I (risisonomy Vol.13 No.12, 127-137

Crisisonomy
W et

ISSN 2466-1198 (Print) ISSN 2466-1201 (Online) http://dx.doi.org/10.14251/crisisonomy.2017.13.12.127

b 28 © 2017 Crisis and Emergency Management : Theory and Praxis. All rights reserved.

Crisisonomy

Allometric Equations for Crown Fuel Load of Pinus rigida Stands in South Korea

Sung Yong Kim',

Chun Geun Kwon', He Young Ahn',

Byung Doo Lee', Mi Na Jang*

" Division of Forest Disaster Management, National Institute of Forest Science, 57 Hoegi-ro, Dongdaemun-gu, Seoul, Korea
? Korea Forest Fire Management Service Association, 30 Gyeryong-ro, Yuseong-gu, Daejeon, Korea

Abstract

The objective of this study was to develop an allometric equation to estimate crown fuel load of Pinus rigira
in South Korea. Twenty representative trees were cut down for samples, and crown fuel were classified
according toits component(needle or branch), life (alive or dead), and diameter(<0.5cm, 0.5-1cm, 1-2cm,
2-4cm, >4cm). A fuel load allometric equation was developed with diameter at breast height(DBH) and tree
height as independent variables. The result of this study showed that the > 4cm branches recorded the
largest fuel load (9.521kg), followed by needles fuel (8.852kg), live branches with size ranging from 2 to
4cm (7.226kg), 1-2cm (3.920kg), <0.5cm (2.890kg), 0.5-1cm (2.711kg) and dead branches (1.387kg) as

the lowest. On average, the adjusted coefficient of determination was high (#*,,

;= 0.9870-0.8596) and

standard error of estimate was high (S.E.E. = 0.1670-0.6859) in allometric equation,InWt= 3, + 3, InD. However,
the differences in 7*,,; and S.E.E. between the equations were not significant.
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Table 2. Crown fuel load distribution by fuel component of Pinus rigida

Crown fuel category Fue(Lé;) ad Fuel c?(;gponent
Needles 8.852 24 .25
Branches <0.5cm 2.890 7.92
Branches 0.5—1cm 2.711 7.42
Branches 1-2cm 3.920 10,74
Branches 2—4cm 7.226 19.79
Branches Y4cm 9.521 26.08
Dead branches 1.387 3.80
Live crown 35.120 96.20
Available crown 14.453 39.59
Total crown 36.506 100,00
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Table 3. Parameter estimates for allometric equations of crown fuel component for Pinus rigida

InWt=4, + 3, 1nD InWt=4,+ 5, InD’*H InWt=4, +3,1nD+ 3, 1nH

Crown fuel category n 8, 8, B, B, B, By By
(S.E.) (S.E) (S.E.) (S.E.) (S.E) (S.E.) (S.E.)
Total crown o 53542 2.9627 —6.3337 1.1406 ~5.1371 3.0047 -0.2319
(0.2162)  (0.0780)  (0.3459)  (0.0430) (0.3718) (0.1989) (0.3208)
Available crown oo 42355 2.3288 ~5.0062 0.8967 —4,0750 2.4263 -0.1714
(0.2114) 0.0763)  (0.3054)  (0.0380) (0.3659) (0.1958) (0.3157)
Live erown o 53476 2.9490 -6.3218 1.1353 ~5.1229 3.0856 ~0.2400
Ve crow (0.2223)  (0.0802)  (0.3509)  (0.0436) (0.3822) (0.2045) (0.3298)
Dead branch L 8.8486 3.0190 —9.8976 1.1699 -9.8636 2.3636 1.1299
© ches (0.9661)  (0.3364) (1.0556) (0.1273) (1.7791) (1.0153) (1.6469)
Neadles o 54258 9.5439 -6.2277 0.9744 —4.7332 2.9648 ~0.7398
(0.3541) (0.1278) (0.4877)  (0.0606) (0.5823) (0.3116) (0.5025)
©Osem 90 45582 1.9165 -5.9264 0.7422 —4.8646 1.7304 0.3272
: (0.3623)  (0.1308) (0,4102) (0.0510) (0.6260) (0.3349) (0.5401)
05otem 90 58198 2.2993 —6.6539 0.8945 —6.6081 1.8202 0.8419
: (0.3364) (0.1214) (0.3465)  (0.0431) (0.5377) (0.2877) (0. 4640)
Branches  1-gem 90  ~6-8222 2.7529 ~7.7998 1.0586 ~6.4980 2.9499 ~0.3462
(0.4978)  (0.1797) (0.6123) (0,0761) (0.8639) (0.4622) (0.7454)
otem 17 9.8097 3.8986 ~11.3745 1.5338 ~10,5979 3.5126 0.7364
(0.9795)  (0.3386) (1.1175) (0.1336) (1.6161) (0.7113) (1.1859)
-90.0313 7.0122 —24.0627  2.8903 ~17.0769 7.5553 ~1.7036

Y4cm 9

(2.7895) (0.8798) (4,2210) (0.4647) (4,9199) (1,1680) (2.2985)
Note: 3, (i =0, 1, 2) is the estimated parameters, In is the natural logarithm, Wt is the each fuel load (kg), D is the diameter

at breast height (cm), H is the tree height (m), S.E. is standard error, n is number of samples,
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Table 4. Adjusted coefficient of determination and standard error of estimate for allometric equations in Pinus rigida

133

InWt=4,+ 3, 1nD

InWt=4, + 3, InD2H

InWt=4, + 3, 1nD+3,1InH

Crown fuel category n

Ry S.EE, 7, S.EE. R, S.EE.
Total crown 20 0.9870 0.1708 0.9737 0.2430 0.9866 0.1731
Available crown 20 0.9800 0.1670 0.9670 0.2145 0.9792 0.1704
Live crown 20 0.9861 0.1756 0.9727 0.2465 0.9858 0.1780
Dead branches 14 0.8596 0.6859 0.8653 0.6717 0.8531 0.7015
Needles 20 0.9541 0.2798 0.9312 0.3426 0.9569 0.2711
<0.5cm 20 0.9184 0.2863 0.9173 0.2881 0.9154 0.2914
0.5-1cm 20 0.9495 0.2658 0.9577 0.2434 0.9552 0.2504
Branches 1-2cm 20 0.9248 0.3933 0.9101 0.4301 0.9214 0.4022
2—4cm 17 0.8916 0.5383 0.8910 0.5396 0.8869 0.5496
»4em 9 0.8866 0.6102 0.8249 0.7581 0.8788 0.6308

Note: Rud! is the adjusted multiple coefficient of determination, S.E.E, is the standard error of estimate =

[Z(s.s.e)/(n — 2)."”
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Figure 3. Graphical comparison of the result of this study and previous studies on the needles fuel load of major
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