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Abstract; Landscape connectivity is important for maintaining the integrity of ecosystem structure and function, but usually
ignored in practical ecosystem management and conservation planning. Graph theory and circuit theory were commonly
considered as useful methods to quantify landscape connectivity through identifying potential corridors and key ecological
nodes and thus contributed greatly to policy—making at both regional and global scales. The Yellow River Delta (YRD) has
typical coastal wetland ecosystems and provided unique ecosystem services, such as high bird diversity. However, natural
wetlands in this delta have been greatly fragmented due to global climate changes and human activities, especially after
1980's. How to efficiently evaluate wetland landscape and to identify those hotspots for maintaining wetland connectivity is a
primary task for regional wetland conservation and management. Using wetland classification and land cover data in the
YRD, 56 wetland patches without human disturbances and with larger areas were selected as source patches. We designed
two resistance surface schemes, considering the characteristics of coastal wetlands and rivers in this delta. The principles,
processing procedures and analysis scales of models from graph theory (the Least Cost Distance model, LCD) and circuit

theory ( Circuitscape) , respectively, based on source patches and resistance surface designation, were compared. Finally,

BEE£WAE . BHRARE=I4 (31870468) ; i AR GRME AIH I H (2019YFD0900705) ; LI 7R 44 H 2R FF 45 45 (ZR2020MDO13)
W5 B A :2021-02-26; [ 4% H AR B 23 :2021-11-04
# WIRAER Corresponding author.E-mail ; xiaoluxiang@ 163.com

http ://www.ecologica.cn



1316 A E = 2%

we assessed the wetland connectivity of the YRD using the two models and provide specific suggestions for wetland
protection in this delta. The results showed that, (1) the Least Cost Path (LCP) generated by the LCD model is consistent
with the high current density area obtained by Circuitscape, (2) different resistance values schemes for rivers and water
bodies have clear impacts on outputs of LCP, (3) the key ecological nodes, such as pinch points generated on the two
resistance surface are mainly concentrated in the central area of the YRD, (4) according to the improvement score of the
obstacle area, three major improvement areas of this delta are extracted : industrial and mining areas, aquaculture ponds in
the east, aquaculture ponds in the west and the current estuary of the Yellow River. The results indicated that the LCD
model could identify the optimal ecological corridors and Circuitscape model could identify potential corridors, obstacle
areas and pinch points. Combination of the two models can not only quantify the spatial patterns of potential corridors and
key ecological notes, but also identify the objects of wetland protection and restoration for the YRD and thus provide a

scientific and feasible research scheme for landscape protection and wetland management in the other coastal zone.

Key Words: least cost distance model; circuit theory; landscape connectivity; the Yellow River Delta
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Table 1 Physical terms, units, and ecological significance in circuit theory
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Table 2 Resistance values of different land types in two resistance surfaces

SR RIES VI L1755 2
Landscape type Sub-type Resistance 1 Resistance 2
H 4R Natural wetland TEIN FRAK ERVE MR 1 1
N T 18H#b Constructed wetland Papiss 2 20
FUK s I K 4 40
Kk 6 60
FrAH M 8 80
#hH 10 100
T River S<1 km? 1 10
1 km><S<10 km? 1 50
$>10 km? 1 100
5 Upland filed 60 60
1% FHHL Constructed land VN e 60 60
11X 80 80
Jai lRIX 100 100
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Table 3 Euclidean distance, least cost path length, cost weight distance and other quantitative characteristics between pairs of habitats

K FRE BEL 3 i RRICHEES /m /MBS AR /m B I I B
Quantitative characteristics Resistance Euclidean distance Least cost path length Cost weight distance
M Mean BH 7 1 3858.32 5397.4 7183.88
RHL 3 v 2 3185.5 5330.8 19953.57
KA Maximum RH 718 1 28043 41517 47043.9
RHLJy v 2 15423 35031 220711.28
#/IME Minimum BHL 1 1 30 30 30
REL 3 v 2 30 30 30
FrifE22 Standard deviation B A3 1 4660.42 7027.21 8613.94
BELy 1Hi 2 3391.46 6942.64 37249.10
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Fig.4 Least cost path of two resistance surfaces
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Fig.8 Pinch points in different resistance surfaces
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