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Fig. 1 Flow chart of river connectivity calculation conditions considering sluices on plain area of Taihu basin
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Tab. 1  River network connectivity of water resources divisions in Taihu basin
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Tab. 2  Evaluation results of river network connectivity of water resources divisions given by different methods

IKFN X IKIEH/ % TR/ (km - km™?) W/ (5 - km™?) ] [ £ e i S P (y FRH0)
WG X 7.48 0.10 0.005 1 0.43
Wi X 3.30 0.15 0.009 8 0.36
R B IX 6. 86 0.23 0.016 1 0.43
BLsE X 11.55 0.13 0.010 6 0.43
FH & e 01X 19.02 0.18 0. 009 0 0. 54
TP X 10. 54 0.29 0.029 6 0.51
THARX 9.76 0. 30 0.023 6 0.51
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Tab.3 Connectivity of some nodes in Huxi division of Taihu basin

Fre REDEbA S WEE -
2H208 6H20H 8H20H 10H20H
1 FHTET 5 LRSS ICAL (FHEE ) 3 0.108 0.114 0.115 0.112 0.112
2 TH4 BE 5 =R A I0AL (BB B 58 0.038 0. 040 0. 040 0.039 0.039
3 P4 BE 5 BB ASIIAL (4:37) 60 0.025 0.026 0.025 0.025 0.025
4 R AL BRI AL (EERH ) 80 0. 094 0. 092 0.091 0. 094 0.093
5 T 5 5 B SR YA (5 L) 73 0.122 0.123 0.120 0.124 0.122
6 BB 5 KR8 W3S ICAL (BT 109 0.075 0.076 0.074 0.076 0.075
7 KA R GVEIEICA (H%) 89 0. 054 0.053 0.052 0. 054 0.053
8 RS 5 B s S IEAL (RO ) 103 0. 066 0. 066 0. 065 0. 067 0. 066
9 JL R 5T A A (i) 17 0.021 0.022 0.022 0.022 0. 022
F4 WAEARETTHRERTEHRERKLER
Tab.4 River sections and water level information of some nodes in Huxi division of Taihu basin
IKA/m
s S A% VT JEFE/m  JERE/m Uik Bt
2H20H 6H20H 8H20H 10H2H
pRe=l) 40 0 1/4 0.0250
1 3 JLh 20 0 1/3 0.025 0 3.79 4.21 4.28 4.03

AT 12 0 1/4 0.025 0
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Evaluation of river network connectivity in plain area of Taihu basin

ZHU Fawen, LU Zhihua, CAI Mei, WANG Yuanyuan
( Water Conservancy Development and Research Center, Taithu Basin Authority, MWR , Shanghat 200434, China)

Abstract: The river network connectivity is an important basis for the flood control, water supply and ecological
security. An improved evaluation method based on hydraulic resistance and the graph theory is put forward. This
method takes into account not only the capacity of different channel types, but also the operation conditions of the
sluices including closing and opening conditions, which was never considered in previous methods. The method has
been applied to the evaluation of the river network connectivity in the plain area of the Taihu basin, which is a
typical complex system of the “nature and artificial”. By using the water quantity and quality model for Taihu
basin, the structure sketch map of the river network can be established, the water levels of all the rivers and the
opening degree of the sluices in the basin can be calculated, and weighted adjacent edge matrix can be set up
finally. Using MATLAB, the connectivity degree of the river network in a typical year (1990) can be estimated
relatively quickly. The overall evaluation results show that the overall connectivity degree of the total water system in
the plain area of the Taihu basin is high, but there are some differences among each water resources district; the
connectivity degree of the Yangchengdianmao and the Taihu district is the maximum. The evaluation result conforms
to the actual situation and is consistent with the conclusion of the previous research conclusions. The method realizes
the quantitative evaluation of the connectivity in the plain river network area, and can be used for water system

connectivity assessment so as to improve the design of the water network system.

Key words: river network connectivity; graph theory; plain river network area; opening degree of the sluices



