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Fig. 2 Indexes of forest and grassrisk assessment
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2021—2050 4F, wJREPEARAR. K. . &M
RE X 2.3% ., 30.6%. 21.4%., 25.1% Fi
20.6%. SEEMERTBCAE EL A B N-1.9% . —11.7%.
—1.4%. —2.8% Ml 17.7%. HFBHEAR B K] gtk
AR LT 2 A, AR T B AR R Y DX dsatE—

YK PR T RetE s LT AR L b
AR b KO RT BEE TR b ARARAY AT BE
PR & (& 4b), XFPAEETE RCP4.5, RCP6.0
FIRCP8.5 it N R, FEBIJE RCP8.S 1 5
T, FTRETEAR M A IX 8 26.2% (&l 4g) . TAE



18 Mol B

O %

534

RCP2.6 1557 T, AIREMEARMG . KA H 4 X 8k L 3
WENE S T RRARG, 7T BB R AR fap A X ko, {5
PG Jobe T BEMEAR 5 10 DI AT HoAth 3 Fiis
5 (K 4d),

2071—2099 4F, FRMRE 5K AT BEdE E— 25 1
Jn PTREMEARMR . AR, Hh . mRIAR R A DX e
B30 1.2%., 20.5%. 26.1%. 22.7% F1 29.5%,
A3 0 B 3 fE B BE B I —2.9% . —21.8%. 3.3%.
—5.2% H126.6%. A 51.4% HYHEAX Kkber] GEME |-
TR s AR ORI Rt e BT
AR 15 9 DX 5 2 A AE VU R bl . R R R L
Mo #E Ak (8l 4c) ., RCP2.6. RCP4.5. RCP6.0 #il
RCP8.S 15, AIREMEAR i i X34 51 7 12.2%

o B
| -, h._.,_. }‘.‘,
g h.

he ke

30.5%. 33.8% F1 37.2%, Z3[A]4rAuAHIL . RCP8.5
R F, KEETREHARMLA X H 5 0.2%, {45
AT E A BRI 2 VEAR X, W BB PRI ) X A 45
PG 0 0 S A T R DX DA B e T AR R ) R
(A 4k ).

FEMEE T, B BRI A X5 51
94% 1 5.3%; REEMEHER XY 0.6%, TERHH
EIESA N R R RAR Y DR 0.1% 22
f, FESAAEMI DXL (K 5a). KRA
(] B A [R5 56T 09 2% 5 1 5 2 5 B BOA L
Ak, BEETE . AR X AN
HAs 3 —2

& {51] Legend
I AR Very low
[ MK Low
[T " Moderate
77 # High
I R Very high

a & i 1 5t baseline; b. 2021 —2050 4 3 4 5 #% P£ mean exposure in 2021—2050; c. 2071 —2099 4 - ¥ 2 5% ¥k mean exposure in 2071 —2099;
d. 2021—2050 4F SSP1 1 5% SSP1 in 2021—2050; e. 2021—2050 4 SSP2 # 5t SSP2 in 2021—2050; f. 2021—2050 4 SSP3 {5t SSP3 in 2021—2050;
2.2071—2099 4 SSP1 {# %t SSP1 in 2071—2099; h. 2071—2099 4= SSP2 1% 5 SSP2 in 2071—2099; i. 2071—2099 4 SSP3 f# 5t SSP3 in 2071—2099.

&5

AR R AR REE

Fig. 5 Exposure in different periodsand scenarios

2021—2050 4F, ZEEBEHARM. K. RIS m
DX 3 43 ) bb B v B B HE  0.3% . —0.3%. 0.0%.
0.0% 1 0.0%, 1R & 55 9% 2 5 1t DX 38 Lo 47 A 2
0.1% (|8 5b), 7E SSP1 Fil SSP2 &5 F, RMK%:
G 5P DX L 51 3 3] B 3 v B B R AIG 0.2% A
0.3%; FRERPEMC. HroATeEs iy DX b 3 vk e B r kg
hn, e SSP3 s N, FRERMEARMK Y X S H v
BFBERGIN 1.3%, ik, . m AR i SE g X S L

)53 W AR 1.2%. 0.1%. 0% £l 0%, 3 Ff % 5
T, RESFHREBEX LA AL 0.1%.
2071—2099 4F, ZFFMEARM. K. . &M
AR X3 ] B UERT B AN 0.1% . —0.3%. 0.1%.
0% F1 0%, 7E SSP1IE&R T, ZEEEHARMRM X I
FEUET BEREAIG 0.2%, W, mAIAR SR X IR RS A
Hhn. 7 SSP2 s T, 2 MEARARAY X BB AT
0.4%, HASEG W DIBAE i, BEHARE X



%31

SR S FRSURNR T I R B R A

19

BIEME 0.1%, SSP3EHT, FAEEMHRM. K.
R AR i Y XA B 0.9% . —0.9% . 0%
0% FI 0%,
43 RFRHIFRMER AR X

TGN, ARMOR AR KBS ARAG AR
(9 X 20 1) 5 4.8% . 37.4% 1 27.5% (£ 3);5 K
I65r 48 20 e FNAR 25 7 DX 3430 7 20.7% 1 9.5%, X
SRR IO FRA 5 X, AR R . P
JCEBEL AN AR 1L b ARAR (& 62 )0

2021—2050 4%, FRAREL 5k KR A r 4
I FRAREJFE AR PABS ARG . I, . SRR S
DA T 2.8% . 19.9% ., 30.1%. 23.3% F123.9%.,
EGIEAERT B L, XURS AR ARG () DX 3R 43 ) B2 A
2% F1 17.4%; T AU v s AR o8 1) DX 3k o3 i 34
TN 2.5% . 2.6% 1 14.3%. HH XU X A0 45 Ho R oA
P ARFREY /D BRI, e AR o XUR: X A R 7R P
LB . FEERHE AR A3 LR AR (& 6b ).

RCP2.6, RCP4.5, RCP6.0 il RCPS.51E 5 F, R
FIVECRURS: DX G e B2, i L v AR e XU X
HOno 4 R ST B9 RS R s (B 43 AR AT, A
A 1o AR IX AR 43 AT AE P R AN AL AR, | g ST AR
ZRAR L b R, s XU DX LG o e B2 A S
H12.2%. 2.5%. 2.1% F1 1.2%, 715 KU X 43
H110.2%, 16.1%. 11.4% 1 19.2%.
2071—2099 4, FRMRE 5 TR 25 ¢ g il
AR5 B X 8] L A 53301h 21.2% 1 31.9%,  HERLHERT
BEHATN 0.5% 1 22.3%, H=s [\ 5 2021—2050
PRI . ARMK . AR XU X 535100 1.8% . 12%
1 33.1%, 43 5 B L o B BEBE I-3.0% . —25.4%
H1 5.6%., RCP2.6. RCP4.5. RCP6.0 il RCP8.5 1
st N AR AR XURS: DX EE ] RAAG , HE A I XU [XC L
15153 ) b B o B BERRAR 11.7% . 25.2%. 26.5% Al
29.3%, ZAFALEHIE . HpRUBS: DX 3k E g3 e B v o) B 44
fn, {H7E RCP8.5 {5 F AW (+0.3% ), RCP 2.6,

R3 FEBERT 5 HERFHERNRKE L 5]

Table 3 The proportion of eachclass offorest and grass firerisk under different scenarios and periods %

sty SEUERT B 2021—2050 2071—2099
Class Baseline RCP2.6 RCP4.5 RCP6.0 RCPS.S RCP2.6 RCP4.5 RCP6.0 RCPS.S
TRAEE Very low 48 2.9 28 2.9 2.6 3.0 1.8 1.8 0.9
& Low 37.4 236 19.5 213 16.6 257 122 10.9 8.1
71 Moderate 27.5 30.8 28.7 32.0 30.1 30.0 33.3 324 27.8
¥ High 20.7 29 232 238 21.9 226 20.5 20.7 239
187 Very high 9.5 19.7 25.7 21.0 28.8 18.8 322 342 39.3
o s %144 Legend N
e 7y M oy ..e ‘»_—.»_-x. M o { \:" = [ TRAE Very low A
- S : ..}‘f ; : .-é- {f Low
\..."7'{;_ ,l": " f'._" - [ 1" Moderate
a b. c. [ 75 High

I 7R Very high

& 6

T EVE S AN BRI RR R R AR KU

Fig. 6 Forest and grass firerisk in different periodsandscenarios.
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Forest and Grass Fire Risk Assessment for Central Asia under
Future Climate Scenarios

ZONG Xue-zheng', TIAN Xiao-rui', YIN Yun-he*

(1. Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Open Laboratory of Forest
Protection, National Forestry and Grassland Administration, Beijing 100091, China; 2. Key Laboratory of Land Surface Pattern and

Simulation, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: [Objective] To assess the effects of climate change on forest and grass fire risk in Central Asia. [Method] An
index was built to assess the wildfire risk in Central Asia based on wildfire possibility, vulnerability and exposure.
The modified Nesterov index (MNI) was used to calculate the fire weather index of the region based on daily precip-
itation, mid-day temperature, and dew point. The authors used HadGEM2-ES global climate model with four scenari-
os (RCP2.6, RCP4.5, RCP6.0, and RCP8.5) to project the fire weather index of Central Asia. The vulnerability was
calculated with burn probability and vegetation types. The authors also projected the exposure in the future with pop-
ulation and GDP distributions under three climate scenarios (SSP1, SSP2, and SSP3). A fire risk index was estab-
lished by using analytic hierarchy process (AHP), which combined with possibility, vulnerability and exposure.
[Result] The results showed that the areas with high and very high ratings on wildfire risk would account for 47.2%
during 2021—2050, which increase by 16.9% over the baseline. The areas with high and very high risks would in-
crease by 12.4%, 18.6%, 13.6%, and 20.4% under the RCP2.6, RCP4.5, RCP6.0, and RCPS8.5 scenarios in
2021—2050, respectively. The wildfire risk would also increase during 2071—2099 period. The areas with high and
very high risks would be 53.1%, which would be an increase of 22.9% compared with the baseline. It would increase
by 11.1%, 22.4%, 24.6%, and 32.9% for RCP2.6, RCP4.5, RCP6.0, and RCP8.5 scenarios, respectively.
[Conclusion] The areas with high and very high risk under the RCP2.6 scenario in 2021—2050 period will be larger
than that of 2071—2099 period. While the areas with high and very high risk under the RCP4.5, RCP6.0, and RCP8.5
scenarios in 2071—2099 period will be less than that 0£2021—2050 period. The areas with high and very high risks
will significantly increase in the future. The key areas for fire management should include the west grassland, moun-
tain forests and shrubs in south.

Keywords: climate change; forest and grass fire risk; probability; vulnerability; exposure

(LG ZrE)



	1 研究区概况
	2 数据源
	3 研究方法
	3.1 森林草原火灾风险评估模型
	3.2 风险评估指标权重的确定及一致性检验
	3.3 燃烧概率
	3.4 火天气指数
	3.5 风险分级

	4 结果分析
	4.1 2001—2015年燃烧概率和脆弱性
	4.2 未来时段的森林草原火可能性和暴露性
	4.3 未来的森林草原火灾风险

	5 讨论
	6 结论

