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Effect of urbanization on the river network structure and functions—A case study in
Suzhou City

LIN Zhixin, XU Youpeng ™ , DAI Xiaoying, WANG Qiang & YUAN Jia
(School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, P.R.China)

Abstract. This paper centers on a series of urban hydrological problems like flood and waterlogging disasters resulting from the im-
pacts of urbanization on river network structure. In this paper, Suzhou City, one of the typical plain river network areas in China, is
taken as an object of the study. Based on different stages of urbanization, Suzhou City is divided into main urban district, municipal
district and other county-level district. This research conducts both qualitative and quantitative analysis with the help of the remote
sensing images in 1991, 2001 and 2015, as well as the stream data in 1960s, 1980s and 2010s, focusing on the influence of ur-
banization on the river network structure and functions. The study shows that: With the rapid development of urbanization, urban
space continues to expand at the expense of farmland and water area primarily. The proportion of urban land in Suzhou City has
reached 41.35% by 2015. The change rules of land-use type are basically consistent with different stages of urbanization. The
change of river system structure is mainly affected by urbanization, which remains synchronized with such process. In the past 50
years, water rate, drainage density, tributary development coefficient, river area length ratio, drainage complexity, and drainage
network structure stability have decreased by 19.63% , 6.91% , 7.34% , 1.06% , 5.49% and 7.87% , respectively in Suzhou City.
Also, there exists negative correlations between urbanization level and each index. Human activities not only directly affect the
functions of rivers, but also change the functions of rivers indirectly by changing the river system structure of the plain river net-
work. The study serves as reference and theoretical support for the protection of river system and the flood control in urban areas.
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Fig.1 Location of the research area
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Tab.1 Areas of urban land in different areas during different periods

i Nl PNl [ R N4 Eili/ R/
i’ Ik X/km? Ty 8% [X./km? km? km? km? km? km?
1991 4E 74.44 86.05 113.58 84.17 16.71 31.46 29.49
2001 4 121.62 427.97 168.3 233.2 54.02 141.05 223.27
2015 4F 119.18 754.01 352.23 436.80 244.44 404.67 443.28
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Tab.2 The level land rate of urbanization in different areas during different periods

i WK/ % WAL E /%
o 1991 4 2001 4 2015 4F 1991— 2001 4f 2001— 2015 4f 1991— 2015 4f
IR F 3K 52.49 85.90 84.18 3.34 -0.13 1.38
IR THEE X 5.65 28.14 49.58 2.25 1.65 1.91
3 11.29 16.75 35.05 0.55 1.41 1.03
B 6.91 19.18 35.89 1.23 1.29 1.26
K 2.65 8.61 38.90 0.60 2.33 1.58
Rl 3.38 15.20 43.56 1.18 2.18 1.75
2T 2.41 18.31 36.33 1.59 1.39 1.47
22X 6.67 20.57 41.35 1.39 1.60 1.51
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Tab.3 Changes of river structure characteristics of Suzhou City in recent 50 years

KRG SHL 1960s  1980s  2010s 1960s— 1980s/% 1980s— 2010s/% 1960s— 2010s/%
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Fig.4 Percentage of different orders in stream length during 50 years in different areas in Suzhou City
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Fig.5 Water rate and drainage density in different areas in Suzhou City
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Fig.6 Area length ratio of main river and tributary development coefficient in different areas in Suzhou City
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