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Study on the Linkage Between Urban Built-Up Land and Water Quality in the

Jiulong River Watershed

SUN Qin-qin'"?, HUANG Jin-liang' , HONG Hua-sheng" *, FENG Yuan'

(1. Environmental Science Research Center, Xiamen University, Xiamen 361005, China; 2. State Key Laboratory of Marine
Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract: Band grouping indices combined with single band characteristic were used to extract urban built-up land based on satellite
image in the Jiulong River Watershed. Landscape ecology method and statistical analysis were employed to explore the relationship
between urban built-up land and permanganate index, NH, -N, TP concentrations. There were significantly positive correlations
between the proportion of urban built-up land and permanganate index, NH, -N, TP(r = 0.701, 0.695, 0.789). It indicates the
proportion of urban built-up land areas in the sub-watershed could be an effective indicator of water quality. The largest patch index
(LPI) was positively correlated to permanganate index, NH, -N, TP concentrations in the water(r =0.555, 0.643, 0.722). The
landscape shape index(LSI) was positively correlated to permanganate index and TP concentrations in the water(r =0. 564, 0.553).
These means the impacts of urban built-up land on water quality are influenced not only by urban built-up land areas but also by spatial
patterns. The seasonally linear correlation results show that water quality deteriorates quickly with urban built-up land during the flood
season and dry season, and the water is susceptible to eutrophication in both flood and dry seasons. The water quality in most sub-
watersheds are impacted by urban built-up land, while the urban built-up land areas of Longmen stream, Su stream and Xiao stream
located in headstreams are intensive, which need to be adjusted and controlled to protect the water quality.
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Jiulong River Watershed
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Table 1  Selected landscape pattern indices in this study
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Fig.2 Urban built-up land percent of sub-watersheds
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Fig.3 Water quality of sub-watersheds

BR B 4R BOMH A AR TR R B TR N E T
NH," -N ¥R BERR 7, 7K 0% /R 3 W7 1 NH, -N 9K
FERAG s TR TR NR I TP MR B 82, 1
BOR BB IR TP R AL, Sk b, % KK
E(ER e N O NS S VA R I W A - S O A
B IR /INE A i DX T kB A
AR NI TR AN I o = k™ G T VAR R 8 A A= { N ETPIRSE
VB R BRI I A e e b L9 ) L K BRI
FHRT LT
3.2 R U M S S KO R OGP o b

Ve kL A ) MR 1 AR 43 B (% URBAN) (3
BSOS R 4R 205 K TR b5 EAT A G PE 20 #, 45 R
L% 2.

R2 WALV M SONS J 45 K MO P 43 7 45 R
Table 2 Correlations between urban built-up landscape and water quality in 14 sub-watersheds
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land and water quality in different seasons
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Fig.5 Box plots of water quality of sub-watersheds
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