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Impacts of Wenchuan Earthquake disasters on ecosystem and its spatial pattern.

case study of Qingchuan, Pingwu and Maoxian counties

ZHANG Chun-Min, WANG Gen-Xu*
Institute of Mountain Hazards and Environment, CAS&MWC , Chengdu 610041, China
Acta Ecologica Sinica ,2008 ,28(12) ;5833 ~ 5841.

Abstract; Based on two periods of land cover maps derived from remotely sensed date, Landsat TM, CBERS and digital
elevation model ( DEM) derived from 1:250 000 topographic maps. Studies on land use/land cover changes ( LUCC) of
Qingchuan county, Pingwu County and Maoxian county before and afier Wenchuan Earthquake, and the influences of two
importance cause of slope and aspect in ecosystem. The main results are as follow; after earthquake, the area of woodland,
grassland and farmland decreased obviously by 92. 09km®, 46. 98 km’ and 30. 81 km® respectively, open forest land
increased by 98. 81 km® for area. The open forest land area changes amplitude is most, the value is 6. 20%. Results
indicated the ecosystem is degenerating and in study regions after earthquake, especially Qingchuan county. Topographic
conditions are of great importance to the distribution of land use/land cover and the process of land cover changes. Under

different slopes, there are large area changes of LUCC great than 35° because of earthquake. The order are 0 —8°, 15 —
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25°, 8 —15° and 25 — 35°. These changes have obviously relation with earthquake and the secondary mountain disasters
such as rock fall, landside, and debris flow. Aspect has a large influence on the distribution of land cover types, especially
in half-shady slope; the order is half-sunny slope, shady slope and sunny slope. The area changes amplitude of land cover

types are obviously in different aspect.

Key Words: Wenchuan Earthquake ; ecosystem ; LUCC
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Fig.1 The location map of study area
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The area changes of Woodland after earthquak in typical region
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Fig.2 The land use/land cover changes of study area

F1 HMRWEWRREELMA A/ DB AR ERE T
Table 1 Area statistics of land use/land cover in study area before and after earthquake

HERE Ho AT WRE LR AL
Vegetation types Before quake(km?) After quake( km?) Variable amount( km? ) Variation range( % )
A FhH Woodland 4966. 06 4874.00 -92.09 -1.85
HiAkHL Open forest land 1594.97 1683.78 98.81 6.20

E M Grassland 4296.12 4249. 14 -46.98 -1.11

P Farmland 1766.58 1735.30 -30.81 -1.74

ME R IR EE 3778 H A AR B RS ED AR B B 73 8 T 1.85% 1. 11% 01 1. 74% |, gk
EBEIMT 6.20% . BIWFE LA/ L HBHRE W, T iSih 2 A R H AR R =, R
A4 3 i 2B E AR 28. 62% 23. 83% \23. 46% 1 22. 02% ; KAE MR G , #f 3  E b A AR T AR W , Bibk
HE A, BT &5 HBil 23714 28. 00% ,23. 38% ,23. 12% Fl 20. 66% ; -2 LA S AR B b B AR F Bk b
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BREEWNE, HbhHE)IIEEHEA 13, 10km®, BIE R 1.91% , BEMFREE B4R T 23.65 ko’ Al
10. 19 km® ,JiE K 1.54% #10.50% s TEH B R EXTE A S REN LB, ) EHESRELHE
K, HREREMFR,
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Table 2 The area changes and amplitude of natural ecosystems in study regions before and after earthquake

B% County Bt Bz B 54k B Time and amount B HHL Woodland  HiFkHh Open forest land B # Grassland
F )1l Qingchuan FE i} Before quake( km? ) 632.97 645.99 699. 09
EJS After quake(km?) 605.98 678.17 685.99
784 & Variable amount(km?) -26.99 32.17 -13.10
R4 E Variation range( % ) -4.26 4.98 -1.91
SER; Pingwu FETHT Before quake( km?) 2165.75 885.09 2063. 06
EJS After quake(km?) 2138.15 947.02 2052.87
784 & Variable amount(km?) -27.60 61.93 -10.19
R4 E Variation range( % ) -1.27 7.00 -0.50
% E. Maoxian 71 Before quake( km? ) 2167.37 63.89 1559.13
EJS After quake(km?) 2129.87 68.59 1535. 48
784 & Variable amount(km?) -37.50 4.70 -23.65
R4 E Variation range( % ) -1.73 7.35 -1.54

3.1.2 MRAGHMAESRG AL

i AR s BREE R R AL AR, A REEHSMESESNE, b
AL AT AR R RIBAE S IR R E A 1), KB RE RASRERANRIER, Tt SRES
FEST, AR B ARG THAXIKH ETHRMAHERSE, MBER, T/ EMBLOEREK, N
21. 32km’* S/ EE N 2. 54% ; FRWFA 9. Sk B IBE N 1.11% ; BB E RS AHE (£ 3),.

£3 MENEHARRHMESRGETLSE
Table3 The area changes and amplitude of farmland in study regions before and after earthquake

B4 County HiFE Y WEE TiLE ZALIEE
Before quake(km?) After quake(km?) Variable amount( km?) Variation range( % )
JI] Qingchuan 839.65 818.32 -21.32 -2.54
F)I Qing
SER: Pingwu 791.86 782.36 -9.5 1.11
gW!
% E. Maoxian 135.07 134.62 -0.45 -0.33

3.2 MR E X LA A LB AR e
R NI ) R K AR R A B AR WA AR | SR A S RO SRR, A AR E
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3.2.1 BEENW AR B % A

AEARFEAMGT , BB BN AEREEE BAR IRS) SR A/ LB R EE
BB . RN IEMIEFR, T 5 ME B (0 ~8°.8 ~15°,15 ~25°.25 ~35°f1 >35°) ¥+
HAIR/ BRI,
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Ehﬁiﬁ \?ﬁﬁ%ﬁiﬁ%glﬂﬂﬁjﬁﬁﬂi\ o Bakiash f:j 3 Izl‘e:f Chﬂ-rl:; ﬂmiitude of land use/land cover under the slope
M BZR” . KEABAN E AR RERS S

WINT 2.88% .1.93% F10.87% ,7E 0 ~ 8° L BLIE B P9, B 31 09 £ BB 62U, o AR wi i ot 1D AR oy X X B 9
36.29% , HRAERET RARBKWRYH A FEX FREEES I b, & RRE S, BEE
BT 1.89% 578 8 ~35° YW BB EIN , R T BRI AE R EEARBEY, A0 ML EFENARERES,

MR B PAE 0 AT , B 2 2R R ROk, EA FRI R T , MR Al /E H AR A R
KF 2% , Ko, 78 > 353 BL AR 4.33% o AMHZIE B/, HERBLR/NT 2% ; FEE R E K
W, B HRA AR E IR, 7E > 35K IR T - 2. 39% ; i i THEF S HLAIBOR , R G Z B
WA REM SR BB i AR , ZEA IR T m AR B

4 FIH T F ) PR E A R 3 B R B A A/ B RS AR

F4 FEWETHARR LA R/ L BEFTLIEE(%)
Table 4 Area change amplitude of land use/land cover before and after earthquake periods

B% County A A Vegetation types BEC)
0~8 8 ~15 15 ~25 25 ~35 >35
)1 Qingchuan A H Woodland -2.79 -3.99 -5.74 -4.05 2.78
HiAkHL Open forest land 7.44 7.11 6.08 3.83 -23.81
EHb Grassland -0.39 -4.18 -2.42 -1.31 -0.001
$i# Farmland 1.19 -1.61 -3.41 -2.46 -6.18
SER; Pingwu A HHE Woodland -8.23 -4.68 -3.12 -3.87 -4.56
HiAkHL Open forest land 6.54 4.41 5.23 5.67 14.02
EHb Grassland -3.37 -8.56 -2.86 -0.62 -6.41
$i# Farmland -1.87 -0.57 -0.43 1.77 7.59
% H Maoxian A HHE Woodland -14.82 -2.01 -11.05 -3.52 -0.12
HiAkHL Open forest land -17.22 -59.65 -74.46 -74.55 —44. 88
EHb Grassland -6.44 -4.72 -8.89 -0.90 -0.46
$i# Farmland -0.07 -0.18 -0.10 -0.13 -2.10

WRIERAL A I F AR MR A A SRR 734 (32 4) o 0 ~ 8 30 B, IR B MR Hu A & 31 T AR
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Fig.4 Area change amplitude of land use/land cover under the aspect

before and after earthquake

MRIERAL A P52 ARG PR 0 5 0 B SR 7Y
FRaPr(FKS) . WG, BB, FBRA A
HIZEALB K, RIS NREE Y 7. 58% 1 7. 52% ; RRKRBREME . AR, FERA MMM ELER K,
AR EE Y 5.00% A1 8. 11% , HREE I RE . 7R, URBARLER oy B2 , 70 AR A5 o 1o ARl
BRIy 11.30% A1 3. 06% ; K ZFE T o 2R PRI M b, LU AR 4L R B Bk, T AR s A 0 S O 2.
56% 1 7. 88% , KR F I KR
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Table 5 Area change amplitude of land use/land cover before and after earthquake periods

8% R Mk E B sk *
County Vegetation types Shady slope Half-shady slopes Sunny slope Half-sunny slope
F )1l Qingchuan A& HH Woodland -1.87 -5.12 -1.23 -2.56
HiAkHL Open forest land 7.94 1.45 5.50 8.88
EHh Grassland -0.63 2.59 13.65 -7.88
$iHh Farmland -2.70 -4.04 -2.90 -0.27
SER Pingwu A& HH Woodland -7.58 -5.00 1.25 -3.01
i AkH Open forest land 8.54 4.21 8.31 10.90
E H Grassland -7.52 -8.11 -9.04 -7.17
$iHh Farmland 2.93 0.89 -1.21 0.55
% E. Maoxian A H Woodland -2.16 -2.35 -11.30 -2.03
HiAkHL Open forest land -13.99 -19.64 -24.52 -25.17
EHh Grassland -2.45 16.99 -3.06 -4.84
$iHh Farmland -0.71 -0.04 -0.4 -0.63
4 HitH5EW

£ GIS VB 35F T, A RERRE AR SRIBUR 0 A7 PO R 3 0K 35 BT J 39 1 ) F/ - 3 B8 s Jmy 2 IR
By, AR RIS S35 T R/ B o KIS A R R, 18 H LU T &8

(1) MR 2 B A3 V3 /K R IR SR SR VAR L R, 5 235 T 7K 3 0 3 IR T At s 1 B R4, 45 1L
BB IR, K LR IR, KB EA G A FRENBEEARR TS PR, THFR/ LBk
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Q) MIRX BRABHESRAZMREZMU L, B3 BARMKBESREN L, F)IIb &
HAHHHAESRERARE; FRARE WFER FREEE,

G)EARBET , A/ B RRTE > 353 BRI AR R, KK E 0 ~8°.15 ~25°.8
~15°.25 ~35°3 B 78 > 35° I B M AR e M 22 , BJG , AR BB SRR B8 IR & A FUK IR &
A FRIR RIS 7E O ~ 830 B, N AR IR AE R ET IR KRR A0 BEEsIN“ B2 X", KB
bk G AR A B S RS> BB T 2. 88% 1. 93% 1 0. 87% , i Fk A& R EFE K E M hBRYE s 37
ZXEREANMZ b, &R AR E A, REEAREA T 1.89% ;78 8 ~35°30 B, #iRT EIKAERK
ESMAEY, AN LEARBRENES. WBHKE ST, B Z B KRR ERCK , A M 2 50%
SEMREY] s BE L b T2 B RE A SR o BB o AR, 7E A R38R T TR/ 724 R
T, BHUR R/ OB A SR~ 3 1o 52 b R e I AR AL A, LU 2 PR 2 B A PR 53X 5 K 3
BT HAR T BRI R R R

(D) PUNRIBR FER X IR AR ESRENBHAESREERR, ESRBNNETREIRET
B, Xt DO A A M L E KB o 458 XIBH IR  SARFI A W2 B 2, B AR PRI B9 7 B SR ARLRI 7% R
KBAERINRKE SEE. AR NER BN NEN, R ARRESES AN LRFEETHE
HRSS A, B = W E AL RS MR P W R HEAT ORAE S SRR S EE TR
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