1970, work-hour and line con-
struction data were no longer reported.

Reporting acreage burned and fire damages grew
into a complex process over the years, particularly
in the 1920’s and 1930’s. In 1905, for example, only
acres of timber and the total area burned were doc-
umented. By 1930, however, the report also included
acreages of nonproductive forest, mature or mer-
chantable timber, reproduction or young growth, cu-
tover areds -and slash, stocked and unstocked mis-
cellaneous areas, livestock forage, complete. kill in

7



Table 2.—F'ire occurrence and suppression times reported on USDA Forest Service fire reports from
1905 to 1981

Fire occurrence and
suppression times
(Date/hour/minute)

1905-1909' 1910-1919 1920-1929 1930-1939 1940-1949 1950-1959 1960-1969 1970-1981

.Origin
Discove? X X
Reporte
Departed
Arrival :

First attack X X
Reinforcements
Fire corralled
Fire controlled
Fire mopped up/out X X
Time when maximum number of workers
were on the line

Time when maximum number of workers

- were mobilized '

XX XXX XXX X

X

XXX XXX XXX XXX
>X XXX XX XXX
XX XX XXX
XX XX XXX
XX XX X<

10nly the date was reported.

each timber type, and acres burned due to avoidable
errors in fire control methods. All this information
was required for each major timber type in which
the fire occurred on National Forest land, other lands
inside the forest, and protected and unprotected lands
outside the forest boundary. Similarly, damage in-
formation increased from the amount and value of
timber destroyed to include quantity and value of
“other resources lost to a wildfire. Although the con-
tent and format of this information changed from
decade to decade, some patterns do emerge:

® Generally, acreage and damage information was
recorded in tabular form with ownership catego-
ries (e.g., National Forest land, private lands in-
side, outside lands protected or unprotected) on

one axis and resource categories (e.g., timber, range,
wildlife, recreation) on the other.

Acreage burned was divided primarily into com-
mercial, noncommercial, nonforest, and young-
growth or reproduction land categories.

Damages were divided into two basic categories,
timber and nontimber, with the former receiving
the greatest emphasis, particularly from 1905-1940.
During that time, detailed accountings of damages
to forest land and plant growth under different
stages of development were required. The amount
of rangeland burned was the only nontimber re-
source given major recognition.

~ Table 3.—Environmental conditions reported on USDA Forest Service fire reports from 1905 to 1981

1905-1909' 1910-1919'

1920-1929 1930-1939 1940-1949 1950-1959 1960-1969 1970-1981

Cover and fuel types
Cover type-origin
Cover type-prevailing
Fuel type-origin
" Fuel type-r,revailing
Worst fuel type
Specific fuel-origin/spread
Fire-danger & weather
Fire-danger rating
-classes orindices
Windspeed
Topography
Vicinity of origin/
- placement on slope
Slope
Aspect/exposure
Elevation

>xXXXx

X X
X X

X

>
X X X X
>xX X X XX
XXX X X X x>

XXX X X
XXX
XXX
XXX X

'Not reported.



Table 4.—Measures of fire behavior and size increase reported on USDA Forest Service fire reports from
. 1905 to 1981

"Measures of fire
behavior and . .
size increase ) 1905-1909' 1910-1919' 192I_]-1929 1930-1939 1940-1949 1950-1959 1960-1969 1970-1981
Fire behavior
- Character of fire on arrival X X X X X
Rate-of-spread X
Fire-size increase
Area when discovered X X X X X
Area on arrival/attack X X X X X
Area when controlled X X X X X X
Perimeter at first attack X X
Perimeter when corralled X
Perimeter when controlled X X X X X
Perimeter increase/hr : X X X
(origin-discovery/attack)
"Not reported.
® The 1930 Individual Fire Report, the first to in- The different approaches used since 1905 to report
clude nontimber damages other than forage, es- wildfire damages reflect the frustrations still evident
tablished most of the categories used in subse- today, caused by the lack of satisfactory methods for
quent years. Then, as now, nonforest damages were measuring impacts of wildfires on forest resources.

reported strictly in terms of dollar values.

Table 5.—Suppression forces and activities reported on USDA Forest Service fire reports from 1905 to 1981

Suppresslon forces and
activities information 1905-1909 1910-1919 1920-1929 1930-1939 1940-1949 1950-1959 1960-1969 1970-1981

Discovery/lookout tower information
Travel

Distance traveled to fire X
Method of travel
Suppression forces
Number of people at first attack
Type of first attack
First attack by Forest Service or other
Number of people as reinforcements
{ype of reinforcements

otal number of people X X
Suppression effort
- Work-hours to control
Work-hours to mon-up
Work-hours-total (on the line)
Line built
Total line built by hand
Total line built by equipment
Total chains held line X

Line held by equipment ' X
Total chains lost line X
Average chains held line

or line built/work-hour
Percent perimeter X
worked by equipment

Suppression costs/cost class X X X X X X

X XXX X X >
X XXX X X xX XX X
>xX XX X
>x<Xx XX XXX XX XX X
XX XXX XX
XXX XX

>
>




THE 1970 INDIVIDUAL FIRE
REPORT, FORM 5100-29

Content

The individual fire report (Form 5100-29) cur-
rently used by the USDA Forest Service contains 44
numbered items of information and six unnumbered
items* used primarily for administrative purposes
(fig. 4a, 4b). Not all 44 items are required for each
wildfire, however; items 1-33 are reported for Class
“A” fires, 1-34 for Class “B” fires, and 1-44 for Class
“C” to “G” fires. .

The content and design of this wildfire report are
based largely on historical precedent. Well over half
of the items (64 percent) have been reported contin-
uously for 60 years or more (25 percent since 1905
and 39 percent since 1920), and nearly all of the
remaining have been on Forest Service fire reports

for 20 to 40 years. Only two, watershed number and

value class at origin, are unique to the current form.
Perhaps the greatest change in form content is in
measures of fire behavior and size increase. In the
past, five to seven measures were reported each dec-
" ade, but now only one, total area when controlled,
‘is on the form (table 4).

Data Use and Reliability

The individual fire report is one of the most fre-
quently used data sources on wildfires in the country.
(An average of 13,200 reports are filed each year.)
According to the Forest Service Handbook, FSH
5109.14 (1970), “Form 5100-29 provides important
data for planning and administering fire control ac-
" - tivities, and for the study of techniques and problems
by research and administrative personnel.” Data are
used not only in preparation of annual statistical
summaries, but also (1) as a base for fire planning
- and allocation of funds; (2) to evaluate fire preven-
tion programs; (3) to gauge fire suppression effi-
ciency; (4) to assist in fire damage appraisal; and (5)
to evaluate the National Fire-Danger Rating System
"(Deeming et al. 1977).

Because a large proportion of fire control and fire
prevention planning in the Forest Service is based
on fire report information, accurate and reliable data
from the 5100-29’s are essential. The reliability of
- fire report information is often questioned, however,

" 4Unnumbered items include fire name, ranger fire

number, region fire number, remarks, and submitted
and approved signatures and dates.
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indicating a lack of confidence in some of the report
entries and resulting data summaries (Chandler 1960,
Simard et al. 1973, Main and Haines 1974). Of the
many factors affecting data reliability, perhaps the
two most important are (1) the methods used to ac-
quire and record data and (2) the attitudes of indi-
viduals completing the fire report (Simard et al. 1973).

The first of these two factors depends not only on
the nature of the information sought, but also on the
priority and immediacy given to reporting wildfire
data. According to Simard et al. (1973):

The information recorded [on a fire report]
can vary from a precise observation to an
almost random guess. Assuming a total lack
of bias on the part of the reporting individ-
ual, certain information is normally quite
exact. Directly observed data such as fire lo-
cation and time of detection are normally
highly reliable and precise data.

The authors go on to say that other observations are
based on measurements that have varying degrees
of precision (e.g., volume of forest products destroyed
by a large fire or final area of large fires). A few
factors can be naturally highly variable or imprecise
(e.g., fire cause and time of ignition).

There is another significant factor per-
taining to the method of recording infor-
mation which must be considered. Field per-
sonnel are concerned with fire control—not
data acquisition. There are always other
pressing duties which demand an individu-
al’s time and attention in addition to accu-
rately recording information about a fire. This
applies both during and after the fire. While
some relatively straightforward information
is normally recorded in real time, much of
the more complex data may be based on
memory and perhaps a few scribbled notes.
Under such circumstances some loss of ac-
curacy and detail is unavoidable (Simard et
al. 1973).

The second factor, attitudes of individuals com-
pleting a fire report, is also important to consider
when determining the quality of data reported on
the 5100-29’s. For example, according to Simard et
al. (1973), in agencies where supervisors expect com-
plete and accurate information on fire reports, in-
dividuals are likely to have good attitudes toward
filling out the forms. However, if individuals filling
out fire reports know that checks on their accuracy
are rarely made, that their supervisors do not value
proper completion of the fire reports, or that truthful
reporting can lead to repercussions from superiors,
they may be careless, untruthful, overly hasty, or
resentful while recording information.



Simard warns that overlooking the attitudes of
individuals when they’re completing the form could
- invalidate results based on analyses of data from
these reports.

Realizingthat the methods of data acquisition and
recording as well as the attitudes about fire reporting
may affect the quality of fire report information, we
formulated a study to examine the impacts of both
on data reliability. The study was also designed to
obtain ideas, comments, and suggestions about var-
ious-aspects of fire reporting from field personnel.

METHODS

~ During the 1974 and 1975 fire season, we inter-
viewed Forest Service employees on more than three-
fourths of the Ranger Districts in 12 northeastern
(Region-9) National Forests. We used two interview
schedules developed with the help of a survey re-
search specialist from Michigan State University in
East Lansing, Michigan. The first schedule was de-
signed to assess respondents’ confidence, measured
on a scale from “Very Certain” to “Not at All Cer-
* tain,” in the accuracy of their fire report entries. We
selected the three most recent Class A, B, and C-or-
larger fire reports, if available, from District office
files, and, using the forms to aid recall, interviewed
the person(s) responsible for supplying the data on
the three fire reports. A total of 145 reports (nearly
10 percent of the total Region-9 fire reports filed in
1974 and 1975) were examined for data accuracy.
~ With this sample size, the confidence interval is +8
percent of observed values at the 95 percent level.
Most of these reports (88 percent) were for Class A
and B wildfires. The 62 respondents to this first ques-

" tionnaire included Forestry Technicians (31 percent),
Other Resource Assistants (26 percent), Rangers (16

. percent), District Clerks (11 percent), Foresters (10

- percent), and Assistant Rangers (6 percent).

The second interview schedule was designed pri-
marily to assess attitudes of individuals filling out
~ the forms. In addition to collecting attitude data,

however, we also tried to examine other report-re-
lated issues and problems, such as fire-report use on
Ranger Districts, the priority of fire-report comple-
tion in relation to other District activities, and the
- time required to complete the fire reports. The 62
respondents to the second interview (not necessarily
the same people as above) were Forestry Technicians
(35 percent), Rangers (27 percent), Other Resource
" Assistants (23 percent), District Clerks (10 percent),
and Assistant Rangers (5 percent). Because the Ranger
Districts were chosen at random and the visited sam-
ple was large (77 percent of all Districts), the chance

that attitudes and opinions at the unsampled Dis-
tricts are different from those at the sampled Dis-
tricts is only 0.03 at the 95 percent level.

RESULTS AND DISCUSSION
OF FIELD INTERVIEWS

Respondents’ confidence in the accuracy of their
fire-report entries was generally quite high. Most of
the individuals interviewed were very certain of their
entries for equipment/personnel (92 percent),® fuel/
site description (86 percent), and fire times (86 per-
cent if item 14 is excluded) (fig. 5). The number of
respondents expressing high certainty in remaining
entries, however, gradually decreased: acreage/tim-
ber destroyed (75 percent), fire danger/weather (65
percent), value of resources damaged or destroyed
(61 percent), and fire causes (59 percent). Overall,
though, more than half of the respondents said they
were very certain of their entries for items 10-44
except for Item 14, time of fire origin. Using a con-
fidence interval of +8 percent of the average per-
centage for each group, we found that groups A, B,
and C (excluding Item 14) are significantly different
from groups E, F, and G (fig. 5). Therefore, if we
assume that degree of certainty indicates degree of
data reliability, those using data from fire reports
can place more confidence in entries describing
equipment, personnel, fire times, fuels, and site fac-
tors than in the rest of the entries.

In conjunction with “certainty” data, we also re-
corded respondents’ years of fire reporting experi-
ence, source of information for each of the items 10-
44, and times involved in completing each fire report,
thinking that these factors may affect data reliabil-
ity. We found that:

® Years of fire reporting experience ranged from less
than 1 year to 30 years, with a median of 7 years.

® In addition to collecting and supplying their own
data, respondents used other information sources
for their fire report entries. For example, in ad-
dition to maps and weather records, they gathered
data from dispatchers, aircraft patrol pilots, fire
wardens, local fire departments, and seasonal or
permanent local residents. Nearly 86 percent of
the fire report data, however, were supplied by
Forest Service technicians and foresters.

5The percent in parentheses is the average percent
of respondents in that group.
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Figure 5.—Percent of respondents who were very certain of the accuracy of their fire report
entries for items 10-44. Fire report items and numbers corresponding to those on the current
(1970) Forest Service Individual Fire Report, Form 5100-29, are grouped into seven subject

areas.

A—Equipment and personnel; B—Fuel and site description; C—Fire times;
D—Acreage and timber destroyed; E—Fire danger and weather; F—
Value of resources damaged or destroyed; and G—Fire causes.

Regardless of fire size class, more than half of the
fire reports were ready for an approving officer’s
signature in a day or two and more than three-
fourths were ready within a week after the fire,

. indicating that reports were generally given prompt
attention when the data were still relatively “fresh”

in people’s minds. The amount of time actually
spent on a fire report, including time spent inves-

tigating the fire cause, collecting information, and

filling out the form, varied widely. Investigation

- times ranged from 0 minutes to approximately 20

hours (median = 40 minutes), collecting data and
filling out the form required from 5 minutes to 8

- hours (median = 2 hours), and the total time to

do all three activities ranged from 30 minutes to

- 26 hours (median = 3 hours). As expected, Class
.. A and B fire reports generally required less time
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to complete than C and D reports; four out of five
A/B 5100-29’s were finished in 4 hours or less, but
only one-third of C/D reports were completed in
the same time period. None of the variables—years
of reporting experience, source of fire information,
or form preparation times—showed significant
correlations with respondents’ certainty in fire re-
port entries.

As an independent check on data accuracy, we
examined each of the 145 fire reports for coding er-
rors. Nearly half of them (47 percent) had one or
more errors due primarily to miscoding written in-
formation. This error rate is compatible with his-
torical analyses conducted in the 1940’s and 1950’s.!
For example, a Region-3 work simplification study
conducted in 1944 showed that 54 percent of the
Class A and B fire reports had similar coding or entry



mistakes. Although errors occurred in 17 different
fire report items on the current (1970) 5100-29, most
of them were concentrated in Items 14-18 (fire times)
and in Items 30 and 31 (cover and fuel types). Errors
were not only made in information generally con-
sidered highly reliable, but they were also unde-
tected, indicating that better fire report instructions
are needed, coding procedures should be simplified,
and more time must be devoted to data verification.

People with fire reporting responsibilities gener-
ally have attitudes and opinions about the 5100-29
that may affect how the report is processed and used
or what priority it has in relation to other activities.
They are also in an excellent position to identify
problems with the reporting system and recommend
useful changes from a field perspective. Our findings
show that:

® More than half of the respondents had a positive
attitude toward the 5100-29, primarily because of
the valuable data the form supplies. Nearly three-
fourths said it had a useful purpose—to supply
information that would aid managers at various
administrative levels and also facilitate research,
fire planning, fire prevention, and historical data
analysis. The positive attitude was also attributed
to the form itself: it was simpler to complete and
‘better than the form it replaced.

® Those who reported negative attitudes toward the
5100-29 (one-fourth of the respondents) were dis-
satisfied with it for the following reasons, listed
" in descending order of importance: (1) it requires
a great deal of time and effort to fill out; (2) it
contains ambiguous and useless items; (3) the for-
mat and coding are too complicated and confusmg,
(4) the form design and arrangement impair read-
- ability; and (5) some fire report entries are inac-
" curate because it’s difficult to reduce complex events
to simple codes. Negative reactions to the fire re-
port also stemmed from pressure to submit the
form on time and from the emphasis it received
relative to its perceived importance.

® Four-fifths of the respondents used some of the
information (although it was often rather mini-
mal) from the 5100-29 on the job. Data were used
primarily to determine fire occurrence patterns
and as an aid to fire planning and prevention.
They were used less frequently as input into law

~ enforcement analyses and court cases and in fire-
danger assessment.

® Completion of the 5100-29 had high priority on
most Ranger Districts; only 7 percent of those in-

terviewed said it received low priority and another
23 percent assigned it medium priority. Even
though the form generally received immediate at-
tention after a wildfire, nearly three-fourths of the
respondents reported delays in preparing it during
peak fire periods. Although one District reported
delays as long as 35 days, most submitted the forms
within a week after the fire.

® District personnel were asked to indicate the de-
gree of difficulty (ranging from not at all difficult
to very difficult) encountered in understanding the
fire report instructions, obtaining data for each
item, properly entering data on the form, and find-
ing time to complete the 5100-29. In all cases, close
to half of the respondents said these tasks were
not too difficult, although finding time and ob-
taining data for each item were judged reasonably
difficult by more than a fourth of those inter-
viewed. Overall, understanding the instructions
was the least difficult and finding time to complete
the form was the most difficult.

® The question received most enthusiastically by
District personnel was how they would improve
the 5100-29. Of the 87 percent who said it needed
improvement, most offered sugstions for changes
in form content and design tithe Appendix).

® Along this same line, we askedfifiother fires should
be included on the fire report, About 25 percent
said they would like to see r@nstatlstlcal fires,
prescribed fires, and managed wildfires, singly or
in combination, reported on the 5100-29.

® Only 25 percent of the respondents surveyed the
form in depth for completeness and accuracy be-
fore the final signature. Forty percent partially
examined the form, and one-third gave the form
only a cursory review. This may account, in part,
for the undetected coding errors discussed earlier.

Some relations between variables that we exam-
ined wegpe not significant. In addition to those al-
ready mentioned, we found that respondents’ atti-
tudes about fire reporting were unrelated to their
years of fire reporting experience, to their use of fire-
report information on the job, and to the priority the
5100-29’s received in relation to other District ac-
tivities. Our analysis also indicated that use of fire-
report information had no correlation with the per-
ceived purpose of the form or its priority on the Ranger
Districts. Low correlations between these variables
may be due in some cases to poorly formulated ques-
tions, but on the whole, we can find no evidence that
relations between these variables exist.
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SUMMARY AND
CONCLUSIONS

The USDA Forest Service Individual Fire Report,
Form 5100-29, reflects a long tradition of fire re-
porting begun in 1905; both its content and design
are based largely on historical precedent. Because
the report provides valuable wildfire data used for
various purposes by operational, administrative, and
research personnel, the reliability of the information
on the form is a continuing concern. We found that
fire report information is generally reliable and that,
as Simard et al. (1973) suggested, directly observed
data are more reliable than hard-to-observe data such
as value of resources damaged or destroyed or wild-
fire causes. Even though not all fire report data are

‘recorded in real time, our study indicates that data
reliability does not decrease significantly as the time
between fire occurrence and report form completion
increases. It would seem, as Simard et al. (1973) con-
tend, that some loss of accuracy and detail is un-
avoidable, but apparently it’s not serious enough to
cause field personnel to lower their confidence in
their fire report entries. These results, however, may
be due to a bias in our sample, in that the time from
fire occurrence to form completion was generally short
(1 to 7 days).

The median time required to complete a fire report
(3 hours) may have a large impact on the total work-
load of Ranger Districts that have many fires. We

- . believe that a sudden increase in workload can in-

fluence the quality of data entered on the fire report.
Attention to detail and accuracy might be sacrificed
as efforts to save time and process the reports quickly
-take precedence. Less effort may be given to fire-
-cause investigation, thorough documentation, and
" careful measurement of other fire-related parame-
ters. As a result, best “guesstimates” may be entered
on the report.

Given the high number of coding errors, fire report
. validation is still a problem, indicating a need for
-quality control at higher administrative levels. Fire
report items most frequently miscoded, especially
fire times and cover and fuel types, should be ex-
amined more closely for errors.

The positive attitudes toward fire reporting ex-
pressed by so many of the District personnel are

" encouraging, and the high percentage of people find-
ing the fire reports useful indicates that they’re seeing
tangible results from their reporting efforts. Perhaps
these positive attitudes and support for fire reporting
have an effect on the reliability of the information
entered on the fire report. On the other hand, people
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with negative responses to the 5100-29 had concrete
reasons for their attitudes which managers can di-
rectly address if they wish to bring about attitude
changes in this particular group. Changes could be
made in form design or in management directives
and requirements, for instance, that would reduce
the time and effort needed to fill out the form, make
the reporting system simpler to use, or clarify the
need for certain types of information routinely re-
ported.

Only 7 percent of the Ranger Districts considered
the 5100-29 a low priority item, indicating that the
Regional Office mandate, requiring that each report
be sent in within 10 days of the fire, was effective.
On the negative side, this mandate may also have
been partially responsible for the many coding errors
made in haste in order to submit the form to the
Regional Office on time. The revised regional fire
report instructions now provide a little more flexi-
bility; the original copy of the 5100-29 is due not
later than the 10th of the month following the month
the fire occurred.

Finally, District personnel, ultimately responsible
for the data entered on the 5100-29, have excellent
ideas and suggestions about fire reporting that should
not be ignored by those redesigning the system, mak-
ing simple changes, or in some other way altering
the form and its contents. Their day-to-day experi-
ences and frustrations with the form are worth not-
ing and can serve to improve both the quality of data
obtained from the fire reports and the ease and ef-
ficiency with which data are entered on the form.
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APPENDIX

Examples of Fire Report Form Content and Design Changes
-~ Recommended by District Personnel

Content changes

1.

2.

Reduce the number of items reported for Class
Aand B ﬁres.
Consolidate Items 10-12 (fire causes) and re-de-

- sign them to reflect actual field situations.

10.
11.
12.
13.

14.

. Re-design cover and fuel types to facilitate eas-
ier, accurate reporting.
Emphasize or require written remarks to sup-
plement coded data. -
Include degrees of certainty with difficult-to-
measure parameters such as fire cause.
Incorporate the law enforcement report to re-
duce repetitious reporting.
. Change Item 21 (First Attack by) so that a com-
bination of first attack forees can be reported.
.- Clarify the definition of “Amount” entries re-
~ quired for Items 21-22 (First Attack by and First
‘Reinforcements).
Incorporate additional weather features contrib-
uting to fire danger.
Clarify differences between statistical and non-
statistical fires.
‘Eliminate repetitious items such as 26 & 40
(weather feature); 30, 31, & 37 (cover and fuel
~ types); and 34 & 36 (acreage).
Include an item recording wildfire benefits.
Adjust Item 38 (Topography—vicinity of origin)
categories to reflect Region-9 topography.
Use one report for string sets, but include an
item giving the total number of incendiary or
railroad fire sets.

15.

16.

17.
18.

Eliminate latitude, longitude, and watershed
number.

Include provisions for changing or correcting en-
tries after the report has been submitted.
Incorporate fire behavior items.

Eliminate items that are not used in fire man-
agement planning or in statistical reports.

Design changes

1.

Consolidate most important information, such as
date and cause of fire and acreage burned, in one
area on the form.

Divide the form into two sections—one for write-
in entries; one for coded entries.

In FSH 5109.14, Individual Fire Report Hand-
book, compile one set of fire report instructions
that sequentially incorporates regional supple-
ments and fire report information from other For-
est Service manuals.

Re-design the form for easy typing. It should be
one-sided with proper spacing, item sequencing,
and directions that eliminate the use of a tem-
plate.

List acreage categories corresponding to each size
class.

Use color-coded snap sheets indicating form dis-
tribution.

. Increase space available for narratives.

Change map size to 4 inches to the mile.
Eliminate write-in data; record only numerical
codes or check one of several alternatives for each
item.
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