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Ecological security evaluation and ecological pattern optimization in Taolai River

Basin based on CVOR and circuit theory
PAN Jinghu“, WANG Yun
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Abstract; The optimization of ecological security pattern is an important approach to achieve regionally ecological security
and maintain regionally sustainable development. The Taolai River basin is a typically arid inland river basin with fragile
and sensitively ecological background and prominently ecological problems. According to the ecological environment situation
of the study area, the evaluation framework of ecosystem services and ecosystem health was developed to assess the
ecological security of the basin in 2000 and 2015 based on “contribution, vigor, organization, and resilience” model. On
this basis, the ecological sources were identified. With the help of Linkage Mapper tool, the least cost corridors were
extracted. Sub-optimal corridors were constructed based on the Circuitscape software. In addition, barriers were identified by
using Barrier Mapper tool. In order to provide references for the development and construction of arid areas and ecological
protection, the optimization strategies of ecological security pattern in the basin were put forward. The results showed that .
(1) on the whole, the ecological security of the basin was not optimistic. In terms of area, in 2000 and 2015, the low
security area accounted for 63.68% and 61.25% of the total area, respectively, while the high level security areas and
higher level security areas accounted for only 13.93% and 15.80%. From the perspective of spatial distribution, there were

significant differences in the ecological security. The south and the central regions were higher than the north region. (2)
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We constructed and optimized the ecological security pattern based on the identification results of the ecological source, the
least cost corridor, the sub-optimal corridor, and the barrier. The ecological sources were mainly distributed in the mountain
of Sunan Yugur Autonomous County in the south of the basin and the agricultural areas of Jinta County, Jiayuguan City and
Suzhou District in the middle areas of the basin. A total of 1122 least cost paths with a total length of 3468.15 km were
generated among the ecological sources. There were 242 corridors distributed among the relatively far away source areas with
higher resistance, which separated by higher resistance, such as bare rock and bare land. (3) The optimized division of the
ecological pattern of the basin was divided into ecologically stable areas, ecological development areas and key protected
areas. The optimization strategy of the ecological security pattern of the basin is proposed to provide a reference for the

ecological protection, development and construction of the arid inland river basin.
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Fig.1 Location of the study area
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Table 1 Index system of ecosystem security assessment based on the framework of contribution, vigor, organization, and resilience
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S I A T U ] P 2 TSR WA INAS R B R LCP 3330 A SR AR 14 2 JBR - LA e 38— i b ] v, 3 BELLA
VO BR 2 i i DL B AR . LCP Y AR A R B 5 % A58 K B 1Y BU A D DA 3 3R W 32 % A2 7% 50 19 AH X
BELII

(2) WAL AE AR . LCP 5 T PRI AEATS 8 2 )3 O sl Fot B e KAE A7 LR AR (H X
SEFET YR ET A < HE MR R R A 5 1 AR o 5 b W o S Bl 5oUR O A e B A 4, T
BERUEE . HL RS IRIR 10 B AR 5 fie/ N A 3 W7 5 VR B T B THT A 25 58 i 3 P A2 (HZASE R TN R
S BR AR, TS A B B2 v R P O 1] 28 LU Ry ) BBOR e % 3 A ok DA o 1R 2 A A0k B
IR , A 205 H BEL P A B A B MR (B A R F U T R AR U E AR R 1 R AL B AR Bl 0 1 U
HERDY B A R T AR TR i 2 AR B AR, T DA TR R NS B4R T B TR E R
FEL A 3 A R AT, A BRI UE WA R 7 A b B L ) B A AU 7 2 b SR i R B
W, A SR FH ST B S BB Y Circuitscape 5.0 3004 R AR X R TR 53]t ] g 3ol vk PG TR e A2
2.2.5 bl

Wi a2 PELRS ) o 7 A 285 B e [0 % 50 1) DXl R i e R0 AT O e 5 38 AT SRR R4 (2 2%, i B
Linkage Mapper 115515 H A9 BEBk 5] B 25 45 L % Barrier Mapper T 5 A9 5 /ME R 121 E -5 S K/
AT 500 m, F KA ZRAEARIE R 1500 m, @i 8 6] D8 RIEAT A, 1553 80m 19 B i s 9T B e X
AR SR 2 3 1 A K

3 ERaW

3.1 TR I A R VR B L S AR
311 BRGNS

TR I 2000 ,2015 AFfrfifi it A B8 0T | T LR AR | K RN 38 2 WL IR 55 Y 23 T 3 A Gn & 2
o IS RGNS PGS EST (25 [81 05 Qi 3 frz . 2000 4E 7R EST AAUE VL R 0—0.47
{4 0.050, H A4 X I LA P ARME R 2, R BT I e S R G R4 KA FfE M . ESI S IX E2 5
AT AE B ELARE L X, AP X LA SR TR X 43 L B3k T 2 b B e 25 - o R 2 S 3 IR X AE 420
B 2015 AETLIAE RS RIS H5 50 0—0.51, FHEAR T & 0.054, T T FI AR A S 30 5| &
THEBRGMFS IR, 100G 55 A0 | 55 0 DGR 79 S 7 P DX A3 S b A R A, 43 L
A K R Y I, S WA ST B R TS SR T 7R DX Yo 7 | 4 1 L P B 55 b %) 0 e e R T, AR 45 1) it
WA S R GRS Ve >k 1 IE M52
3.1.2 AEBRGfEH

TP 4 20002015 A RS0 J1 (NPP) A1Z41J) (EO) MWK E J1 (RC) Mz A dn &l 4 s, &
5 & EHI 25 [ 504, Bl 5 AT, 2000 A5l sk EHT 2 0—0.62 , Ho s {8 X LA G s B 3 A0 322 1L DX AT v
PR MCE b | PRl X R 32 5 AU AR X B b B R B AR | 55 RO DXAE E EHT BT 5 408 L X R TR 4K
X o FE I RE N AP L | B b S R /N BRE R | X S BB EHT 041 ; K RE FE TR X 4 A B B — Al
P w5 R EHL e, 2015 ARG o DA 28 R e gt e A W1 A, Ikl e kb, /K a1l g 388 m 75 52
W T X A B4R £ EHI $8 458 LTt
313 ABEENTIRF

WA B SR SR A R AR R o AR B e 4 AR & AR A B K e Mm B a 5 MR
K (K 6), 2000 4F 2015 4] i Bl A B e 4= S5 4 X TR AR K, 40 i) o SR TR R Y 63.68% ,61.25% , %%
A A XA BTHFY 13.93% ,15.80% . W% [H] 5341 R, 2000 4F 5 2015 4F i i) i du 2k A %
G RVRKE SR AT 1 2 4 X AR 3 A AR B AR I 1L X A i e 4 X AR B A T SR TR N AR A

http ; //www.ecologica.cn



7 WIEPE A5 5T CVOR ML BIIE B TR i AR 25 2 VP S AR A Rl 2589

'[\‘M\\v. /‘\f«\\“
2000 4 0TS e () A

{ LN
W 1 <400

,7{7 [ >400—1200
B >1200—2000
I >2000—2400

. 2400
— R
A N P of
y "\w\ g ”\\\ / ’\\V\ J N“\\v\
20004 e > 2015415{ D B B 20004 {J /2015${ > LHERE R (1 km?)
: ‘W i W“j <ol / / [ <2800
? = >0.1—02 / < < B >2800—17600
B >02-—05 B >17600—88800
- >05—08 B >88800—432990
- 0.8 . 432000
— R — BR
,/‘vx,\w /-/‘\/m,\w PN v
20004F {/ N 2015&:{/ ) Pkt (mm/km?) 20004F ){ T 20154E ST T RSOk s
] / 7 EO<8 o ~ 1 <0.03
' = >8—32 = >0.03—0.1
B >32-30 . >0.1—1
. >80—160 .15
. > 160 -5
— R — MR
020 km

22000 702015 EiFFARBESRERS = @S H

Fig.2 Spatial distribution of ecosystem services in the Taolai River Basin in 2000 and 2015
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