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Abstract: Ecological health assessment is of great significance for understanding regionally ecological health status and
promoting regional sustainable development. How to automatically screen out important indicators that reflect the
characteristics of ecosystems is a key issue for quantitative assessment of ecological health. Based on the pressure-state-

response ( PSR) framework and Ecological Hierarchy Network ( EHN), this paper establishes a cross-link between the
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feature layer and indicator layer through literature research and causal analysis, and builds a “network” indicator system for
ecological health assessment. On the basis of ensuring the completeness of the indicator system, by combining the objective
calculation of candidate components weights with principal component analysis and entropy weight method, an automatic
screening model of evaluation indicators is constructed based on the target optimization theory. The ecological health
comprehensive indexes ( EHCI) of 2001—2017 in the Kaikong River Basin of Xinjiang were calculated based on the
selected indicators, then spatial differentiation and time variation characteristics of EHCI were analyzed. The results showed
that, using the established indicator automatic screening model, the eco-health evaluation index of the Kaikong River Basin
automatically selected 17 indicators from 31 candidate indicators, and expressed 85.98% of the information with 54.8% of
the indicators. The selected indicators have been widely used in the relevant literature, and the use frequency of the selected
indicators was all above 20%. The frequency percentages of normalized difference vegetation index ( NDVI), annual
precipitation and fractional vegetation coverage ( FVC) were all over 50%, indicating the rationality of the indicator
automatic screening model. The EHCI's spatial distribution in the Kaikong river basin was significantly different, generally
higher in the northwest and lower in the southeast. The ecological health in the southeastern and central oasis areas was
poor, and the northwest valley and the two oasis regions in the central region was good. In the past 17 years, the overall
ecological quality of the river basin has improved. The area of significant improvement was 10.26% , mainly distributing in
the Peacock River Oasis, far higher than the 1.61% of significant degradation. The overall ecological health improvement in

the Kaikong river basin indicates that regionally ecological comprehensive management has achieved good outcomes.

Key Words: ecological health assessment; automatic screening model; network index system; pressure-state-response

(PSR) framework ; Xinjiang Kaikong River Basin

RGN IR A SR T U FR LA A A7 RN & R AR 8T e At 2 R U A e ny 6l . I JLH4F
K, N Ak A IS FRR R IR H ™ 5, AR A R G RS2 B R B U, AR 2 R al | Vb A
b AEAL TR R 2 0N KA P A AR S AR ) R H 45 58 1 X S ) U A U B2 B B B A AE
1M B2 faE BT ANF M EAIREE o A A e BT 2 PR BE b 0T R R SR U i A d ) & 2
FRPARFFAR AR R BOR W XU B IR T A S AN 9T, S T —E ik, A (g ievr
W5 FEA TR YRR R bR A R BT X R 2R AR S R G0 A A TR A AR ME R 215 S 1Y
TR PR R ) XA T W PEAN s FEAR R RIE LR G 5 AR S R G MR IE SR AR IR 55 Dh B , i 2o+
SE MIFEAR IR R AT VP VRN 25 R LA 2 Bt R g P9 AN 2 R A SR PR AN A 4R B 432
TEARZ  RZ I A3 DN B B I 53 £ B2 0, R 3 T AN [] 9 P 48 B AR 2R, HG v DR g R 285 iz
( Press-State-Response , PSR ) K By G IERRS bR RO . 8% A SRR & d R Z 0%
s Ak L E PR AT J2 H8 bR Z 18] Y 5 B A A8 SUHR R, I WAL TR AR S SE LM 4% ( Ecological Hierarchy
Network , EHN ) HEZRZE 7K T “ BAUIR AR S8 ARAR R 192 WA 1 JF i i #h 58 B R 28 bn ) 4 S A58 U &R
T DA g b S A 25 R G0 0 0 B P 4 LY A3 IO R A A R 2 bR Sy b el 3 O 3
A S e DX P 1 S BRI A 22 T A A B PPN T s 1) B B () —

H A8 A 07 38 7 1 A R € R R R R R A TR AR Bl i AL 2 B O TR AT 4 A O
el UEARR B T A AR A RS AR O AR R | A Lin A5 0SOR i AR O B — A ] EHN AEZR R T
TRARTH L , K 25 73 BT 5 ik AR TR AR e £ RRAR G &, 18 3 JE B A0 20 A R et VB IBUREARY | SRy b i) i 1 T A it
TP A B H R IX LA ST 8 b oK AU A BE , HLXF Dale F11 Beyeler[m S A B 30 BT 5 Y 8
AR TR A S TR B AT A 1) SR L A — ERR B RN T AR A B L

B TR ] — LA T T PR LT U 4 ) b A T [l VG A Al o+ R IX, A S PR+ e s . nz il
AR, NN A AR GEIEAN G B T A A T, (A5 P L] it o T 4 5 7 W R ) A B2 18 =2 R ™ VR 2%, Hh B AR

http ; //www.ecologica.cn



4304 JAE = 40 4

HOIR AL VRIS, YDAl ERBRAL SE R) n A AR T I A EL R Y AR SE T IR LI
(ARSI R, 2SR N R K IR A T K IR R A A T R A
ST, BERIRFLI A A HORBUT e 2 PFA OB

ARSCUTFLIR SO BT FE X, )2 W B RE S Wi A A RRIR DL A4 B , B3 PSR HEZL A EHN HEZE 4
T PR A A R VAN HE AR A 5 B A b S AT e A5 R | X0 ST AL DA St A7 2R @ R 2 5 1, O DX Bk
A RS R RS ) ] E R B S R

1 HMRREHIEmLE

1.1 ARSI MRS

FEALI A T8 8 3, AT 83°50'—90°45'E ,40°19—43°18'N Z[a] (&l 1) , 325y JF i) i 1, 1 40
A FNFLAS TR IR B B, I BN VAR 155 BETE 637—4812 m 2 [A] , M3 Pa b s AR fik, Witth 2t 045 SFJ5
T K BESS AT M R S 4 TP TT 0 355 b Ak DIV R ot R0 g 0 3 R vy L LGS , LA B S iy T
BREEHAERRE . AT KR WREL 2V AR TR KA, RS R RN I
55, AR, TN DRWHE L P & g oK 3R B RS & B F R R, A N sh i T
P Mt X A SR IE AR AR S, BT Ll A L b A FGE A R EE S E X bk A R AL i
VOV A P T A AS EREE M)A X sk A 25 A 1 I A I 23 K

N
A

B1 MERMIPLER MODIS %4
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Table 2 Weights for candidate indicators and re- selected indicators
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31 I 0.0342 — —

P PR BR A 22 HP AR bR AR [l W, MG R ARG R, 45 AFE AR O e S A0 by | 3 ol it 1 B v oR A A A
TEARSCH S 32 LA 0.8, 28 535k 0.05, FERLE A 200, 3844 10 e AR ECH 1000,

FIH B AL DR B A A2 minZ =17, BARM#%E R X=[ 1110110110011110011000
10000110 1], 1 F£aizdgbarbik, XS AR IE TACE ForBE, (AN 1, s ks & 155

http ; //www.ecologica.cn



138 bE VAN G 2P o o = I = ) R i T e R b e et e oy g 4309

Ao 5 BALEE WK 2 fefe—3

MERRHL SR EAR PRI AR AR AR R F R b b 20— DXL, GRIE T HE AR R R A s sk, FEA
S R SRR AN R AR N 31 ASEARE] 17 A4S, ] 54.8% R 3RIK T 85.98% 1A ., REASH 42 1Hi b [T
WA A A R PEAN B 25 A E 5 T, O HLARER T A T2

I SCERIADT R T 30 ROC T T 5 X 2 T 5 DX AR 2 B D R O 9 SRR, R4 T 3F 48 s filt AR
it 17 A EFEARTE 30 jm SCEk B BR Ge i an 18l 3 s, AT RAUR SRR A BY 17 AR FRTE 30 F SCkh
B FHARUR B 43 LR AE 20% K UL |, IH—ALAE 9% 48 0 ( Normalized Difference Vegetation Index, NDVI) AFEf#7K
AR 6 3 IR AR A AT R & 43 LE YA T 50% , Wk dsbn e TR X TR XA SRR 55
T BOBFFE P AA rmp , DA S S i A FE A B AR A LA s 05 B

20 ¢
18
s ] 16 16
gm- — —
T 14 13
3 12 12 —
12t 5 1111 =
g 10 0 1 M 10
ES 10 9
e 8
= 8 7 7 7
& 6
¥ 6
% 4
2
0 n n n n n n n n n n n n n n n N
¥ oK ® K £ @H F£ ¥ #® =2 = =HE = @ K =
g oL KL £ L o4 £ E H # ©r I r % £ B K
B o« += B X #H #H K H K X £ ®m & E =
2 % K =# E K £ B ¥ H & ¥ @® & Z B H
H 82 <X ¥ £ B ® & #H 3 0 = T o = = =
- B e ] e ® ¥ F o e 2
S a © oo S
V& L} o
R
.H
o
845 Index

B3 FEERETREETRERHRFHEEAREY

Fig.3 Frequency of selected indicators used for arid and semi-arid regions
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