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Spatial distribution of carbon storage function and seismic damage in wenchuan

earthquake stricken areas

PENG Yi' ,WANG Yukuan'* ,FU Bin' ,MA Fei’
1 Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China
2 Chengdu University of Technology, Chengdu 610059, China

Abstract; The value of terrestrial ecosystem carbon sequestration services has been widely recognized. Forests, grasslands
and other ecosystems can store large amounts of carbon, which is the key to mitigating global climate change. The eco-
environment of the western region of Sichuan Province was greatly destroyed by the earthquake which had occurred in
Wenchuan on May 12, 2008. One of the direct impacts is that the landscape was seriously damaged and the disturbed eco-
system released a significant amount of carbon dioxide because of sudden changes inland utilization and vegetation cover.
Our goal was to use the maps of land use and land cover types and data of carbon reserves stocks in four carbon pools to
estimate the amount of carbon stored in a landscape currently and the pre-seismic amount of carbon in the earthquake-hit
areas, and then we have got a series of maps which can help us to conduct carbon management. Based on the geographical
information system software of ArcGIS, this paper presented the evaluation index system to assess the carbon storage function
of the earthquake-hit area, by calculating the density of carbon storage for four carbon pools ( aboveground biomass,
underground biomass, soil carbon and dead organic matter) in each grid. In addition, this paper also analyzed the spatial

pattern of carbon storage function in this area. The results showed that the total carbon storage volume of the earthquake-hit

EEWE T ERABEIMZO6(HET GIS B4 SAMEFRUERTTY ) ; BRI R4 (GEF) —— VTR A A I 5 oK 2 i 0 5 3% se SR A4
Wo#m B #3:2012-03-26; &1T B #1:2013-01-07
# MIRVEH Corresponding author. E-mail : wangyukuan@ imde. ac. cn

http ://www. ecologica. cn



34 PG A DU HRR H R XA 2 R SRR A7 D RE 25 [ S5 5 ML RR IR PIA 799

area is 3.97x10° t based on the spatial analysis module of ArcGIS and the average carbon density is 52.2 t/hm’. The
ecosystem with the highest carbon storage and carbon density is represented by subalpine evergreen coniferous forest. The
carbon storage volume increased with the increasing slope gradient and altitude. The carbon storage volume in the area
where the slope is greater than 35°is 1.3x10° t, accounts for 33.9% of the total carbon storage volume in the earthquake-
hit area. Because of the forests was destroyed by the powerful earthquake, the function of carbon storage presents a
suddenly drop sat altitude of 750—1750m. In addition, the impact of earthquakes on the carbon storage is that the carbon
stocks lowered primarily owing to vegetation damage, with the overall reduction reaching 9. 98 x10°t. The most severely
degraded areas are located in the northern mountains of Pengzhou County and Shifang County, along the southwestward
extension of the Longmen Mountain. The recommendations of post-disaster reconstruction, vegetation and carbon
management are listed as follows. 1) Expanding the area of forest coverage and improving forest quality is a key point to
play an important role in forest carbon storage. 2) The vegetation restoration in the earthquake-hit area is given priority to
the natural restoration approach of forest reservation, complementary with artificial approaches, such as artificial
reforestation and landslide engineering control measures. The risk of secondary disasters can be decreased while ecosystem
carbon storage function of the destroyed area is reconstructed. 3) To enhance the carbon contributions of farmland and
grazing land area by pushing no-tillage agriculture, developing ecological agriculture, establishing a series of measures to
improve comprehensive utilization (e. g. , taking the action of returning straw to the field instead of burning them), and
strengthening the carrying capacity control of prairie areas. Our results will help guide the vegetation recovery, carbon
management and carbon trading. But most importantly, they can support a series of decisions made by government sat

various levels in the earthquake-hit areas.

Key Words: ecosystem function; carbon storage; Wenchuan earthquake; GIS

TEFRTT AR T i A S RIS AT EE 280 2R (B B AR A B HE
ALY FCEGE Y FFR T BRBGR T 0. HE R TE N E BRI R S KR PR A R R & 5
KRR IS T ES IS, A RSE S BRI R E €O, FIRESMR(GHG) SR
R, SRAERSRGEIRAEF AL, ZAR i 6500 A Bl i A S R AR 2 R ISR 2R
SAARACRIHERTAE bl A S R G A A ek KR o, MR EEN Nz —, Wi 3S HiR
0 R | i e R RN 25 ] A3 AE DG BRAR (A S R R TR PPAL O ik AR Bt R g, Hh IR E B RS
(CANFRARAEZS R G0 ) b L3000 B P A i A7 B P AR VEA e 2200 T A hy B0 A 9 1) 45 ) 2 Bk 2 ke
FFIIRERIPEAG IR 42 /0 | MR I IX I PRAR JE A i = 785 5 A5 25 22 G0 ) Bl 0 v ol L Sy e o 285 488 10 000 mT 4 11
B A TSR

ATFFE X Z VL b e H X B A A7 T e S X B, 5. 12 301 b A2 AN A 200 | %o DX 3 b T i 50 AT b 5%
WAL IR X 28 RGBS BE 1 B T 3, o 04 TIRAEAF T RE . PR, et 9 Xl it 17 et % b
TN WA AT RO RE 0 () 2 )RS SR 0B A T PA , 1T A ¢ DX 0 S M MR 2 B A B R b 58 5 S B AR AR | ko
il 5 WA By SR BRI A 5 R B2 RIS, AR S R M DA B T A 2 FR G WU R B B A7 T
FIVEAS FE T 75 AR —F A 25 AR R .

1 HREHER

D50 ) 1 it 35 0 DX A7 )48 PG, ) P s i o) 20 b e 08 By, 0 S D )11 48 1 4 BH P BH 0T
B[ FE22%5 6 AT (N30 DNE(IX) , B H AR 76142 km® , A0 1385.63 J1, e — M EZREREIX, i
FEX MR K TR S B A%, 2P AR T T T X — 2R - PG g 1 )38 SR A T A 3,
A AR PR EL, b A SRR AN R ST T2 5, 5 T B B A 35 R Ui Ay A M R R A L M
WFFE X AT R MEIN B JEERNAR AR i R fa) W 3 L VR D A B 45 Pl I AE S R G045, HE M A S R4 X

http ; //www. ecologica. cn



800 A E = 334

5 2R RO+ R ARYE R BT B A R IR AE S R G P /N O— R G, B X 45
fli AR S R G 90 B, Hovh  BRAMRAE S R GG 45 25 AU HREF AR 16 28 RRIEAK 18 2, 7Tk 6 25 EVER R
Gr 24 B RS REAASRS 12 2 mINGERERSEINHRAESRG 2 K AR RSE 7 2%, BEEE, =
X SR FEHRMAES RS NSRS ERSREAESREMA I AERREW S, B HE
XA T B IR, AR R O, A2 T AR A5 R G R T R/ e 5 1) ] e AR R
HKER CO,,
2 HERIESHALE

VEAG S A ES s G455 7 i R 4 SIS 8 (BT (3 SRR 155, 2 BE 4R 100mx 100m, 2005 4F) | 1= K 3 434 18] (8 Jek
FEE T HER M 100mx100m ,2008 4F) M 1 380 3t 35000 Bl 0 478 132 8 R - 9 0 ) £ B A 61 )2, 19
kSIS
2.1 K

A1 7 2 ORI TR AN, DX sl b i bt (O VA AR . 0 b b R FE 28 8k o PR b 1, 7 A e 7 5 P P el i Ak
FIRRIMRR e 277 1000k} PT SR A A A B 2 (R RR B, A A7 DX S P VA A T o TR 5, X PR 3
W TR A A AR T DA A I E ) FEBF S v, ARICT ¢ X 2005 4 i 4 4 78 56 RN -+ st 1 FH L, P A
T 55 T HE A R S T ) 2 T ¢ IX AR BRI AR S DR e B B TR R R TR O AR B
1 A i = D0 b R A IR DX S B (MR S Rk AR 5 A A TR ) 5 4 2005 4 7 25 BN, B Bl R a1 4
P T R A A 2 KB R G MR s R (B 1)

1232
1233
. 1241
e 1311
Bl 1411
Bl 1412
B 1413
1511
1521
Bl 1531

' B 1541
Bl ol
el 1612
1111 2111
112 . 2121
1113 2131
1121 [ 3111
1211 [ 4111
B 212 0 S0
221 . s112
222 I o111
1223 7111
I 1231 [ 8111

1 HREERERE=XE
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Table 1 Carbon densities of aboveground biomass, belowground biomassand dead organic matter

HE R T pes W LA (Vhm® ) MR (Vhm®)  FETTH PR (/hm?)
Land cover code  Land cover Carbon aboveground Carbon belowground ~ Carbon in dead organism
0 HIRRBIA X B 0 0 0
Earthquake damage area and bare land
1111 A% 1L B4 AR Low mountainevergreen taiga 54.34 15.7586 4.1
1112 L H SREF AR Mid-mountain evergreen taiga 49.13 14.2477 4.1
1113 V. 155 1L 2 AR Subalpine evergreen taiga 87.975 25.5127 4.1
1121 W L P& AR Subalpinedeciduous taiga 52.1 8.857 1.89
A L It
1211 Rl SR e 38.395 9.9827 2.8

Low mountain broad-leaved forest

gk e
1212 L AR R A 35.195 9.1507 2.8

Mid-mountain broad-leaved forest

1221 Rl | Pl R R AR 45.2 9.0 1.9

Low mountainbroad-leaved forest

i R R
1222 il S 48.76 9.752 1.9

Mid-mountain broad-leaved forest

RIAEIN Ll

1223 52.32 10. 464 1.9

Subalpine mixed broad-leaved forest
& IH-E 0

1231 fikili ﬂﬂ A . ) 47.58 21.8868 2.8
Low mountain broad-leaved deciduousforest
e L I ] bR

1232 Mid-mountain broad-leaved deciduous 40.39 18.5794 2.8
MV £ LI 7 - i A

1233 48.47 14.541 2.8
Subalpine broad-leaved deciduous forest
B RSB

1241 A IR 49.56 14.868 2.8

Alpine Quercusa quifolioides forest

. i L BT R S AR

13 Subalpine mixed broad leaf-conifer forest 22.26 4.452 177
1411 ﬁm‘ﬁlﬁﬂ.ﬁ&%ﬁﬁ 35.74 7.148 2.8
Low mountain Subtropical bamboo forest
1412 F1 11147 Ak Mid-mountain Subtropical bamboo forest 35.74 7.148 2.8
1413 3V 75 11147 K Subalpine Subtropical bamboo forest 35.74 7.148 2.8
1511 1L #53# PA Montain shrubland 4.23 4.653 1.59
1521 = L E A Subalpine shrubland 4.23 4.653 1.59
1531 i1 LM Alpine shrubland 4.23 4.653 1.59
1541 FRM A Arid Valley shrubland 4.23 4.653 1.59
AR THE A B A
1611 Shrub tussock scattered with trees type rangeland 5.33 23.7185 13
1612 1L #b %M\ Montain glassland 4.99 22.2055 1.5
2111 WV 55 111 i 47) Subalpine meadow 4.25 18.9125 1.42
2121 Pl X | Alpine meadow 4.25 18.9125 1.42
2131 VA i) Swamp meadow 12.25 54.5125 4.08
3111 AL 0 A T AL B 12.25 54.5125 4.08

Herbaceous swamp vegetation
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e L I A MEAT
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44y
5111 el EmeFA 30.935 6.187 2.8
Low mountain economic forest
il L2 A
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Fig.3 Spatial distribution of carbon storage functon in the earthquake stricken area ( pre-seismic)
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Fig.4 Spatial distribution of carbon storage functon in the earthquake stricken area ( post-earthquake)
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