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Construction of ecological security pattern in Ili River Valley from the perspective

of scale integration: A case study of Zhaosu County
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Abstract ; Construction of the ecological security pattern is an effective way to coordinate the relationship between regionally
ecological protection and economic development. Due to the differences in the supply and demand of ecosystem services,
different levels of administrative districts have the misalignment and disconnection of spatial structures in the construction of
ecological security patterns. From an integration perspective, this study attempts to integrate the state and county scales in
the Ili Valley region to construct an ecological security pattern for Zhaosu County. Firstly, the ecological source sites were
identified based on ecosystem service evaluation, and the integrated resistance surfaces were constructed and ecological
corridors were identified using circuit theory model. The results showed that a total of 24 ecological source sites with an area

of 2504.47 km® were identified in Zhaosu County, mainly in the central basin, northern and southern mountainous areas of
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Zhaosu. The land use types were mainly arable land, grassland and forest land. 50 ecological corridors with a total length of
200.17 km were identified. Compared with the construction of ecological safety pattern at single scale, the integration of
different scales can significantly improve the fragmentation of regional habitats and enhance regional landscape connectivity.
This study provides a technical framework for integrating ecological safety patterns at different scales, and the results can

provide an effective reference for optimizing the spatial pattern of the land in the Ili Valley.

Key Words: ecological security pattern; ecological source sites; ecological corridors; integrated perspective; Ili River

Valley; Zhaosu County
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Fig.2 Overview map of the Ili Valley region
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Table 2 Ecosystem service evaluation index system
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Table 3 Resistance factor and resistance value
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http ; //www.ecologica.cn



19 41 WRAWE A ROBEREG UM T DAL A8 3 XA 2522 4% JR M —— LA 95 B DAy 431 8187

D510, B O B4 A B T e AR 0.53, SRR AR S i A A B R v 1 DX R LA P AR I 5 EL G AR A e
AR B M A 8 A b A 358 R (A, e B IR, B R B 2018 A B THT AR A i N 16.16 vhm®, e K
XA # 36.74 v/hm?®, AR, WA I Bk (81 4F 8 07 v {8 X 43 A 8 Bl K IR X R B4 Prg 1l X, 3=
FEIRVK)N IR FH AL, AR SR D) B8 = (1 X 3222 A 7 L bl , O B, 7K - ORAF D R Y 23 (4% R 5
IKIEIR SR RECA AL, & 2% 5o W i (1 IX. =2 A v e g 340 L L J k) 1 R e e s i BT AR DX R A
H S B B R S

B RE T W5 B A S BB RO 4271 4, BRELUA 2075.94km” , Bifi 5 A2 25 BEER A T AL B (E M 3 km* 38
HNE 30 km? , AR/ N T 151 19 28 R BB DA 4207 MG HNF] 4259 A, 330 4624 R BEH 19 S AR 302.02km> 5
g 754.32km*(E 4) . 7F Okm® BEALET , A S BEHECK 4242 4>, 15 99.32% , AL 484.03km?, /i 23.32%,,
Wt R UL, K25 S B A T AU 2 Okm? , HIX BEBEH (14 18 B L BIAR /N, oT ATH BR . [RIAE, 78 Okm” [ (B Ak
iF, AL A= ZSBESRECR 37778 4, 15 B 99.73% , I AR 2614.31km”, 51 23.47% (1 4) , R, KA 25 TR b
BEH ) T R B (1B R Okm® . PR, AR A IR M B 40 T LA 1586.04 km

4270 ¢ i5pigE) 1 800 33450 LM 1 5000
€ 460} 1700 < 33400
” £ psol 1600 E £ ams0f 190 g
=2 | K= <3 B
FE a0p 1o £ g 22 3300} 1300 &
X% 430t Ko KT 3350} 1 Ko
K5 1300 % 2 o 2000$g_
2 4220 1200 & ”*ié’ 33200 | =
2 4210 F 1 100 Z 331501 1 1000
4200 llllllllll 33100 0

0
036 91215182124273033 03 6 91215182124273033

[#® {8 Threshold/km?

4 ERNFETHENEREESEREN

Fig.4 Number of patches with an area less than or equal to the threshold and change in area

BRRETF A BEHECH 29 A, TR/ A 10.00km?, T U K R 266.82km? 1 MM 2% R
JEF VA TE R SR BB N i A S IR b BE AR 24 A AR/ e R A BES R AL 51 R 9.67km? 1652.06km”, H4
B MNBARTRRE T (A S IR O SRR IE I8 B A S BN 24 4>, Hodr Az 2505 BB i R A
/NA9.67km?, IR K 652.40km* , 3 R B RUBE LA 0] LI/ D Z 800 A S IR M BEE (BT S) . A BGURM
PR W IR B A IR M 24 A TR 2504.47km?, ¥ A B8 95 B35 9 0 1A 2215.87km?, 7 B U5 B S TR
21.13%, M\Z5[8) B& A A U5 M 3 200 A T R 0 2 b DA R AG3R RE B L X, A i) P2 A 32 B R M 5 i
M, X HEAIES T ARG RS W, AEARLRTIBCX 2 (]38 B, i 95 B A7 A 7 4 1 B5 AT B0 IX 1Y) A=
ASTE M, oAl VR b B e £ 9iE 5 AR 4 e i B BB AY A A R A FIA B, B E SR A0 (A A
Hi,

4.2 PBHJyiA 5 A RRE

Wit 7 B F A ELEA DI (E 6) o HT A SRR B F 54t S4B L) R = (8] (9 25 8] 43 5 25
AL, R B 7 Rl B A b S A A0 R BT AZ (Y BEL AR AR B P IR A Y v e M B A e b A 45 b
T AREAG, BT RXFER I AR, NS S T h Tt (B2, TR AL T AR, £
Hi ) TS L 2 ) A7 A AT B i ] Bt (B) A BEL T (5 R AR A R s ik vl B . 45 28 F& e , W AT
A5 M RN AL— IR T 17 45 b ) s BELOEL DX B S 22 TR o B — R 5 4 L, 32 P I AT 4 b AL — LT 17 45
GRS ) S A o

Wit 2 BEL 7 (R A 14 0, IR EL A A5 2 s SR T R LU BIAR L (P 7). S BB G gE ) 85 AL Tn]
A5 DX NFR 1) A SRAS IR AR 0, , 75 RSB b )y 28 U e e T 2R, (B 5E A2 25 FH Ml o bE AN B 1o X S8 T AR Y 30%

http ; //www.ecologica.cn



8188 JAE = 43 4
LI A U P2 R P 2 R
T B o  120km M
WAL RE NS
0 25 km
1
R i 5 T A

R

B 5 FAERETEAEESERSFE

Fig.5 Ecological source sites in Zhaosu County at multiple scales
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Fig.9 Map of ecological security patterns at different scales
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Table 4 Landscape indicators of ecological safety patterns at different scales

fabr AR RE HHRE MERRE
Landscape metrics Integrating multiple scales County scale State Scales
A TFHLREEEL Number of patches in ecological source areas 24 29 24
SERBEHE AL Average plaque area /km? 104.35 54.89 104.11
Fe KPS AN Maximum plaque area /km? 652.40 266.82 652.06
A BB URE Number of ecological corridors 50 60 56
K Average length of ecological corridors /km 4.00 5.30 5.19
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Table 5 Comparing patterns of ecological security at different scales
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