5541 B 18 W) *E &~ 2 Eild Vol.41,No.18
2021 4F 9 A ACTA ECOLOGICA SINICA Sep.,2021

DOI: 10.5846/stxb202003260701

TRE AT RSES, W HA, R s RGBT i A A 22 AT 5 AR AR 24, 2021, 41 (18) :7292-7300.
YuTS, Zheng SN, Zhu J Y, Tang M F, Dong R C, Wang Y.Evaluation on the ecological security status in Nanyang city, the water source region of the
Middle Route of South-to-North Water Diversion Project in China.Acta Ecologica Sinica,2021,41( 18) :7292-7300.

EAILAR & TEKEMBERETESLZEEIENH

TRA AT RGN AT A R %
1 v E R B T PR ST I T AR S AR N ST ] 361021

2 P EBEBERS: L5 100049

3 W ERPEA RS ES L, JE s 100085

4 FRUETT AARBEIRR , Rl 024000

&

FEE : LKA 2 TREKIE g FH T R 9T IX, 255 gt B 5 @ BB, 56T GIS ~F- 5 FiHE ) 4R35 -1 B ( Pressure-State-
Response, PSR)#EHY FEILT 16 AN CEEFRIR , WAER R ) AERCRERA SN 3 A F SR T ASE MR R, X 2000
4F 2010 41 2015 4R BATT-FHL I K PRI K XK RS i IX. 3 AR 1) 4 38 48 A KO EAT T A, I 0 LI 43 Y AR R AR R A T 43
Bro @5AFRW . (1)2000 42010 4EH1 2015 4F 7 BH T A2 25 % 448 8 ( Ecological Security Index, ESI) ¥{H 35|24 48.88 ,49.76,
50.60, FHLE KK X ESI ¥E 451028 51.52.,52.80,53.70, TR JE 34 ESI ¥I{H 430110 47.98 ,49.57 ,51.02, 35 2 L4834 Jin 1y
A F P A S RACE A TGS . (2) WA RS, m BT A % 2KP ik b S 3 YL m AR p A % 25 ) 43 A1
FHAE, 2000—2015 41, 154 BH T 74 A0S by DX 8 K 52 LM o A 38, i AR 3 ot DX AR Sl Ve 9 (3) 7 BT 4547 U T A A8 22 2K F-
EA W WA X325 7, 2000—2015 4, EST 3{H R R AREWITE /MR A T — e 20 X B 4L 6 A4 BRAR L 2K
MR XA 6 A, Wil NS B XM RIS X AR 2 2O A BT it m A B AR 2 2O B R, (4) P AR %
SOV 5 A RS SR IR A OB MR 5 | 5 A AR e R 8 A AR DE MR AR . AR5 285 SR v Sk i K L 18 A U DX At gk vl g 2 25
SR AR S

FER A A A s AL PR R TR s K VR 5 TR IR A - L B 5 g B T

Evaluation on the ecological security status in Nanyang city, the water source

region of the Middle Route of South-to-North Water Diversion Project in China
YU Tianshu'?, ZHENG Shuanning' , ZHU Jieyuan'”>, TANG Mingfang™ ", DONG Rencai', WANG Yan®

1 Key Laboratory of Urban Environment and Health , Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China

2 University of Chinese Academy of Sciences, Betjing 100049, China

3 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of sciences, Beijing
100085, China

4 Chifeng Natural Resources Bureaw, Chifeng 024000, China

Abstract: Combining the statistical data and the remote sensing data in Nanyang, China, the water source of the Middle
Route Project of South-to-North Water Transfer, we selected 16 key indicators to construct ecological security assessment
system from three aspects of ecological pressure, ecological status and ecological response.. This system was established by
GIS platform and Pressure-State-Response (PSR) model. We evaluated the ecological safety level of the three dimensions of
Nanyang City-Danjiangkou Reservoir Catchment Area-Water Canal Buffer Zone in 2000, 2010 and 2015, and analyzed its
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temporal and spatial evolution characteristics. Results showed; (1) In 2000, 2010 and 2015, the mean values of the
Ecological Security Index (ESI) of Nanyang City were 48.88, 49.76, and 50.60, respectively. The mean values of ESI in
the catchment area of the Danjiangkou Reservoir were 51.52, 52.80, and 53.70, respectively.The average ESI values of the
buffer zone of main canal were 47.98, 49.57, 51.02. Resculs have shown a slow increase trend, and the overall ecological
security level of Nanyang City has improved. (2) From a spatial perspective, the ecological security level of Nanyang City
from 2000 to 2015 showed a trend of high in the northwest and low in the southeast. The western region of Nanyang showed
an overall increasing trend, and the eastern showed a decreasing trend. (3) There are obvious regional differences in the
ecological security level of various administrative units in Nanyang City. From 2000 to 2015, the largest average ESI was
Xichuan County, and the smallest was Xinye County. There were 6 districts in general safety levels, and 6 districts in lower
safety levels. The level of ecological security of Xichuan, Neixiang, Dengzhou and Nanyang city area have been significantly
improved. The level of ecological security in Sheqi County has been significantly reduced. (4) The overall correlation
between the ecological security level of Nanyang and the ecological status indicators is relatively high, but the correlation
with the ecological response indicators is low. The research results can provide references for the ecological safety

construction and planning of other cities in the water source area of the South-to-North Water Diversion.

Key Words: ecological security; the Middle Route of South-to-North Water Diversion Project; water source region;

Pressure-State-Response (PSR) model; Nanyang City
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Table 1 The evaluation index system used to assess the ecological security of Nanyang City
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Criteria Layer Weight  Evaluation Indicator Index significance Trend Weight
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Table 2 Correlation analysis results of ESI and influencing factors in Nanyang City

G2

Y Var.1 Var2 ~ Var.3 Var4  Var.5 Var.6  Var.7 Var8  Var9 Var.l0 Varll Varl2 Var.l3 Var.l4 Var.l5 Var.16
ear

2000  0.316  0.568 -0.668* -0.696 " -0.042 -0.595 0.584* -0.131 -0.338 0.575 0.635* -0.169 0.186 -0.117 -0.251 0.355
2010  0.140  0.221 -0.512 -0.704" 0.099 -0.469 0.674* -0.337 -0.445 0.710"70.787** 0.328 0.338 0.086 -0.026 0.009
2015 -0.051 -0.043 -0.227 -0.551 0.262 -0.270 0.573 -0.469 -0.310 0.602* 0.610* 0355 0.225 0.365  0.389  -0.032

# FNTE 0.05 KT B3+ FIRTE 0.01 KT 3%
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