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Change of river system in the Lixiahe region during urbanization
ZHOU Feng, LYU Huihua, LIU Changyun
(School of Environmental Science and Engineering, Yancheng I nstitute of Technology, Yancheng 224051, China)

Abstract: The change of underlying surface and river system and its impact on hydrological process is one of the hot topics in
hydrological studies especially in plain areas. In this study, we chose the Lixiahe district as the study area,and adopted RS and
GIS technologies to study the changes in underlying surface and river system. The results showed that there was a significant
change in land use during the urbanization of the study area. T he proportion of urban area increased from 3.4% in 1980 to
20 8% in 2014, while the area of paddy fields and water body decreased The urban expansion evidently accelerated after 2000,
and showed an eastward and southward tendency from the city center. Drainage density and water surface ratio both declined
during the past 30 years. As a result, the structural complexity and the regional regulation and storage capacity of the river sys
tem also declined. The change of the river system was mainly characterized by the reduction in low- grade rivers. Urbanization
became the main driver in river system change after 2000. The degree of river system change had a significant linear relationship
with urbanization in areas with an urbanization rate below 30% . The drainage density, water surface ratio, and box dimension
were effective indicators of the quantitative and structural changes of the river system. T he research results may enrich the case
studies on river system change in plain areas, and provide basis for the functional planning and protection of the river system in
this region in the future urbanization process.
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Fig. 1 Location of the study area
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Tab.1 Analysis of land use area and change
o [/ km? BAH (%)
1980 4 2000 4£ 2014 4F 1980~ 2000 4 2000~ 2014 4

IR 14.1 358 86.0 153.9 140. 2
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Tab.2 Evaluation indexes for river system
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Tab.3 Analysis of river characteristics indexes
. AR BAH(%)
1980 2000 2014  1980- 2014
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Fig.3 Spatial and tem poral differences of river system change from 1980 to 2014
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Fig. 4 River section diagram
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Tab.4 Correlation between urbanization
and change in river system characteristics

TMERE KR EREZ G S A E mBKER
-0.74 -0.7" 0.11 - 0.66
T RORTE 0. 05 KPR REARK.

AR B P B AR SR T FRI7K ZRAR A B
st b 23 AT 485 S R, 2000 4F J5 I K &AL 46 3k
TR SR EE I 1 o, (HIRERAL 0 7K 3R AR A2 i
PUARLL PR, 2RI AU AR T 30% I, /K 7238
MRERE SRR 2 VG AR B2 (LI 5, 20 X AT L
1), KR AR [R5 Wi die o 530 24, KR ORGP T ™
W o it ARG FROEE — 2B IR, 7K ZR KR i e IR
I VERE AR ST IX K R B N R R
AR AR IE- 55 R U A5 b A A 1 48 82 3k 11 4
DS FRIRH T R R A — B2 e 7NN
G M1 1t DI oA By SR IR SR R SR
T, FIE TR 30 Tk ARG Ty 2 el AR BB, TR
WK ZRoRE S A Sk it 3, (AR SR A T 5«

0.03 -0.21 0.19

5

Fig. 5 Intensity of river system change and
urbanization in different subrregions
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