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Abstract: During the past'several decades, extreme weather conditions have become frequent because of global warming.
This study introduces a large-scale landscape pattern index ( Shannon uniformity index and contagion index) and extreme
climate, index ( extreme high/low temperature days and extreme precipitation days) to establish an evaluation system for the
ecosystem’s vulnerability, considering the unique geographical conditions ( serious soil erosion and rocky desertification) in
the karst mountain region of Southwest China. Next, the spatial and temporal changes in the ecosystem’s vulnerability during
the past 13 years were analyzed and discussed. The results indicated that the ecosystem vulnerability in the karst mountain
regions belonged to the mild-moderate level, which decreased from the Sichuan-Yunnan-Guizhou zones to the marginal

zones. The severe and extreme vulnerable zones were mainly distributed in the central and northern areas because of severe
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karst rocky desertification, low vegetation coverage, and intensive disturbance due to human activity. Conversely, the slight
and mild vulnerable zones were mainly distributed in the southeastern and southwestern areas because of the high vegetation
coverage, abundant precipitation, and lower disturbance due to human activity. From 2000 to 2013, the ecosystem
vulnerability in the southwestern karst mountain areas increased at first and then decreased. Zones of moderate and severe
increases in vulnerability were mostly concentrated in the northeastern portion of the study region, whereas zones of
moderate and severe decreases were mainly distributed in the northwestern part. During the past 13 years, the temporal and
spatial patterns of the ecosystem’s vulnerability changes were significantly affected by human activities ( different industrial
GDP and population density) , precipitation, topography, soil erosion, and rock desertification. This research can provide a
decision-making foundation and technical support for protection of the ecosystem and restoration of the ecological

environment in the karst mountain regions of Southwestern China.

Key Words: ecosystem vulnerability; dynamic monitoring; remote sensing; southwestern karst/ mountain area;

extreme climate
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Fig.2 Evaluation system of ecosystem vulnerability

o AT I T o S0 e DX ) IS 4 e S SR AL A — b R O B AR S LR R T
FENEAG LT ZIN L a5 00 A4 S M A SR S E RN  RgaR b, A R AR ER |, 2R L
SO LRI KO AR hE A RO Sy AR i R A oK T R ik i 1 3 U
W AR BOR L A 2 BEVERIA LR T R ARSI RE TR A R I, S EUOR B TG . IR
TR AT EACLE S VRPN PO IE 4R E

(5) ANX

NSCIR R —E R B L i 24 XA 25 R SR RAR L, A BT 52 i A SR 760 3% AN V4% B (TE 1)) \GDP i
(IET]) A H HEE (IE]) AR R R B (IE 1)) AR ANILEIA () 48 b5, e L H 2 HURS 9 58
(NHHEE) (GDP 2~ HUA RS (GDP %52 SR I T Hh [ B2y g e S - 7 B BRAF 52 9T (2000 45,2005 4F

http ; //www.ecologica.cn



7224 A E = 378

2010 4F) FE ZE F AR BEIRRI M A ] BE Al B B0 H I8 25 (2013 4F) I 8d e 2 1 - i M) o J25 s )
E I CA GV o € g o € ) PR TR IR

3 HRE5HM

3 A B KA S SOk T4 B o FR IR A SR A RO B T AR ST — (R 1)
PASHRAORCEA =T P4 B T RF LI DX A 25 R e 55 M VP AN R R A B AR AR R — G AR r R (R 2)4
BRI ArcGIS 10.2 ARSI TSR TH AR IR T P4 g e 0rke LU X AR 25 R GE M 55 14 (ES VI 1B

F1 —REHRNE
Table 1 Index weight of first level

— G dEtR PIRES S Uik et A &
First level index Water Climate Vegetation Soil Human Weight
KPR Water 1 1 1 172 1 0.16
S Climate 1 1 1/2 172 1 0.15
Hi#: Vegetation 1 2 1 1 2 0.25
+3E Soil 2 2 1 1 3 0.31
AL Human 1 1 1/2 1/3 1 0.13
x2 —HERREHEESREE
Table 2 Thresholds of first-level index
SR T a5 RIS o e 5 HE N5 e s 553
Classification criteria Slight Mild Moderate Intensive Severe
7K
N itk
4E 4% Non-soil . <0.45 0.45—0.51 0.51—0.56 0.56—0.61 >0.61
av
A
3 Sl VapLEia <0.29 0.29—0.35 0.35—0.40 0.40—0.47 >0.47
K I3z <500 500—2500 2500—5000 5000—8000 >8000
SR Hierarchical assignment 1 2 3 4 5

3.1 BB RGPS ST

S 75 V4 e W R L DX ) AR 2SR B AR B A 2 R G 55 1 (ESVI) (A B B o A b 22 K AR S R G e
SSVEIE 20 9% . WU G55 ( ESVI<3.30) JREHGESS (3.30<ESVI<4.4) HE M5 (4.4<ESVI <4.5) FHF
55 (4.5< ESVI <4.7) MEMEHT (ESVI=4.7) . FURGWEITHRLL X 2000,2005,2010 F1 2013 4F (1) i 55 14 43 4% an
El s (B 8) .

WFFELE T CEV3) 2 BH . V4 R L -5 7 A 265 X AR G 55 IX 5 4 v A T P AL 3, &
LR XA & B SR A A s IS K R R P R A AR, N b X AR g 2
R ERRG A B AR T 22, BAMZHL X A 7= Tk AR, RN 2 IR R4 B R 28 | A sl T
Koo TR A8 B e 553 DX ) = 43 A T3 b X %) 2 e S R g 0 , A Tt DX AR K e i, ol P 2 0 L K 0
A AR BE ARG, I AN A S AR 1 it R BFEARE ) | ARSI BT

WL 4 A AR R A E 3 e B E 2T & B . 2000—2005 AF P G L R A S X A A S R MG 55
PEA — 2 FEEE B INR, EZEFN 2005 A% X A9 SR ESVIE A 3.37 A EE 2000 4F ESVI {H 3.21 W& 14,
R R R 55 X0 T R — E R R A BN, 43 0 R 4,51 U7 ke F1 2.05 J7 k10 f30RE AR B G 551X 1 FRUE
N5 6.1 T3 km® Al 0.04 T3 km? 52005—2010 45, P8 R Ll g 304 28 28 X A= 25 R G 55 1k B AR R Bl RS
FE R —E R RN, IR 2010 AEFSE XA ESVI B 3.31 A kb 2005 4F 3.37 EEALEFFFE,

http ; //www.ecologica.cn



21 s

S5 AR AR BT DY R U L DX A 2 R G e e R SR ANY

7225

30°N

25°

30°N

25°

95° 100° 105°E 95° 100° 105°E
_— 0  200km
BRGNS A
= NS o PERE = fUERS — i =
= ®ENSE = RS

B3 BEEEITHURESRERESE

Fig.3 Ecosystem vulnerability of southwest Karst mountain area
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