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Development of Prediction Model of Fuel Moisture Changes
After Precipitation in the Spring for the Pine Forest
Located the Yeongdong Region
(Focused on the Down Wood Material Diameter)
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o oF
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73 5 AFAg mE AEEE WHehs PR oS AR &89 vlg- Fasith wet
A olElgh AHELE 2AE THE] 918 2007d B JEAY AFHNA U FEHER Smm o]
F 7 3 ARl oA e 2AE YRR A7 o] 0.6em ©l3}, 0.6~3.0cm, 3.0~6.0cm, 6.0cm
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< AT AH 1% Tl Foldel e & 5 A

ABSTRACT

The change of fuel moisture according to the passed days after a raindrop is very important to fore-
cast risk of forest fire and to make a good use of forest fire watchmen. For that reason, in the Spring
of 2007, we researched pine forest that were widespread growing in Yeongdong region to find out the
condition of forest fire risk. We developed the forecast model of fuel moisture change on dead tree
branches which were dropped on the ground and less than 0.6 cm, 0.6~3.0 cm, 3.0~6.0 cm, and more
than 6.0 cm in diameter after more than 5.0 mm in precipitation. The result showed that the less diam-
eter of ground fuel and small stand of pines the faster diminishing of fuel moisture, and the days of
reaching to a forest fire danger fuel moisture level were represented by two (2) days for less than
0.6 cm diameter of small stand of pine and three (3) days for 0.6~3.0 cm diameter one, respectively.
By those results, we developed the forecast model(R? = 0.76-0.92) of fuel moisture change on differ-
ent diameter of small stand of pine, and found that the model had statistical significant of 1% level
after we applied it to the data of 2008 after the same period of raindrop by actual meteorological
measurement.

Key words : Forest fire, Fuel moisture, Forest density, Prediction model
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Table 1. Stand Investigation and Site Investigation in the Survey Site

Item Fallen Leaves and
Stand Investigation Site Investigation Humus Layer
Thickness (cm)
. Ave'rage Average | Degree of Trees | Altitude | Direc | Survey Average Fallen Humus
Species | Height | DBH | Closure . Locati slope GPS Leaves L Total
Stand (m) (cm) %) (ha) (m) -tion | Location © Layer ayer
Pinus N 37° 30' 04.6"
Loose densiflora 7.0 235 20 400 94 |S40W| bottom 23 E 129° 05' 347" 1.3 23 3.6
. Pinus N 37° 27" 35.7"
Medium densiflora 10.70 18.93 60 1400 20  |S30W| bottom 14 E 129° 09' 222" 1.7 35 52
Pinus N 37° 29" 21.7"
Dense densiflora 12.72 16.26 70 2500 48 S30E | bottom 7 E 129° 06' 166" 2.5 3.0 55
Table 2. Survey Period of Fuel Moisture
Item Duration of Survey period Accumulation
Investigation Rainfall Y P Rainfall
First Investigation '07 March 4 '07 March 5~March 10 6.5 mm
Second Investigation '07 March 28-April 1 '07 April 2~April 7 62.5 mm
Third Investigation '07 April 17 '07 April 18~April 23 10.5 mm
Fourth Investigation '07 May 1 '07 May 2~May 7 18.5 mm
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Figure 1. FMC changes of 0.6 cm under.
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Figure 2. FMC changes of 0.6~3.0 cm.
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Figure 6. FMC changes of medium stand.
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Table 3. Correlations Analysis Between FMC and Factors
0.6cm under 0.6~3.0cm 3.0~6.0cm 6.0cm
Pearson Pearson Pearson Pearson
Correlation FMC Correlation FMC Correlation FMC Correlation FMC
log1 0(ALUX) —-.789 log10(ALUX) -.801 log1 0(ALUX) -.795 logl 0(ALUX) -.821
log10(EH) .666 log1 0(EH) .635 log1 0(EH) .597 log1 0(EH) 350
log10(ED) —.838 log1 0(ED) -.807 logl 0(ED) —.684 log1 0(ED) —.404
L -.367 L -.359 L -.370 L -.793
M -.043 M .015 M .017 M 252
#E): FMC = S 855 (%), logl0(ALUX) = FAZE, logl0(EH) = A &4 (%), logl0(ED) = ZA4L5(Y), L=4, M=F
Table 4. Fuel Moisture’s Predictive Expression by Statistics Analysis
0.6cm FMC = 1.560 + 0.177*Log1 0(EH) — 0.075*Log10(ALUX) — 0.160*(L) — 0.126*(M) (R*=0.915)
under —0.501*Logl0(ED) ’
0.6~ FMC = 1.883 + 0.139*Log1 0(EH) — 0.189*Log10(ALUX) — 0.049*(L) — 0.073*(M) (R?=0.849)
3cm —0.371*Log10(ED) ’
3~ FMC =1.973 + 0.348*Log1 0(EH) — 0.364*Log10(ALUX) + 0.0747*(L) — 0.066*(M) (R*=0.761)
6 cm —0.051*Logl0(ED) ’
6 cm FMC =2.057 — 0.027*Log10(EH) — 0.0071*Log10(ALUX) — 0.176*(L) — 0.037*(M) (R*=0.821)
over —0.150*Logl10(ED) ’

) FMC = 85 5(%), loglO(EH) = A E55(%), logl0(ALUX) = FH 2%, logl0(ED) = A34L4(Y), L=4, M=%
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Table 5. Analysis of ANOVA
Item Model Sum of Squares df Mean Square F Sig.
Regression 2.654 5 531 142.088 .000
0.6 cm under Residual 247 66 .004
Total 2.900 71
Regression 2.417 5 483 74.438 .000
0.6~3 cm Residual 429 66 .006
Total 2.846 71
Regression 2.385 5 477 41.976 .000
3~6 cm Residual 750 66 011
Total 3.135 71
Regression .543 5 .109 60.589 .000
6 cm over Residual 118 66 .002
Total .661 71
100 200
Branch diameter 0.6cm under —a— Loose(p) Branch diameter 3~6cm —a— Loose(p)
= —&— Medium(p = —&— Medium(p)
& 80 —e— Dense(p) s —e— Dense(p)
i) —4A—  Loose(0) '] 150 —4A—  Loose(o)
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o —-O— Dense(o) 2 —-O—  Dense(o)
g 607 P : prediction g P : prediction
z O\\ 0 observation : 100 O : observation
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@ 404 %'
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0 0 . .

1day 2day 3day 4day 5day 6day
Elapse days

Figure 8. FMC changes of 0.6cm under.
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Figure 9. FMC changes of 0.6~3 cm.
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Figure 10. FMC changes of 3~6 cm.
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Figure 11. FMC changes of 6 cm over.

Table 6. Analysis of T-test

Item N M SD T P

Prediction | 72 | 40.650 | 24.006 | _6.507 | .000
52.238 | 38.067 | —6.507 | .000

Observation | 72
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