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o TP 5 45 A 43 A A e 55 T VA B BB SRR S A
LT 48 AT 4 1

R - I S ES - S A -
(1. v [EBkE B B e A 255 M BRAIE S T e -5 2 A 28 [ R S0 =, 56 AR5 8300115
2. P EBHABER S, JE 5 100049)

TE: AESMEEYE(EVD 2 BRI 8T 3T T XA SR sh A b 548 A8
WY 5B ENCATEE  (HLERFFE AR /DX B 58 3 X — ik ool 4 1A S eSS PR
VBT G 5 Ay 081, 26456 B WA 9 DX AR 4 /K S A I L -3 D R N Bh A D TR 114>
Febn, At LR M2 W oM, M T BT IR B AR S S PPN AR R, R SR R R 5 LA
ARG A TR0 B FE AR AL , %) 1990-2015 4EAFSR X EVIEAT T 22 ST B ik 28 FRAE 20 HT o
SEIRRIW : (1) BFFE X A A BRI A R A A3 IX Sk 1 8 Mg iR A, R 9 o B PN L JE MY
Sk HAP ) S X (R 46.40% 5 W88 G 555 0 7 LA I 25 25 4F Y S 3 A %5, DA 1990 4F-119 2.58%
HEIMZE 2015 419 16.97% , B4 W K 14.39% o (2) E AR Ma 55 P AE AN 7] - M g gl e 2 ) 22 e HL X
HA B 1) EVIEASCE R, B 0 AR S IRBE oA WG S5 , AR 9 A4 M 55 1k B/ s BF 9 IX A 2 Mg
5537 P A 8 IR Ry R > DA b > Bt >3 T FH > AR i R L (3) EVI S B Tl R
FE A A BREE o A G 9 114 DX 3 o TR 4R S 4 S e R B R RSB IX T (R G 55 1
F M EIFIR 2500~3500 m il 15~25°) X [a] |-,

KR 1REG AL HEIITEPEMY s ARG ; B s REAE 5 BTRERAT LA 5

SRR, AETE SRS NG ER) AR FIEA T X R8RS R SR AR
BRI TR, AR RGNS ST O IR IR B AR (AT 42 2 e STl G T ) B A
SIS AE, Clements T 20 2P B IRTEAE LS FH 5] A Ecotone B8, £ 20 tH 22 60 4748
By E BRI R (IBP) . 20 28 704 N 54 YR R (MAB) . 20 tH40 80 44 HY
Frb e 5 YR Tl (IGBP) DL 21 20 Wi BUf ) 2B Bl % 5125 (IPCC) &
ARy CREAsAb . e, 3G FIMESS PRI ) # AR eSS PEAE D S EE A s Gk, E
AMESS I NS X NS ARBIRE R EES, AN LSRG AREM, 2
AR R G A I RE ST RS AR . ST XBUE R RGNS VRS, AT LUIERA
INR BRSS9 R0, TR ILZS A 0 A 25 5, 3 T DG P PR 85 0 47 A R0OR) AN s
B, XA AE B R G TR R R A A S Y,

HRTARIA 7 TASKS MY, 2R a0k (AHP) . KERBEE . N T A
e SN % 1 B VT I )0 T e SO /T (VO 42U B8 =< R A W = i e 1 3
FEHERT, TR G eI R R, E— e R Dok e Y, o

AR BEHE: 2019-04-20; &ITHER: 2019-08-28
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JEUrHri: (AHP) w1 T B BRSO HIO7 (68, (HAE A S Ess e R b iz 1], (HE
I8 T FMALE R . FE R AT e e e BT AHZs S i ik, fE—E e b
AT ARG A R iR 2, SRR AR RS I AR B 2 Y, B
WP rd b, SRS R BOMER , A2 PPN GRS U ™, IAh, 4
BOEAE R e FE PR E B EE VA, 2R R TR AR, EARYE R HEbr WL (e 44
BEAE BB E TP, AEXT T AL, HIPMEE R0, AR08 0T 4y o fi BE T 15 51
MEER . BT, FHEEGEHE T A SMESSHEPEM AT T B g 10 8%
RPN T, BB Z AA8bRZ M Rk ) LhAS, 255 ZmE R AR B2 LU E R
SRR . B, FER] S A E S e, A SCSH DR,
W TR 1 RN & WA AR S, & I TR PR B B 2 -

FERFSE X 37 1T, Li%6"H2 H GIS MIRS & R4, 454G 25 35341 (SPCA)
Dy %t Ll SR G B VL b 9 AR S E S R AT TS Xue SEUIEE TR E I S Mk
(FAHP) X152 DX U P Bl il i A= A S5 P 62 T 7 PR T3 I 25 A s RO 55
DL DR s ENG R B, ZR5 s Y TS (Projection Pursuit Model, PPM) X}
VU R RS AL O T 12 T I AT T A S eSS TR PEAS o A AR AEAS [m] g A
DA S S PE PRy TS TR E AR, (HE SR X — Rk T T AR RS
Ja s PPN 1 AR D3], H: 2 B i R TR T A A2 BOR PR R S 52, BRI AR IO B
BRI 7 X HAR T . i E KGR R KRR, BRI, B RBOE R R, e
A S AT AR, deAh, BT R IR i — T IR B X, P
Ctlt T TR X AR S E S PRI R T, XTSRS AT R AL
KIEBR, il “—i—g" KIER G & SRS EA IS XY, E &
S HIRAE BHOR B &S, FHE R F BORSEAT R SE, 7T D) 25 DX St v
DIARHUA IR S, s i A A R 5 gt 7 A2 T AL

PRI, A SCEET 2208 BB, UMGOTYE NI AT 4, X BT RT3l 1990-2015 4FfY
HESWE S PEIEA TR I BT FLRT 23 A AR AR, PE— 20880t ek oy i 555 1 2 Rl v A b 22 57 e
H5 AR HIE AR, DU il [ 5 A 28 PR W I A 45 2 LR
O, AER AT BRI IX SRR 2 S

1 B9 r ik SRR

1.1 AR XEER

i Ay TV e b B —, 42K 2540 km, K UE TR AR —B 3 T IR 0%
ABPEAE LUK ) L vk TS by, R RO P ROK IR 2 —, WS el . pIETr . +
JAE A2 T HEURD 2 2500 S 0 H A5 [ 51, BRI AR, BT IR A S T 34°307~43°45'N
58°15'~75°07'E, AAAN 46.5 )7 km?s it B3 LR PO E M A R ko =, R
POV P TR, TSk MR 2B, MR R VT I AR B (1) o BT ARETR] I
J& T WANRH KR E S, &F=98Y%, BRI, MXHEER; W biflIX4HFZ
Wi, FEZK AT 3K 1000 mm, i B3 LLEE 57 B X FEZK HAR /2 100 mm; 7 H P30 26~
30 °C, &7 1 AR FRER]-30 CLATF™, LR, 7ERERAMEAR LSS I
SR, BT ARl ek A AR, ARG IIRERIL, b IX BT A R
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Fig. 1 Location of Amu Darya River Basin

b TR FNTEB AL . VDA g DL R B o A R I AR A PR () R S T T AR AT
TER R, BTk T 2RRmA N “BUgEL”, ZXIRC LA A SRS r
WX Z—, FFZRNE PR SR, ARz DA 2SR R A RS
1.2 ##EFRIR
1.2.1 PRkt

FEPRE R R — DR SRR, BRI B —E E B A A H8 i 5 FH 1 P8 br ik 3
FIPEN F i i T AESMESSPEVAN D . A XS LIRS, BRI B R
PRTATPE, TEEERLEME . k. FSPE . et 5 AL A R HRIBHT ST X A
SEBRAEDL, M ESRFAER AR R WA e T m e . E (Slope) . IH—1{bAl
BRAREL . AEREK . AT . SPEL. HHEAALET. W HEE . SO (PA-
RA) VBN FUVEE VIAMEPR L MY | fEgE . A, B3 AKRIER AR TSR R
XX A IR 52, IfE— 2D A 5 X A a5 P IR AR 2R
1.2.2 ki 5 b

AR F B A A A R A . R AR . N R A
TR RS LA Ry o) 2 P8 e 4

T A A AR AR T RN T b AT R S, L AR AT B B R TR T NAS A ki
KL R GIMMS NDVI3g Bl 4, B 25 43 B340 15 K 5 8 km, B[] 5 B2y
1981-20154F, A/ HIFREUT 19904F . 19954F . 20004F . 20054F . 20104F &% 20154F 6
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AR A NDVUESE . PR R s (MVC), THEAFE NDVIEE R S b5
XA o5 B AR, 2 AT DAt 2L VA R = SR 5 o - b 2w 00 o T T RR s
Jay A )4 BR T w9 A (CCI)  (https://www.esa-landcover-cci.org/) , Hf[A]7r#ER A
VAR, 23433 0 300 m, RIS FE Ry 1992-20154F, 25 i 31 -+ Hb 7 e 45 fec 1) 1992,
T 1992 4F- 55 1990 4F B[R] FLAZRZT , LA 1992 4F 14 - 4t B U B 10 3% 1990 4F A -+ i 78
R, E—23d 1 Fragstats 4.1 B LA SR B K —T AR L (PARA), LA
5T X SO R R B

R EETR T 0 [ AR 955 B K2 S A F 98 vty (Climatic Research Unit, CRU)
FAULR BT AN CRU TS 4.01 i35 % (http://www.ceda.ac.uk/) , Hf25 43HER 5500 A Fl
0.5°x0.5°, i — 2B 3A% 6 DI R AR BEACRIARE PR R, R BEKE S 557%
ZEHUR ST FEARBIFFE X (¥ SPEL, BRI RE S22 2 B A58 Bl R,

IR IR TR ERRAA1ZY (FAO) A4t gl E PR H RSG5 r (IIASA) Jir
ey g )t L - 20 % (Harmonized World Soil Database version 1.2, HWSD) (http://
webarchive.iiasa.ac.at/), IZEHEZS BB R 1 kmo AHWFIE N HWSD $idls rh$2 i+ 84
MUk JEYER R, ITTE ArcGIS B F el B YRR FA o - A DL At , S A 15
APLTEAE, DA R HURRE T L DA R AL (1.724) SRIFREAPUR & &S,

DEM %4 i 26 [ E Z WS T K7 (NASA) 2003 4E B 19 SRTM 90 m 7™ i B4
(http://srtm.csi.cgiar.org/) . FH ArcGIS H' () Slope FEHR I H A5 ZIAFFE X 035 K0P

TCAECIR ARG N B, VRS AT 3 A, L N PV R R T NASA
Y k22 25 55 BE AW AP0 (http://sedac.ciesin.columbia.edu/data/collection/gpw-v4) , %5
[ ) HER N 8 km, IFE]E5 850 1990-2015 4F 5 FEBEXI R U T [ ProK 48 BEBFFE BT (Inter-
national Water Management Institute, IWMI) 5 Meier "% 7 1) 2 BRFE AR, 25 18) 7
A 8 km, FIAREURA] 2 1990-2013 4F, FEILESE 2013 4F AL 2015 4F AL AL
P T X SR R U5 T 5 [ 3 B A Jmy i 4= BKTRT &S i (hittps://pubs.er.usgs.gov/publication/
ds1053), H—20AE ArcGIS HitFa s (AR P oS XK 8 I AR A 5T 19X 2% P A 508k

5 0 A FR AR A T R Y O E R A O B AR A (8 HE (8 kmx8 km) (Al
FEE, Gy WGS84 UTM Zone 4INFR, PREATA Budae2s [a] b —2ik:.,
1.3 ARFAE
1.3.1 A2 Hags PEIPAG A b

B2 25 1 T IFAR BRI A EE , PEA B s T AE S HESS M 0920 3R, G TEbRit £
AR BULIE  TePrbR LB . $EARILR RIS | TRV TR, AR Lt
A & T A S e s R T

(1) LRl

HFIFM e bs Z BT BRAEAE S B2, X & fatnitfr & iz Wr., & iz wir
N Z o2 M (Multi-collinearity Diagnostics) o AN SCR FHZ O 12:%6F 11 A48 bR dE1 T
K u, it Jy 2Z K I (Variance Inflation Factor, VIF) YE MK IGZE B8 4R, 24
VIF<108F, DCHFEIRAATEIL L, it detn Z AL et 4", FIH ArcGIS
AN 25 FE P AS (B A R Ok it SO0 T AR BUB M (A, A Python Z AR 1T 54 T8 br 7S 1)
VIF{H . TePRTEAS BN VIF (E SR Tebr Z 3 B W IR 2P C R (R 1), BHkn]
Phitt—20 T A ME S PE VAN
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IR 7S e Y8 CRIE S i | FEARA E I 2 | i S HEES YT |
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Fig. 2 Flowchart for the assessment of ecological vulnerability
F1 ERELEESHER
Table 1 Results of multi-collinearity diagnostics for all indexes

_ VIF{H

EiEta
19904 19954 2000 4 20054 20104 20154F

o 8.042 9.149 7.438 9.195 8.089 7.659
£33} 3 2919 2.939 2.941 2.944 2910 2.976
NDVI 1.953 1.874 2.061 1.969 2.156 2.019
Kk 4.983 5.753 4797 6.644 7.804 4332
T 4.936 6.458 5216 6.091 6.089 6.442
SPEI 1.081 1.225 1.567 1.997 3.349 1.937
A LR 2.167 2238 2.186 2222 2.165 2.266
SO R JEE 1.098 1.095 1.099 1.089 1.104 1.108
T 1.348 1.352 1.380 1.241 1314 1.292
T] ) 25 1219 1.189 1.220 1.261 1.225 1.223
UNEE-:S 1.155 1.155 1.069 1.069 1.068 1.062

(2) AEHHE I

TR e R SR BICP R B ER,  w] ATE A st h s vh B 25 G £ B0
WACA] LLRAESE bR P RESR BEAA 5 R, (H B KA RE S L RPN SE e 22 36 1)
FOWEE , PUHPA 45 SRR 5 LS NI A —2, MRS (AHP) Gl L5
LU0 FERAE ) VLR PR e E A, P T DU A . DRI, ASSORITER
J AHP FURAGE I A ERRACE R E SR AN o O A T B P PR A5 AT

@© W TAIEAR R B SO AR, O 1T REMFS bR BA T Hetk, 7Eitia4
IEPMEZ AT, 7 ZEX SRR AT T — AL B, ASSOR I 22060 I h faprbn AL
WhEE, XHFIEmAEGR (R, . PARA. AMEE . RE), fRfEbAanT .
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~ x,—min(x,)
Yy = max(x[/) - mm(x,j) ( 1 )
XFAm et (K. AP, #EE. NDVI, WMEE), brfEfb A=y
max(x,) - x, (2)

Vi~ max(x,) — min(x,)
ey, RN VPN AR i DM ST IR EAAE s x, 32050 PR FR AR S it
FHITHIRAAE ; max (x;) -5 min(x,) 70 BIFRIR 56 AP FE b T A i 50 4 e AR R B
/MH.

@ A VEAS R bR 0 (5 B«

_Zl,pfjlnpfj
R F (3)
pi/': ,,;y” ’i:1925 “.9m;j:1927 ”‘9” (4)

>

i=1

A e MEEME; p N i VA BITAESE e LAY HLB); M p= 0B, 4 pylnp= 0.
@ i AMHEARERL (W) XA

W_:M (5)

OF YRt ERTE R N
HE— 25 ARP 7 ¥ T SRR W, A AR 0 FR A . AP 73k 10 4
SPRILMERTIE™, S5 MR TS T
_ <y (6)
/ ’Zl VVI/X WZ/’
A WORSEj NEARI R (3R2); W el AL TR 215 MR 20
R ;. Wheitiad AHP 5 kRS 215 j N br i FO0ALE .
*2 iERENE

Table 2 Weights of evolution indexes

AR (W)

.
s 1990 4 1995 4 20004F 2005 4F 20104F 20154F
=Y 0.0720 0.0718 0.0778 0.0782 0.0776 0.0775
7K 0.1362 0.1365 0.1402 0.1457 0.1412 0.1416
PARA 0.0824 0.0813 0.0958 0.0960 0.0947 0.0951
UNEE: 0.2241 0.2210 0.1694 0.1718 0.1703 0.1710
+HEE LT 0.0387 0.0384 0.0418 0.0421 0.0417 0.0417
SPEI 0.0656 0.0709 0.0728 0.0636 0.0739 0.0725
T 0.0694 0.0695 0.0719 0.0722 0.0721 0.0721
HEI 0.0204 0.0206 0.0223 0.0216 0.0202 0.0201
NDVI 0.1658 0.1645 0.1664 0.1662 0.1675 0.1678
A% 0.0125 0.0125 0.0135 0.0136 0.0135 0.0135

WeE 0.1130 0.1130 0.1280 0.1291 0.1274 0.1271
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(3) AEMEsPEEHr
ARSOR EAEIMA AL A1k, BN TRIAF5 25 AR b A A I B9 (B X 17 A A R (ELAH
FeJr B, MRESBMESEIERRE (EVD AT X ASMESS Y, AT

EVI=YIxW, (7)
j=1

K EVIFRORASMESITEREE L3R5 M EbnIbRIEIRE s WS N E bR A A .
1.3.2 A SMESS R I A eSS 25 5 Ha %k

F TR 2 0 A B 55 AR 25 (] 2B L2y, i T A A UR BRI 521X
AT R AT B EL B, AR SCR A A 2875 7% (Natural Break Classification) X5t X
ARSI PEIEA T g A SRW SR AE IAERFIE rh 3z R S, AR RUEL A T et 2
Mord, JEEA N RZ MmN 2E R R, B MR MEENERINE, THTIRER
ERRMN G Y, BTk, SE AR B ST X SRR oL, Kt
RSN M AN S MG . 19 WAENESS (EVI<0.3); 29 SRS
(0.3< EVI<0.35); 3%%: "EEMEES (035< EVI<0.45); 4% J“HEIES (0.45< EVI <
0.6) FI5%%.: WEENESS (EVI>0.6).

SR LU B A R s BT 5 DX A A 55 1 AE S [ AT A 1 B AR 22 S AR (b ka3, RAA:
e 1ELE S 548 (Ecological Vulnerability Integrated Index, EVII) #4704, iTHEA

ST

EVII= Z"P,.x% (8)

Rrbe EVIDAESIE LG8, EVIHERUN, ARSI, 2 A 2P
W55 PS5 AN FREE i S ESERE (1, 2. 3. 4H15) AL, SoIX g
SR,

2 SRt

2.1 HRXERIETTERZ D RIFE

I AR S MES PN T IS RIBFFEIX 1990-2015 4R EVIE , R A a5 P43
ROTIESARHRIX EVIER 25 W AE9 3 A0 B, GeitAe 2145 B AN [R) e 559 1k S5 9 i 285 2R
FASMess LR85 (EVID) .,

Giitgi R Eor (383), WFFEIX 19904F . 19954F . 20004F . 20054F . 20104F 52015
SR EVIIE 5 M. 3.21, 3.19, 3.70, 3.83. 3.6353.56, EVI{EMKIEHBIIEX AL
Magsthior, AR IR T EVIIE 5 S8 in 5 52600 A0 ik s ka4
Vot ] G 3 B A SR AR — A Ak HE— T R IR, RS X R A0 b DX ek T v s
fass e B RESSIRAS, LA 19904F A, WAEfass . FREMEss . hEEMESS . FEEMESS DL L
R WG 55 40 1) |5 BF 9T DX BRI RR R 7.23% . 16.21% . 27.62% . 46.36%F12.58% , i ff1 & Jife
5353 R R JRE i 553 0t T F AT X RN IR A 73.98% (3) o AN[RIMESS S AR IE T B 9 AR AL R A
ZSRE, WENESS . R MESS 5 ST JE B i Sh AR AR s v R e 5 A B 55
M SRR W s AR e ia S, ISR B B e 55 Mk o7 LL IS E N 46.40%; A IS5 78
AT BN 7 LR A, HEAE 2005 IR BRI (28.15%), MR HESS
7 FE A 1990 4F 11 2.58% 4 % 16.97%, 1R H 14.39% (£3),
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R3 1990-2015 AT E AR E ESRBFBEERRESTBEESEHSFITER
Table 3 Statistical results of different ecological vulnerability levels and ecological

vulnerability integrated index in the Amu Darya River Basin from 1990 to 2015

ARy WHENMESs  RREENEss HEEEEs o RS WEass RSN s EER SR (EVID)

1990 {RIcEuA 863 1873 3192 5357 298 3.21
L A51/% 7.23 16.21 27.62 46.36 2.58

1995 1§t~ 730 1990 3611 4946 327 3.19
Lt Al/% 6.29 17.15 31.12 42.62 2.82

2000 {RITHUA 387 868 2529 6020 1918 3.70
e A51/% 3.3 7.41 21.57 51.36 16.36

2005 {RIcEUA 236 989 2650 4667 3347 3.83
i/ % 1.99 8.32 22.29 39.25 28.15

2010 {§oTEUA 255 981 2934 6571 1255 3.63
e A51/% 2.13 8.18 24.46 5477 10.46

2015 {RoTHUA 635 1337 2718 5303 2043 3.56
Lt Ail/% 5.28 11.11 22.58 44.06 16.97

Mg Rk A (K3), 2 25 4R 9% X A 2 Me 55 e e 25 0] o Ais b HA S i — 3
P, FERA LI P A 25 55 1 2 1) 0 A R 0 X b BARS Je EL A A AR . e VAR I 55
X 3243 A T BT 3 A K R 5 S A PG 3 L X AR B VAL A 4R R A L ks R
i 553 X5 R i 553 DX 2 L A7 A BT REIRT VY e 118 A8 M R X DA B i 3 i - SR 5 1
7 2 AR 32 i 555 DX = B2 w7 B o] T i ) il VA 2t A 40 8 P R D Y L R B 5 e
WARICFR AWK IR S I o 3 2L AR Fp i o X B0 T — 26 A 25 PR AR T A Sk B (1 IX
W, AP R U A R 2R 4 (K 3a~ & 3F) , IR RWTERER, B BIAE 2000 4E LUJS
(P 3c), Jai ) 2 i i o0 3 i 55 DX A8 S B R 55 IX 5 Ak, BTy 3 — o I
199041 1995 4F F LI LM (K 3a. KI3b), 7E20004ELL)5, 1ZHBIX e
Ji 55 7% A28 S BE MG 5 AEBT IR UMK R R i, B A0 P R S DX A e 55
X, BB MESS DX A B K. BRI, AHEAS T 20 2, R DXV AE AR B s
55 X 7F 2000 45 DA S5 K IR/, b R e 555 X Sk
2.2 AELHF AR A SR RIS E

itk — 2 A TR 5T X A S I 55 PR A 25 ) A A R R, RS [R] - 7l S B A i 55 1 19
Z ST N TAEFIRSE, AR SCRAF I X R — 3 0+ b 3 9l 85000 05 25 S At
(B). HEM(S), HH(G). #H(C) . W (U) DL (F) 7SRRI, ahlgei AR
TSI EVIE ., W 40T, W5 X ARSI MR R - b A 2 (Rl 22 57
Fok, Howiib iy EVIEAS bR, BB 5T IX PN B A 1A ) R 5 A 25 MG 553 Pk 2 3
T30 T FH L EVT ) de KR RN B /M 22 BRZ 2R R EVIE AR/, RO RGeS
Jiass BEORAS . BAERE 22 25 rh, AN b 55 28T ) EVIE AR R AR i — 8k . it P
PIEAT AR B, ARSI o MESS R, MR A S S RN B, SR
TR A S (AR R I A > T A>T b > bt > DR L FH > b P R
2.3 RIS HEEF AT HAHE

IR X 2280k, MR RRESK, itk — 2B W58 ik 6 4B A AS [ e 55 45 R AE
e f2S 0] AR AL, SRR S A B SRR, 40l oA AR S B M S MO R
TR R TS H DN T 22T R O 5 3 AT 43 i LSO A 2SI 55 1
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Fig. 3 Spatial distributions of ecological vulnerability levels in the Amu Darya River Basin from 1990 to 2015
(TR, KEHER KI5 <500 m. 500~1500 m, 1500~2500 m, 2500~3500 m L) K
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Ecological vulnerability assessment for a transboundary basin in

Central Asia and its spatiotemporal characteristics analysis:
Taking Amu Darya River Basin as an example

CHEN Tao"?, BAO An-ming', GUO Hao"?, ZHENG Guo-xiong'"*, YUAN Ye'?, YU Tao'’
(1. State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, CAS,
Urumgi 830011, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Quantitative assessment and long-term analysis of ecological vulnerability (EVI) are
greatly important for understanding the dynamics of regional ecological environment and
guiding ecological environmental protection and restoration. However, in the previous studies,
there was rare assessment for ecological vulnerability of the special area of a transboundary
basin. In this paper, the Amu Darya River Basin was used as the study area and 11 indicators
were selected to reflect the vegetation, hydrology, climate, topography, soil and human
activities. After the collinearity diagnostics, an ecological vulnerability assessment system for
the study area was constructed. Further, subjective weight method and objective weight method
was combined to determine the weight of all indexes, and quantitative estimation for the
ecological vulnerability and the spatiotemporal characteristics analysis of the study area from
1990 to 2015 were conducted. The results showed that: (1) The ecological environment of the
study area showed a deteriorating trend, and most of the areas were in a heavy vulnerable
situation; the average proportion of heavy vulnerability during the study period was 46.40%.
The proportion of extreme vulnerability also increased from 2.58% in 1990 to 16.97% in 2015,
an increase of 14.39% over the past 25 years. (2) The ecological vulnerability of the study area
varied greatly among different land cover types. The EVI value of grassland changed the most,
the ecological environment of bare land was the most vulnerable, and the ecological
vulnerability of forest was the lowest. In all, the ecological vulnerability levels among different
land cover types were in an oreder of bare land > shrub > grassland > cropland > urban land >
forest. (3) The relationship between EVI and topographical factors indicated that the area with
lower elevation and smaller slope or higher elevation and larger slope was the most vulnerable
regions, while the area with low vulnerability was mainly distributed in the regions at an
altitude of 2500-3500 m or on a slope of 15-25°.

Keywords: remote sensing; ecological vulnerability; improved Entropy weighted method;
spatiotemporal characteristics; Amu Darya River Basin; Central Asia



