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of human activities and one of the important factors for the difficulty and possibility of the occurrence of eco-environmental
problem. We selected Shiyang River Basin—a typical arid inland river basin in the northwest region of China as an example.
Through the reference on the research results of predecessors and field research, the ecological sensitivity of Shiyang River
Basin is divided into three aspects which are the ecological risk sensitivity, soil erosion sensitivity, and biological diversity
sensitivity. We established three quantitative assessing indexes including the ecological risk sensitivity index, soil erosion
sensitivity index, and biological diversity sensitivity index. The comprehensive ecological sensitivity is studied in Shiyang
River Basin. The temporal and spatial changes of ecological sensitivity in Shiyang River Basin in recent 30 years were
discussed through grid coding and circle analysis. The results show that; (1) the ecological sensitivity of the Shiyang River
Basin decreased from 1987 to 2016. The comprehensive ecological sensitivity index (CESI) value increased from 1.143 in
1987 to 1.287 in 2016, reflecting that the ecological environment of the basin is still in the direction of sustainable
development. (2) The overall ecological sensitivity of the basin is high. The perennial extreme sensitive area and the
perennial severe sensitive area account for 42.26% of the total area of the basin, and the spatial differentiation is obvious.
The sensitivity of the upstream and downstream desert areas is relatively stable. The middle and lower reaches of the oasis
area sensitivity fluctuations are more frequent, and fluctuations vary by 51.24% of the total area. This indicates that the
ecological sensitivity of the basin is closely related to human activities and industrial and agricultural production. (3) At
present, the overall ecological sensitivity of the basin tends to improve, but the local area has a tendency to deteriorate. The
area with reduced sensitivity fluctuation is 11 693.57 km®, accounting for 28.82% of the total area of the basin. The area
with increased sensitivity fluctuation is 9 099.66 km®, accounting for 22.43% of the total area of the volatility change zone.
On the one hand, the local government has done a lot of work on the ecological environmental protection under the guidance
of the national macro-policy. On the other hand, the local ecological environment management still has a long way to go

because the global ecological environment is gradually deteriorating.
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Shiyang River Basin
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Fig.1 Research area overview
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Fig.2 Schematic diagram of the comprehensive ecological sensitivity index ( X-axis is the soil erosion index, the Y-axis is the ecological risk

index, and the Z-axis is the biodiversity index)
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Table 1 Standardization of the classification of ecological sensitivity change patterns
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Table 2 Classification of ecological risk sensitivity factors in Shiyang River Basin

P 1987 1995 2006 2016
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Area Proportion Area Proportion Area Proportion Area Proportion
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Fig.4 Ecological risk ecological sensitivity map
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Fig.5 Soil erosion ecological sensitivity map
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Fig.6 Biodiversity ecological sensitivity map
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Fig.7 Integrated ecological sensitivity map
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Table 3 Shiyang River Basin Ecological Sensitivity Code Zoning Area Statistics

X AR/ km? bl %
Zone Area Proportion
HAEANPUK Perennial insensitivity 5325.83 26.92
W AESL PE AU Perennial mild sensitivity 4333.45 21.90
W4 T AU Perennial moderate sensitivity 1763.63 8.91
W AEH FE UK Perennial severe sensitivity 875.11 4.42
HAFAR B U Perennial hypersensitivity 7487.58 37.84

R4 EITUSEEREITER

Table 4 Fluctuation change partition area statistics

es WA km? i/ % S IX WA km? EE o/ %
Zone Area Proportion Zone Area Proportion
W TR Volatility increases 9 099.66 43.76 I B F%AK Reduce the fluctuations 11 693.57 56.24

3.4 A HURIER Z A T

SRR T i A AU AR AN [R5 ) S [R]E BS L AR A R FSE X 1987 1995 ,2006 FT 2016 4F 4 HiZi G
e A ABURANE 53 IX 5 R0 53 I 10 T 2 O 80 e i 6 A 78 I , T H AR5 T 2 P 5 1) S () X ) T R o B
B, 15 R BRRR X P SRR X v AR X | o P R X R RBURRIX S Ry IXFE A AN BZ 457 1) B Y43
(B 9) ., MK 10 FTLIE i, 1987—2016 4F [H]A7 S sl U X FE 55 /S B2 o A, H B2 A e U
SRR, RS R A A A E AR K, BB X A Y BT AE S I IR AR AL 5 BRI AR B 4 BR# A3 r
O3AR . RV, A 2T 3k PG A R R 0 A 25 WU e I, B T AR X 2 B AR X o B R X T 4
A, P H A R AR X A, O AR R B, A5 sk X A vh o A 7 2—5 PEL 2, ELAR B Rk X 5 o 3 A
REIX AR B R PR AT AL LR, PHAC S PR AN AR b 2 PR U M B i, & L& T T AT OB PR A IX 26
R AR R PEAC S PR, AR AL G BR Al B BURR X A P 2 &2 | VTR 2 | {E P I G R 7 )23 A ) T B L i
K, DA B o, — B 88 Uk BE R 2 B 38 i s i S R , A SORF P b 4 BR A AR L
SRR —E 43 A A S IR PR E S OCTE X, (AR A 4 DR IR B U IX E B A e v AL 4
FRFNZAR AL S BRI S , S A BT 52 P i s A A e 1) 225 [B) A3 AR RRAE

4 itig

4.1 R LW

AR SCH R ENVEM FE BR8] ] 27 AE A B S R A A A U B PEA , DR X PR A FR A gk AT L LR MRS T
12 F SPSS B4, F A Bh R0 U5 5 2 X AN 8 s ] ) SR 2R MR SEATAG 56 . — B O 22K IR ( VIF ) S 22
B (TOL) FRn LR, TOL<0.1 F11 VIF>10 KBk br 02tk LB ™ 5, AL 2016 47 2] ik
BARTR A BRI HR FRIA] 1 L L AR JEER MG 25 R (36 5) o 2R A XURS SRR A8 450 /K 38 2% st 4R
BRI A: W) Z2 RV BUBME PR B [T P E A S e vk | LA M A S U P PR FR AR A 5 B
4.2 AT AR S OB R B

A SRR S F AR A A ARG S 3L RIVE A 25 50, A SRIRBE i 1 Sl bl AR S 3 5 AR 77
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Fig.8 Zoning map of ecological sensitivity change ( Figure a is the perennial constant zone partition map; Figure b is the fluctuation change zone

partition map)

ARBL, W  Bh J5 aed SR T LB 47 3 ] i S A 2 R0 A4 B AR TS0, DA B8 s A A B P I 2 72 f R i ok
B RSB BURIE K RRBURE A AE Y 2 AR MU SR R R R P, 52 AR AR EURE R
TIRER 5 R A ORI SR A S B e R 4 DU iUk b e g U A1 B X3, 3 S e 1 A Tl 1 A 25 3
SRR L A AT T AR, o 2 rp T Tl 2k U A0 R DX R ARG, 3222 Py 2009 4F 9 H 1A
oK, HRA TT UG S0 5 I TR, TR AR B KA AT R3], (i A4 R deon] FH K B S, G2 1 A
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Fig.9 Partition result circle layer overlay diagram
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Fig.10 Circle analysis chart
R5 HZEUBHER
Table 5 Result of co-linearity diagnosis
FEH5 Index P R? TOL VIF
A 25 XU SRR 5 2L Ecological risk sensitivity index 0.000 0.337 0.675 1.482
IK TR AIRNMEFEEL Soil erosion sensitivity index 0.000 0.102 0.998 1.002
H W) 2RI PEFR B Biodiversity sensitivity index 0.000 0.763 0.676 1.480

W HEAE R K Sy, L 2007 471 55 BEmiiAn 1 T S E s BT ) | A DU, 25l O A = T i
Jili— Z S0 B , A0S I YK N TRV GBBREA AR IR ARG . SOOI It g i 1 A
JEE IR 7T 5 5 S K SRR R R K O R B e 1 R R RCR A T A B K i PRAIE
T AR N IR VR tE i A 9T, B i S s L YD L P 35 MRV D XA Sk AR SR 5 ) R o 5 AR A i
ARFNAE SR8 BRI 1 A5 S 2 3t A S PR A RIR 3 — R Bt ) S it 0o it s, JE R R i
A T DX 3 ) £ 285 XU SR 7K b D R SR R A ) 22 R R Y R 30 B A T, DA T A 732 IX 3
LR A S BURMER AR B L S LRI b R W2k X B A 2 20 I A T, N DRI R 4R, £
MO 5 B2 HE— 2PN, AR A MBS SR K e DR SR A A ) 22 R E U B AR T, X (A5 32 DX e

i R AU B AT R

4.3  WIREUSRAHRE M
ARSCAE B HT AT R A A L, 36 5 A 280 PR A AR 25 5 AR S UG B R AN R R T 4 0 AR
T AR TIAAYTI0X 3 AT, A ROAT BRI X A S MU A RO a3t (2% B35
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Wi A ASABURRE A IR 7 AT S5 PN A e MRS i Tl LA DA 5 R AP0 552 BB o A RE ARG 6 5 i 1903
o BEAh A SCEE VAN A 2 U 2 M) PR 3 R RIS B TS AP AE AN R 2 A | EL Rl 8L 55 07 kA o Ttk —
ARAEHHERTE  (FNZEE PR XA S U E L A R, FIHTIZ ST Hh 2 T A A B T ik AR B 23
B A S BB BT IR HABZE LI S f A T — b7 A P A RSB, 2 A 5 (E AR TR AR R R e Y
Titko

5 #ig

(1) 1987—2016 4[] £7 2] i 3o A A5 AU AR - B AR FRAIK, CESTAE M 1987 4F(1) 1.143 LT+ 2016 4
() 1.287 , 3 Jiz et L A A8 AT M i S ) W] RRE R R 0 1) B B 55— T, W3 R N X A 2
TR 2 M T e, ELAE SN A0 X2 SR A AL IR (1 8) o BBA , It 3 R A 4 Xl A 285 U 78 1 D 3l
AT s AR DO TE R R 20 793.23 km?, IR AR 51.24% , R EUARRUE A AT, N 5
AR TR TR E A

(2) PIAE AU R R 5, 2 (B) 40 S W I AR | B8 R b B R X PR AR g, 1987—2016 4F: (], —
5 Z 538 59.39% .53.95% \55.88% .57.81% , MEASBURMEZS A1 225 B AGURX FERENHTE
T B R X R R X 2 IR AR A AT AE T B A S T VD S N b R g 5 D Ao Y Ml K 156
T B URNE 5 ARG S S TR A =B B VI KRR

(3) BHFFE K B0, H A 2 U B Ak T e, (L) ol DX A A b 34, et I8t o 7 s 1 X0
SVAFRIY 22.43% , 3K B — 5 HIE B R BRI 51 3 T, Y o AE AR S PR AR 4P O T8 T K AR, S5 —Jr
TR I AE 23R AE SR BG5S B TARAMEE AT,
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