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Fig.1 Map of land use of the Yellow River Delta in 2013
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Fig.2 Map of 18 identified patches of natural wetlands
in the Yellow River Delta
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Table 1 Resistance values for different land use types

b A |ES - - i - -

HEL E FR3 E !

VE IR FRARIRHE L ERVE L BATERE T K AR M L R 1 1 1 1

HFVNT 1 km? 5 2 1 2

FAR T
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i 50 50 50 5

K H 30 20 20 3

NP SR 100 30 30 10
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FRGH I 500 300 300 50

i 600 600 600 60
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JE X 1000 1000 1000 1000
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Fig.3 The maps of cost resistance surfaces of 4 kinds of plans
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Fig.4 Maps of ecological networks using least cost path method
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Table 2 Indexes of ecological networks structure

izt HEL %2 JIE3 VEL.
afi# 0.291 0.309 0.211 0.370
BIEEL 1.500 1.533 1.355 1.667
yie&k 0.536 0.548 0.483 0.570
%N 0.803 0.828 0.859 0.822
T RH(N) 30(HT 12) 30(HiH4 12) 32(71 14) 39(HiH 21)
JRRE H = (5%) 45 46 42 65
JARIE A JE (km) 230.19 267.94 296.84 364.77
JRIE H e R RNR Hh T A L (%) 64.00 52.99 40.08 62.44
JERTE VT ZK AR AR EE (%) 19.80 29.26 45.85 16.76
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Table 3 Landscape connectivity indexes of 4 kinds of ecological networks

B 4 (km)
Eizid el
8 12 16 20 24 28
HA M1 0.042 258 0.042 314 0.042 509 0.043 263 0048336  0.048 409
" . HAR% 2 0.042 258 0.042 307 0.042 454 0.043 243 0048334  0.048 406
TR B R R
% 3 0.042 240 0.042 259 0.042 397 0.048 750 0060503  0.061072
KA 4 0.042 270 0.042 369 0.042 822 0.043 220 0060320  0.066 751
KA 1 0.043 495 0.044 950 0.046 521 0.048 172 0049904  0.051708
o . KA % 2 0.043 491 0.044 966 0.045 620 0.048 307 0050129  0.052032
A RE R PR AL
KA 3 0.044 894 0.048 382 0.052 415 0.056 561 0.060567  0.064 313
A W4 4 0.045 341 0.049 669 0.055 209 0.055 620 0064070  0.068 185
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Construction of Wetland Ecological Networks under Four Kinds of Resistance
of Rivers in the Yellow River Delta and Their Comparison

WU Jingjing*, LI Yunzhao®, GAO Meng', WU Xiaoging', Bl Xiaoli*
(1. Yantai Institute of Coastal Zone Research Chinese Academy of Sciences, Yantai 264003, Shandong, P.R.China;
2. University of Chinese Academy of Sciences, Beijing 101400, P.R.China; 3. Faculty of Resources and
Environmenial Engineering, Ludong University, Yaniai 264000, Shandong, P.R.China)

Abstract: Ecological network is an efficient tool to increase the landscape connectivity which plays important
roles in maintain of ecosystem integrity and protection of key habitats. Resistance surface is one of the most
important features of ecological network, determining the effectiveness of ecological network construction.
The main objective of this paper was to analyze how water resistance surface can influence the connectivity of
potential wetland ecological corridors in a typical coastal wetland of the Yellow River Delta. Four water resis-
tance surface schemes were designed based on the values of water resistance cost, respectively: (1) a basic
cost value, according to the current references; (2) half of the basic value, (3) the minimum cost value, and (4)
decreasing of the cost interval. The cost distances and potential wetland ecological corridor for these four
schemes were generated based on the least cost path method. The structure features and landscape connectivi-
ty characteristics of these networks of the four different schemes were evaluated using both network construc-
tive indices and landscape connectivity indices. The results showed significant differences among the four po-
tential wetland corridors. Both water cost and the cost interval had affected the ecological corridors significant-
ly. When the value of water cost was decreased by half, the pattern of network 2 was similar with that of the
network 1 which based on the referenced value. The number of nodes, the pattern of the potential corridors
and their total length have changed slightly. However, when the cost value was the minimum, the number of
nodes and the length of potential corridors had increased greatly. The potential corridors have overlapped with
the real river networks, especially in the Yellow River tail channel and old channels. In addition, when the cost
interval was decreased, the structure of network 4 became complex and the number of nodes, length of poten-
tial corridors have also increased. The assessment results of network connectivity also showed that the four
designations were able to generate the closed networks and the landscape connectivity indices have increased
due to the increasing of threshold values. In particular, when the threshold values were larger than 12 km, the
landscape connectivity of network of the third scheme was the highest. The results also showed that the densi-
ty of new nodes was more intensive in inland areas than that in other parts of the delta, indicating a more frag-
mented landscape pattern. Consequently, the connection between these wetland habitats should be strength-
ened. This research could give scientific suggestions for protection and management of the wetlands in the Yel-
low River Delta.

Keywords: ecological network; the least cost path; river resistance; network structure analysis; landscape con-
nectivity; the Yellow River Delta



