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TECHNTICAL NOTE NG. 16

ANALYSIS OF THE EXISTING STATE OF FIRE OCCURRENCE

RP-Japan Technical Cooperation Project
for Forestry Development in the Pantabangan Area
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I1.

ANALYSIS OF THE EXISTING STATE OF FIRE OCCURRENCE

INTRODUCTION

Once a forest is destroyed, it will take a long time and

a great deal of funds to restore it and it leads Lo national

loss.

Recently, fire is the greatest cause of forest destruc-
tion in the Philippines. According to the Annual Report on
Forest énd'Forestry {BFD, 1984), 50% of the forest area des-
troyed in 1981 was caused by forest fire. Similarly, AB% and

- 97% of forest area were destroyed by fire in 1982 and 1983,

._respectively.

Forest fire prevention holds a very important part in
protecting the forest from destruction, The RP-Japan Project
cannot be an exception, therefore, it has faced fire preven-
tion as the moat principal subject to maintain the established
plantation after it start. This area is under the dangerous
climate for fire due to long dry season covering six months
{November to April). In addition to that, ths local people
have been conditioned in using fire as traditional and daily
custom for kaingin, grazing, hunting, cleaning paddy [ields
and bush and so on. Especially from February to April, burn-
ing is done everyday and everywhere as very often as no day
that smoke cannot be seen which exposed the established plan-

tation is to the danger of fire.
In this situation, an anlysis of the existing state of

fire occurrence was conducted to get useful information for

improving the countermeasures in fire prevnetion.

TRANSITION OF FIRE OCCURRENCE

The situation of fire occurrence in the Project is’ shown

in Table 1. Usually, fire occurs in the dry season and concen-
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trates from January teo May, though there is a little difference
every year. Since fire occurs during the dry season, its occur-
rence 1is directly related to the intensity of the dry season in

those days.

Figure 1 shows the relation between the fire occurrence arnd
rainfall and rainy day, which are considered to indicate intensi-

ty of the dry season.

With repards Eo annual rainfall, fire oécurrence is generally
inversely proportional, except in 1982, wherein the annual rain-
fall is low but the dry season has short duration due to the ear-
ly rains in April and late rains in the previous year [1981).

For rainfall and rainy day during the dry season, which is Hovem-
ber {in the previdus year) to April, fire occurrence is also in-
versely proportional, except in 1985. But in 1983, the most num-
ber of fire occurrence was experienced due to severe dry season

"and lack of rain.

The year with.much rainfall is the one when it begins to
rain earlier or it'rains late, Therefore,
‘the inténsity of the dry season of that year or next year is
strongly affected and it has significant effect on fire preven-

tion.

Table I.
i FITRE OCCURRENCE BY YEAR

' PLANTATION ' NO PLANTATION' TOTAL
YEAR 'Occur-' Area ‘'Occur-' Area ' Occur~ ' Area
‘rence ' Burnt 'rence ' Burnt ' rence ' Burnt
_ 1 t {has.) ! 1 {has.] v (has.]
1978 * 1 v .30 ¢ 30 83 t 4 '113
1979 ° 4 1 16 ' 17 ' '3483 21 ' A09
1980 ' 6 ' 288 ' 3 ' 205 ' 9 ' 493
1981 * g g4 6 v 403 LY Y407
1982 ¢ 2 ! 65 ' 10 ' 600 L ' 665
1983 * 19 * 726 ' 16 t 1,161 ' 35 ' 1,887
1684 4 v 103 Y 14 v 424 T 18 ! 527
1985 ' 16 ! 65 ' 18 - ' 269 L {1 4 334
2 ¥ ] ) [ ] L
TOTAL' 60 ' 1,387 * 87 ' 3,538 ' 147 ' 4,925
t . ) [} 1 ¥ t
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III. ANALYSIS

The éxisting state of fire occurrence was analyized based
from the data for 3 years, from 1983 to 1985. The results are
the following: .

1. Temperature, relative humidity and fire occurrence.

The‘analysis was based on the relationship of the
fire occurrence, temﬁerature and relative huomidity during
the actual fire. Howéver,-the_relationéhip coﬁid not be spe~
cified. This seems to Be'a natural matter because drﬁ season
in this area has always high tempefature and low humidify and
the ground surface is always Qnder inflémmablé state due to
dried grass. That is why fire occurrence is cOnsidefad_to
have a severe relation with intensity of ﬁhe.dry season rather
than the weather condition duhing the actual fire. However,
‘the wind speed during the actuwal fire is a factor to detéEmine

whether the fire becomes bigger.
2. Fire Occurrence Time

Figure 2 shows the numbér.of fire by occurrence time.
In 1983, as fire occurred at night time, it is impossible
to specify the occurrence time. However, taking into account
that the year was under abnormal sitﬁation which many suspi-
cious fires occurred as compared to a normal year o most
of the fire occured at daytime and many occured in the morning
uneéxpectedly. In 1984 more than 40% of the total numnber
occurred in the morning. In 1983, big scale of fire occured
two times in the morning of a strong windy day. Special atten-
tion should be paid on strong windy day as fire might become
bigger. And alsc many fires occured at night {20% of the whole
number) and considering the difficulty of suppression activity

at night time, it is better to enforce night time patrol and

the like.

With regards to the burnt area, majority of the burns

were in the afternocon wherein almost B0% of the burnt area
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resulted in 1984 and 1985 except in 1983. It shows that fire
occurrence increases in the afterncen in which temperature ri-

ses and wind gets strong and also its scale becomes bigger.
3. Fire Occurrence By Month

Figure 3 shows fire occurrence state by month. Usually,
fire occurs from January te June. During the months of Novem-
ber and December, it is not under the circumtances that fire
occurs because undergrass is not dried up and it is not inflam-
mable. In this area, the temperature is lowest in January that
undergrass becomes inflammable. After February, the temperature
increases gradually and becomes highest in May. Besides, almost
no rainfall occurs from January to March and it is only after
April or May when it begins to rain (Figure 4). Therefore, it
caﬁ be said generally that the months of January to April is the
most dangerous time for fire. However, as the time of rainy sea-
son varies every year, fire occurs many times even in June with
severe dry season like in 1982-1983 and 1984--1985, lire occurs even

at the beginning of June when undergrass already began to grow.

Considering these matters, it can be stated that January to
June will be the duration needed to guard this area against fire
and especially, January to April as the most dangerolis time for

fire.
4. Fire Occurrence.by Parcel

In every Parcel, fire commonly occurs as shown in Table 2
and close to the community. Most fires occured in Parcel I,
followed by Parcel II—A and.Parcel II-B. Least five occured
in Parcel III located farthést to the community. It may be .

natural since almost all fires are caused by artificial act.

With regards to the burnt area, Parcel II-B gained the
most per oné case (Table 2), followed by Parcel I and Parcel
YI-A, and Parcel III, inspite of inconvenient place for fire
fighting activities due to long distance from the office is

considered as the least in the burnt area, as well as the burnt area
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per_dné case. It may be due to the reason that many natural
forests exist in that area and they perform effectively in

foreat fire prevention and extension work.

Table 2.
NUMBER OF FIRE BY PARCEL
— NO. OF FIRE i BURNT AREA (HA.)
v I9B3 T 1984 VIGB5 ' Total' 1083 ' 1084 ' 1985 7 TOTAL
1 [} ¥ [ [ (50) T (3) v {12) [
I Y 12 ' 3 ' 12 27 's595 ' 8 '159 ' 762
) l. : 1 ] ' | {13) ' (3[‘) v [ 6) ¥
If-4 Y 10 ¢ 6 B ' 24 V233 ' 205 ' 50 ! 388
' ' ' .' vo(124)r (71) ' (a2)
II-B ! 9 3 g 20 1,117 v+ 214 ' 104 't 1,435
' ' ' 1 |_ (ll) 1 (17} t ( q) T
Iy ¢ 4 6 6 16 ' 42 ' 100 ' 21 ! 163
. ' ® ] ] 1 ' ] H
' ' : Y Y5A) Y {29) Y (9)
TOTAL' 35 ' 18 ¢ 34 ! '527 ' 334 ' 2,748
1 T t 4 i 1

87 '1,887
t .

NOTICE: The figure in parenthesis is the area burnt per

one case of fire.
5. Fire Qccurrence by Block

Figure 5 shows the freguency of fire occurrence by block
for 3 years, 1983-1985. Most {ires occurred in Block 84,
followed by Block 86 and 57. These blocks have high probabi-
lity of fire occurrence because they occupy vantage ground for
the local people to go in and out due to being close to the

community and border on the private land.

Many fires occurred in every Block of Parcel I and I1-A
with almost same frequency compared to other Parcels. Fire
occurreﬁce.in Parcel II-B is concentrated in Block 84 and B6.
Least Tires occurred in Parcel IIT but they commonly occured
in eve}y Block {(except a portion). Since the cause of fire
varies, like not only accident but intention, it is difficult
to determine the fire danger zone precisely, but it will be

pessible to take countermeasure emphasizing on the danger zone
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which is concluded to a certain extent by considering the topo-
graphy, fuél loading, wind direction during the dry season and

other factors that renders it a {ire hazard area.

6. Fire Occurrence Causes

With regard to the causes of fire occurrence, investigation
was conducted every time the fire occurred, however, it is diffi-
cult for many cases to specify because there is time lag bebtween
the fire occurrence time and the arrival time of fire fighters
and in wost cases, the fire occurred in grasslands. However,
there are some definite causes like accident from cléaring
paddy fields and bush and also there are some cases judged as
;intentiohal fire based on the surrounding situation. On the
hand, it is a traditional and social custom for local people to
use fire for graiing,.hunting, clearing paddy field and bush and
so on in this area, therefore; it is supposed that many cases
originated from these fires. Above all, it is presvmed that
most of the cases are caused by grazing and hunting based on

the fire occurrence spots.
T. Characteristics of Fire

a. Ground suriace fire occurs in this area wherein under-
grass burns and extinguishes itself when it reaches the
~natural forest occuring in strips along the creek or in

spots. .

b. Even if fire is ground surface fire, the intensity of
flame become strong depending upon the kind of grass,
volume size, and fire coming from lower spot towards
the upper spot in slope has a strong force. These cases
of fire make_shppression difficult and éometimes flying
'sparks can be seen depending upon the wind sp€ed and.may

cause spotting.

c. Since fire is a ground surface fire, the spread rate varies

depending on the wind force and direction of actual fire.
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Iv.

d. The ex1stlng forest roads {4 m. wide) are effective fire-
break but there are some cases that they dont functlon as
'Flrebreak depending upon the burning direction wind force

and type of fuel.

CONSIDERATION OF FIRE PREVENTION

The countermeasures for fire preventlon hav;ng been promo-~
ted so far by Lhe Progect can be d1v1ded 1nto four items; pre-
ventlon measure, organization of fire flghters, arrangement of
equipments and enlightenment of the local people. After estab-
lishment of thé_PrOject these matters have been faced.as pre-
ferentlal scheme and carried forwards while 1mprov1ng in succes-
sion. Slnce there are some problems, 1nclud1ng f1nanc1al matter,
actually, these cannot be a complete countermeasure and then it
needs to be progressed bj improvement as far as poasible in ne-
ceasity. To support the claim, the foliowing are the matters

which needs to be attended to for fire prevention considering

the results of the above analysis.

1. Flexible Correspondenée to Organization of Firefighters

The intenSity.of the dry season gives strong effect to fire
occurrence and 1t is different according to year. Moreover, in
the dry season, it is possible to conclude the most dangerous
term for fire. Therefore, it is:not advisable to secure pérson«
nel for fire prevention fixedly. Depending on the intensity of
dry season and the most dangerous time (or month}, it is effi-
cient to correspond by forming the organization of fire fighter
through state of rainfall, the weather forecast and so on, and
according tb its prediction; an operatibnal plan in necessary
to be made flexibly like increase or decréase the number of per-
sonnel aécbrding to year and most dangerous time {or month). As
it is undesirable to vary the number of personmel every time by
employment, it is advisable to adjust it by diverting iﬁternal
personnel. 1In short, it is very important for the.Project:to
close with fire prevention in the fire danger term by rolling

into one.
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2. Fire Prevention Emphasized on Fire Danger Zone

The fire occurrence covers a wide area, but the danger zone
in speciality can be specified by the fire records. It is advi-
sable to devise proper countermeasures against fire according
to extent of danger in the zone. Therefore, the following are

naseful:
1)} Prevention Measure

a. Planting of fire resistant species. Fire resistant species

like Yemane (Gmelina arborea) and Teak (Tectona grandis)

should be planted and at the same tfme it is effective to

arouse the local peoplets interest in planting fruit trees.

b. Establishment of Greenbelt. Greenbelt should be established
at the time of firebreak construction. It will be economical

to prevent fire by greenbelt in the future.

c. Construction of Reservoir for Firefighters. The most effec-
tive means for fire extinguishing is by the use of water,
therefore, damping-up a creek is useful to make a reservoir
for fire suppression. In this case, it is important t6 mark

the site to confirm easily from :long distance.
2) Stationing of Fire Fighting Crew

It is principles in fire fighting activity'to suppress fire
when it is still smwall. Therefore, it is effective to station
small fire fighting crew with extinguishing equipments in the
danger zone so that the crew can be dispatched in early stage
of fire. 1In this case, it should be necessary to assign a
watchman in turp without fail at clear lookout to detect fire

in its early stage.
3} Enforcement of Patrol

Since fire occurs in wide area, it is essential to try to

detect fire in its early stage and.to arouse the local people's
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attention to fire prevention through going around by patrol crew

to support the watchman at the lookout tower. -Especially, during
strong'windy day, there is a danger of big fire occurrence. There-
fore, iﬁ is important tc patrol by varying number of crew flexibly
accofding to the weéther condition of.the day. Considering that
not few Fires occur at night time(cover 20% at the total numher)
and it is difficult to suppress fire at night, patrolling at night

is unforgetable point also.

4} Enlightenment of the Local People

A5 1oﬁg as the local people have éttitued of using fiﬁe for
grazing and so on in thié area, the countermeasure for fire pre-
ventioﬁ cannot show its effectiveness without the cooperation of
the people. Though iﬁ is important to establish a good communi-
cation with the people which have been conducted so far thrbugh
request for cooperation,tree-planting drive, sports festival
poster contest and the like, its effectiveness will be 1nsuff1;

- cient 1f there 15 not direct interest on the part of the people.
Therefore, it may be one of the measures to give a ccémpensation
to the people of Barangay {community) where no fire occurred du-
ring the dry season and also it may be necessary to make the people
concern through distributing fruit trees to'ﬁlant around” their
houses. In addition to these, it will enhance more éffectively
the countermeasures conducted by the Project by going arcund the
said patrol crew during the dry season to arouse the people's
attention by giving concrete adv1ce with regards to deallng with

fire according to the weather condition of the day.
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Estimation of Suspended River Sediment Loads by a Turbidity Meter

Tetuaki Nacasawa, Takashi Kataoxa

Yasuharu Usepa and Junji Saxurabpa

Faculty of Agriculture,

Hokkaido University

Absfract The transport of suspended sediment from basin is a complicated problem owing to vari-

ous factors.
remarkably fuctuates with time.-

of the actual conditions of the transport.

In' the case of small basin, transport susceptibly responds to hydrological factors and

Thus continuous observation is indispensable for an understanding

Transport behavior of sediment was observed using a turbidity smeter in a small basin,

The following results were obtained and confirmed the effectiveness of the continuous recording meth-

od using a turbidity meter.

1} Values obtained by the turbidity meter showed a linear relationship with suspended sediment

concentration.

tion.

Data of transported suspended sediment can thus be recorded continuously by calibra-

2) ‘Behavior of suspended sediment concentration with rainfall~runolf changed more suddenly than

- discharge:
5,6).

Peak gap and loop properties of concentration~discharge could also be confirmed (Figs.

3) Peak values of suspended sediment concentration and load at the freshet were closely related

to peak discharge (Figs.7~9).

4) Total value of suspended sediment load for freshet was related to peak discharge, direct runoff

percentage, total rainfall and average rainfall intensity (Figs. 10~-13).
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Fig. 4 Calibration from indicated data, C* of
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