5538 B 12 1) S &~ £ Eild Vol.38,No.12
2018 4F 6 A ACTA ECOLOGICA SINICA Jun.,2018

DOI: 10.5846/stxb201801310259

BRI, TEAR N, B, TESS AR XG0, PG, BRAR & nt BT AR S R A S A Ak AR A5 %41, 2018,38(12) ¢
Hu B X, Wang D C, Wang Z H, Wang F C, LiuJ Y, Sun Z C, Chen J H.Development and optimization of the ecological network in the Beijing-Tianjin-
Hebei metropolitan region.Acta Ecologica Sinica,2018,38(12) :

RERPBHEESMEZLESRL

P EAMN? 2 &R EFR A IER KRS
1 RES R M 5424, K 300384
2 KPR KT A @ STAs M By 5 i 6 S 5003, Ry 300384

WE BTN TE N FEAR S, PO AL B KR A: S Wb B AR L Sl Ak A SIS I B H 257, P AR 2 4%
AN EE IR A 25 U5 8] (0 7 B S A ST AR IR BB IR M AE R R MR AR B B A A SRR A, LA RIS
[X., B Ml P A 1) A BT B A B0 8 S B A 2SR, PRI S DX PN b | b 2 2R A AT R A A T DX SR B AT S R
PRI 3T 5/ IR A% 7 i, 25 1 - M A S e A R i B 4 IO e S T B A SRR T, A T SR T R TE A AR B O S A Eh
PR 5 B A VR 32 30 O 0 Y v e R A SR, B AT [ T AR A A R X A S AT AT, AR
SRR A R TR T AR A R X R TR L Ry 21.76% , AR 3 b | e 7 AR A AR AR TR TR BR 43 3 82.78%,11.05% , 6.
17% ; /S [ 85 X sl A 2505 b 2 RUAS ] ki =5 B2 o0 A 78 L X T =5 2000 A 76 S JIX 08, 0 3 3 320 A 7E 00T 9% X P 6350 5 S 0
AR DX 3 R SRR L DX, bt R Ay R 3 DX ) 370 5 SO i A v 5 SR FH /N S 8 AR A 76 i BB 3 579 4%, B
AR GR T R DR SR 2 45 A, P I DR AL 2SR b R A ST BB TR, R R O R K S R
BB EE AR R IR T R BRI S % bAh  ACHIF I X At M X A 25 R 4% G R B R AR B IR IR S BER
X,

SRR AR AHRIE 5 LS R s e/ INIAS AR 5 2R A8 I 4% 5 I EER I 7T A

Development and optimization of the ecological network in the Beijing-Tianjin-

Hebei metropolitan region
HU Bingxu', WANG Dongchuan'?, WANG Zhiheng" ", WANG Feicui', LIU Jinya', SUN Zhichao',

CHEN Junhe'

1 School of Geology and Geomatics, Tianjin Chengjian University, Tianjin 300384, China
2 Tianjin Key Laboratory of Civil Structure Protection and Reinforcement, Tianjin Chengjian University, Tianjin 300384, China

Abstract: Ecological security is the basic safeguard of human life. Rapid urbanization can cause fragmentation of large
habitats and islands, and the deteriorating ecological environment is an increasingly serious problem. The establishment of
an ecological network can not only enhance the connectivity between habitat patches and improve ecological function, but
can also increase the comprehensive ability of the ecosystem and ameliorate the deterioration of the ecological environment.
In this paper, the Beijing-Tianjin-Hebei metropolitan region was studied as the research zone. The ecological sources of the
Beijing-Tianjin-Hebei metropolitan region were determined based on the Geographical Information System ( GIS), and
extracted via an overlap area of the forest, wetland, and grassland areas of the research zone, and the ecological red line;
based on the least-cost-path method, we considered land use and elevation factors to extract the ecological corridors of the

Beijing-Tianjin-Hebei metropolitan region to analyze and calculate the distribution of the ecological corridors. Integrating a

EL£WE . BRESUEE TS (2016 YFC0503001 )
rfE B #9:2018-01-31; f&1T HH1:2018-04- 12
# W IRAER Corresponding author. E-mail ; wzh19831221@ 163.com

http ://www.ecologica.cn



2 S % 38 &

gravity model and connectivity among important ecological sources, the critical ecological corridors of the Beijing-Tianjin-
Hebei metropolitan region were selected, and then were overlaid with the current national roads and rivers to develop an
ecological network and analyze the significant ecological nodes. The results indicated the ecological source area accounted
for 21.76% of the total study area; the forest, wetland, and grassland was 82.78% , 11.05% , and 6.17% of the total study
area, respectively. Different geomorphology regions have different ecological source types; the forest was mainly distributed
in mountainous regions, and wetland was mainly distributed in the plains regions, and grassland was mainly distributed in
the northwest research area. As for the landscape impedance, the plains regions were higher than grasslands and forests,
and the highest landscape impedance was found in the urban areas of Beijing, Tianjin, and Shijiazhuang. Among the 579
corridors selected according to the least-cost-path method, Zhangjiakou and Chengde areas showed better ecological
networks, and the plains regions exhibited a serious loss in ecological sources and nodes. Finally, restoration and protection
suggestions for the key ecological zones, such as Beijing, Tianjin, Baiyang Lake, and Hengshui Lake, have been provided
in the study to offer reference for the development of the Beijing-Tianjin-Hebei metropolitan region. In addition, this study

contributes to the theoretical and technical support needed to design ecological networks in other regions.
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Fig.1 Administrative divisions of the study area
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Table 1 Characteristics of the landscape types

ESREE S AR VB T o TRV 4 1 o T R 43 e
Land use types Total area/km? Source area/km?> Percent in total area/% Percent in source area/%
b Forest 70791.01 38935.33 55.00 82.78

b Grassland 19033.04 2901.61 15.25 6.17

B4 Wetland 6107.33 5195.04 85.06 11.05

Bt Farmland 93547.87 — — —

UL Construction area 26051.8 — — —

HoAth Other 657.63 — — —

A1t Total 216188.68 47031.98 21.76 100
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Fig.2 Distribution of the ecological source (a) and present map of land use (b)
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Table 2 Impedance values of different landscape types

SRR SR A [ R A
Landscape types Landscape Impedance/80% Elevation/m Elevation Impedance/20%
FRHb Forest 10 -15<h<100 10
Hiith Farmland 100 100<h<300 30
HHL Grassland 80 300<h<500 80
1ML Wetland 40 500<h<800 150
F ML Construction area 800 800<h<1500 250
HAth Other 500 1500 <h<2900 400
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Fig.3 Comprehensive cost of the study area Fig.4 Average cost of each study area
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Table 3 Force matrix based on the source interactions between the gravity models

FHgS  BbGS O MEIEAEREE BT BT MEERRRE BgeE BT ARELAR 3R B

Number Number Force Number Number Force Number Number Force
1 2 52188.31 2 141 391.50 7 147 160.43
1 31 44188.31 2 150 371.50 7 155 153.11
1 41 8426.20 2 152 371.00 8 13 153.09
1 43 4942.05 3 11 358.26 8 32 151.58
1 48 3347.22 3 30 354.39 8 45 145.82
1 52 3270.11 3 72 353.40 8 81 144.55
1 59 2875.65 3 90 348.43 9 42 126.47
1 75 2221.67 3 94 340.78 9 55 124.27
1 88 1640.93 3 139 333.91 9 73 118.14
1 141 1294.59 4 8 283.41 9 115 113.24
1 142 1246.12 4 13 274.65 9 119 112.59
1 165 1052.53 4 45 272.65 10 20 111.86
1 169 980.28 5 8 268.06 10 26 109.39
1 184 709.54 5 13 266.54 10 35 107.29
1 208 700.73 5 18 262.77 10 37 103.60
2 6 672.80 5 32 238.66 10 56 103.07
2 14 652.95 5 34 227.60 10 67 102.02
2 18 605.68 5 76 216.10 10 79
2 24 569.57 6 22 215.26 10 176
2 26 511.31 6 59 199.02 10 203
2 29 460.05 6 65 190.92 11 28
2 59 447.02 6 91 184.09 11 90
2 76 443.12 6 152 180.65 11 122
2 91 397.93 7 44 170.46 11 131
2 134 396.51 7 85 163.57 12 20
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