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Establishment of Quantitative Indexes of
Forest Fire Severity in Forest Region
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Abstract: Based on the field inventory data the quantitative index of fire severity( Fire Severity Index
FSI) was established. The grading of fire severity was conducted by means of FSI. According to CBI ( com—
posite burn index) from fieldwork verification of FSI was put in effect. The results showed that FSI could
directly quantify fire severity and accurately reveal effect of different fire severities on forest biomass and
carbon storage.
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( <1.37m) ( 1). CBI 0~3(0
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Tab. 1 Investigation items and evaluation criterion of Composite Burn Index ( CBI)
0~1 1~2 2-~3
A < 7.6cm 50% 100% 80%
50% 100%
7.6 ~23.3cm 20% 40% >60%
>20.3cm 10% 20% >40%
/ / 10% 40% >80%
B 1% 30 80 >95
1% 100 90 50 < 20
/
C 1% 0 20 60 ~90 >95
1% 100 90 30 <15
1% 15 70 >90
/
D 1% 100 80 40 < 10
1% 5~20 60 >85
1% 5~20 40 ~80 >80
1% 15 60 >80
/m 1.5 2.8 >5
1% 15 60 >80
E 1% 100 95 50 < 10
1% 5~10 50 >80
1% 5~10 30 ~70 >70
1% 10 50 >70
/m 1.8 4 >7
1% 10 50 >70
2 2 13
2.2.1 V=DBAxHxf (1)



v (m®) ; DBA (m?); V=HxA, (3)
(m);f ( 0.41), v (m’) H (m) A,
(m’) ~
" . (t/hm’) .
V = wL, (D + D}) /80000 (2) 2.2.2
v (m’); Dy 1) o
(em) D, (em);L, (m) .
( 2.
2

Tab. 2 Single wood biomass equation of tree species

Ws =0.025( D*H) **° W, =0.0021( D*H) *** W, =0.00126( D* H) %
Ws =0.0134( D*H) " W, =0.0105( D*H) > 7% W, =0.181D" %"
Ws =0. 1193( D*H) *8372 W, =0.002( D*H) "1 W, =0.000015( D*H) ¥
Ws =0.2286( D? H) * 3 W, =0.0247( D*H) *7" W, =0.0108( D*H) *318!
24 ~48h (75°C) 24 ~48h (75°C)
(t/hmz) ° (t/hmz) o
2) o 2.2.3 FSI
15
16 . (
)
. 1 . . ( FSI)
804 = A 4 B
— A FSI = 4 (0 < FSI < 1) (4)
o (8 B, + B,
£ . FSI B, B,
:'E 40 1 o
]
+ a0 B, =B, +B,+B, +B, (5)
¥=0.53445X+0.10521 ‘B, ( snags biomass) B,
R*=0.975 .
0 (logs biomass) B, ( stumps
0 50 100 150 biomass) B, (litters biomass) o
FF/(m/hm?
1 e B =B,+B,+B, (6)
Fig. 1 Regression relationship between B, (trees biomass) B,
biomass and volume of snags ('shrub biomass) B, ( herbs

biomass) o
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(4) FSI 0 1 FSI 3 FSI
0 Tab. 3 FSI values of plots
- ST 1 FSI FSI FSI
1 0.2724 38 0. 5497 2 0. 8102
3 0.2907 0. 5685 4 0. 8163
o FSI 7 0.3119 0. 5865 5 0. 8380
R 10 0.3327 12 0.5936 9 0. 8525
22 0. 3547 18 0.6159 13 0. 8738
2.3 26 0. 3705 28 0. 6254 14 0. 8947
Office 2010 Origin 9.0 o 27 0. 3875 35 0. 6295 15 0. 8992
34 0. 4295 39 0. 6495 16 0. 9098
40 0. 4463 42 0.6519 19 0.9247
44 0. 4567 23 0. 7251 20 0.9255
3.1 FSI 45 0.4705 || 31 0.7497 || 21 0.9417
g 11 0.4758 33 0. 7585 24 0. 9446
( 4) FSl ( 3) © 17 0. 4993 36 0.7770 29 0.9564
FSI o 25 0.5010 37 0. 7954 30 0. 9607
FSI 43 0.5033 41 0. 8026 32 0. 9886
4 FSI CBI
FS] Tab. 4 Fire severity grading from fire
° severity index and score of composite burn index
o FSI
FSI  CBI FSI  CBI FSI CBI
FSI 1 a 38 a 2 c
3 a 6 b 4 c
7 a 8 b 5 c
° 10 a 12 b 9 c
3.2 FSI 2 a 18 b | 13 c
FSI 26 a 28 b 14 c
27 a 35 b 15 c
° 34 a 39 b 16 c
3 o FSI 0~0.5 ;0.5 40 a 42 b 19 c
44 F 23 d 20 >
~0.75 ;0.75 ~1 . ! ‘ ¢
45 a 31 ¢ 21 c
CBI 11 b | 33 e | 24 c
FSI ( 4) R 4 17 b 36 c 29 c
25 b 37 c 30 c
FSI CBI 43 b 41 [¢ 32 c
o 45
38
84.4% . FSI  CBI . FSI
7
CBI
, FSI FSI
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