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Influence of fire disturbance on aboveground deadwood debris carbon storage in Huzhong
forest region of Great Xing’ an Mountains Northeast China. YANG Da'® HE Hong-shi'
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Abstract: Based on the field inventory data the aboveground deadwood debris carbon storage un—
der different fire severities was analyzed in Huzhong forest region of Great Xing” an Mountains. The
results showed that the fire severity had a significant effect on aboveground deadwood debris carbon
storage. The deadwood debris carbon storage was in the order of high-severity > low-severity > un—
burned in Larix gmelinii stands and mixed conifer-broadleaf stands ( L. gmelinii and Beiula
platyphylla)  and in the order of high severity > unburned > low-severity in B. platyphylla stands.
Fire disturbance significantly changed the component percentage of the deadwood debris carbon stor—
age. The component percentage of snags increased and litter decreased with the increasing fire se—
verity. Logs and stumps did not change significantly with the increasing fire severity. The spatial var—
iation of deadwood debris carbon storage in forests burned with low—severity fire was higher than that
in unburned forests. The spatial variation of deadwood debris carbon storage with high-severity fires
was lowest. This spatial variation needed to be accounted when calculating forest deadwood debris

carbon storage.

Key words: fire disturbance; fire severity; deadwood debris; carbon storage; Great Xing an
Mountains.
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1
Table 1 Species composition in plots
Species composition Species composition
Plot Plot
Larix Betula Pinus Populus Larix Betula Pinus Populus
gmelinii platyphylla sylvestris var. davidiana gmelinii platyphylla sylvestris var. davidiana
mongolica mongolica
1 + + 31 + +
2 + + 32 + +
3 + 33 +
4 + 34 +
5 + 35 +
6 + + 36 + +
7 + + 37 +
8 + 38 +
9 + + 39 + +
10 + + + 40 +
11 + + 41 + +
12 + + 42 + +
13 + + + 43 + +
14 + + + 44 + +
15 + + + 45 + +
16 + + + 46 + +
17 + + + 47 + +
18 + 48 + +
19 + 49 +
20 + 50 + +
21 + 51 +
22 + 52 +
23 + 53 + +
24 + 54 + +
25 + 55 + +
26 + + 56 + +
27 + + 57 + + +
28 + + 58 + + +
29 + + 59 + +
30 + + 60 + + +
+ + indicated existence.
0 (3
V=mL( DJ+D,?) /80000 1.
vV (m’); D 24~48 h
(em); D, (em); L, (m). 0o
80
V=HxA,, -
v (w'); H (m);4, o
D = -
(m’). 3540- -
(m® * hm) 20k i ¥=0.53445X+0.10521
: R=0.98
1.3.2 A A (M) % 50 _ ulm_ 150
# B Volume (m” » hm™)
31
1

3
. Fig.1 Linear regression between biomass and volume of snags.
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2 ( CBI)
Table 2 Investigated items and evaluation criterion of composite burn index ( CBI)

Fire severity

Vertical
stratum Unburned Low Moderate High
0 0.5 1.0 1.5 2.0 2.5 3
A / <7.6 50% 100% 80% 80%
cm
50% 100%
7.6~23.3 cm 20% 40% > 60%
>20.3 cm 10% 20% >40%
/ 10% 40% >80% 100
/
B (%) 30 80 95 100
(%) 100 90 50 <20 0
/
C ( %) 0 20 60~ 90 >95
(%) 100 90 30 <15 <1
(%) 15 70 90 100
/
D (%) 100 80 40 <10
(%) 5~20 60 >85 100%
(%) 5~20 40~80 <40 />80
(%) 15 60 80 100
('m) 1.5 2.8 >5
(%) 15 60 80 100
E (%) 100 95 50 <10
(%) 5~10 50 >80 100%
(%) 5~10 30~70 <30 />70
(%) 10 50 70 100
(m) 1.8 4 >7
( %) 10 50 70 100
A: Land surface combustible fuels and soils; B: N <lm Herbs low shrubs and trees less than 1 m
tall; C: I~5m Shrubs and trees with 1-5 m tall; D: ( 5~15 m) Intermediate trees ( 5—15 m tall) ; E:
( >15 m) Large trees ( >15 m tall) .
(75 C)
Y Al 2
(tehm™).
1.3.3 . . (M,) 2.1
N (Q) 0.5
0.45 % . 2
B34 ‘M, =M, x
Q M, My ;0 A A
1.4
Origin 9.0
(0.80 t * hm™)
-2y .
( one-way (13.31 t * hm™) ;
ANOVA) .
( o= O. 05) . N

( Kruskal-Wallis ANOVA) 2.14.0.38  4.82t* hm™.
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3
Table 3 Volume and biomass of snags in plots
Plot Volume Biomass Plot Volume Biomass
(m*+hm™)  (tehm™) (m®>«hm™)  (t*hm™?
1 18.57 11.07 31 9.27 5.82
2 20.14 11.91 32 30.90 15.55
3 25.37 14.72 33 2.38 1.14
4 149.66 81.83 34 7.98 4.52
5 0.89 0.58 35 33.46 19.24
6 65.26 39.15 36 53.68 28.59
8 106.17 59.25 37 22.44 10.19
9 5.02 2.32 38 32.23 17.87
10 48.46 27.05 40 48.88 30.94
11 54.31 30.35 42 65.31 34.74
12 15.18 7.70 43 94.30 40.27
13 26.69 13.57 44 3.64 1.88
15 47.14 27.70 45 21.80 10.55
16 79.52 46.80 46 6.27 3.81
17 2.62 1.64 47 84.00 46.98
18 74.54 43.73 48 6.32 3.62
19 7.90 4.89 49 56.88 32.76
20 57.97 33.22 50 77.39 37.59
21 19.97 11.83 51 42.65 23.71
22 13.60 8.04 52 26.42 15.55
23 1.26 0.80 53 1.31 0.65
24 9.89 6.00 54 35.26 14.60
25 49.73 19.14 55 36.74 19.76
26 59.99 24.05 56 11.83 5.40
27 16.84 9.48 57 3.16 1.81
28 44.69 21.99 58 6.95 422
29 21.10 11.48 59 4.38 2.15
30 14.06 8.79 60 8.46 3.50
( 2.
0.31 t* hm™
10.23 t » hm™. .
( 2.
1.0l t * hm™
10.83 t » hm™.

Wit Carbon storage (t * hm™)

B C D
#i B Composition

2
Fig.2  Deadwood debris composition in three stands under
different fire severities.

LG: Larix gmelinii stand; LB:
fer-broadleaf stand; BP:
Unburned; 1I: Low severity; III:

Snag; B: Log; C:

The same below.

Mixed coni—
Betula platyphylla stand. T :

High severity. A:
Stump; D: Litter.

8.14 t * hm™
3.63 t * hm™. .

2.2

17.55 18.83t« hm™;
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Table 4 Component percentage of deadwood debris carbon storage in stands under different fire severities

Component percentage

Type Severity
Snag Log Litter Stump Total
Unburned 13.4 12.5 72.0 2.1 100
Larix gmelinii stand Low severity 46.4 15.6 35.2 2.8 100
High severity 75.8 3.6 19.4 1.2 100
Unburned 6.2 14.7 70.5 8.6 100
Mixed conifer-broadleaf Low severity 29.7 14.5 46.5 9.3 100
stand High severity 54.3 15.5 26.4 3.8 100
Unburned 10.96 0.033 89.0 0.007 100
Betula platyphylla stand Low severity 36.7 7.0 54.5 1.8 100

High severity 58.0 19.4 19.4 3.2 100
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