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Influence of Spatial Difference on Water Quality in Jiuxiang River Watershed,
Nanjing

HU He-bing'*,LIU Hong-yu' ,HAO Jing-feng' , AN Jing'

(1. College of Geographical Science, Nanjing Normal University, Nanjing 210046, China; 2. Department of Resources Environmental
and Tourism, Chizhou College, Chizhou 247000, China)

Abstract: Exploring the quantitative relationship between landscape characteristics and surface water quality indicators can provide
important information to urban landscape planning and water environment protection. Jiuxiang River watershed in Nanjing city, being as
a typical case study area, its landscape classification maps was conducted in 2009 by remote sensing digital images interpretation.
Based on the remote sensing images and real-time monitoring data from October 2009 to September 2010, geospatial analysis and
statistical analysis were integrated to explore the relationship between landscape composition, landscape pattern (landscape-level and
class-level ) and river water quality at the subwatershed scale. Results showed that most of landscape compositions influenced river
water quality. Percentage of built-up land and unused land was positively related to total nitrogen ( TN), total phosphorus (TP),
ammonia nitrogen (NH, -N) and permanganate index, while percentage of forestland showed a negative relationship. At the landscape
level, the water quality was good when the size of patch was big. But at class-level, the aggregated distribution of the built-up land,
unused land and arable land might cause TN, TP, permanganate index and NH, -N concentration increased. But the aggregated

distribution of the forestland had the opposite effect on water quality indicators.

Key words: landscape pattern; river water quality; spatial difference; correlation; Jiuxiang River watershed
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Fig. 1  Location of the water quality sampling sites and the

delineated subwatershed areas in the Jiuxiang River watershed
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Table 1 ~ Metrics used in the present study
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Table 2 Percentage of landscape composition in subwatershed/%
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wéd 62.93 20. 25 0.75 8.91 1.03
w5 61.87 18.93 2.10 10. 87 0.92
wb 53.74 23.70 2.55 13.76 1.10
w7 49.56 26. 50 2.98 14. 89 0.99
w8 45.35 28. 04 5.00 15.12 1.14
w9 20. 14 7.01 9.27 51.42 4.61
wl0 38.07 21.19 7.09 25.43 2.82
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Table 3 Descriptive statistics of water quality parameters/mg-L ~!

e /A SN T P2 B
TP 0. 07/0. 63 0.14/1. 40 0.1/1.01 0.03/0.3 0.30
N 1.77/5. 51 2.91/10. 14 2.41/7.99 0.46/1.57 1.50
NH; -N 0.06/2. 01 0.17/5.34 0.12/4.08 0.04/1.25 1.50
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Fig.2 Relation between landscape composition and water quality
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Table 4  Correlation coefficients between landscape pattern and water quality parameters at landscape level
£y PD I Al ED MPS SHMN COHE CONTAG SHDI
AR IR R R AL -0. 361 0.552 -0.688" 0.787 ** 0.356 0.398 -0.204 -0.839 0. 860 **
TN -0.302 0.563 -0.812™  0.905* 0.312 0. 363 -0.266  —-0.935* 0.950 **
TP -0.229 0.576*  —0.742**  0.822* 0.215 0. 250 -0.191 ~0.876 " 0. 896 **
NH; -N -0.326 0. 545 -0.809*  0.905™ 0. 349 0.411 -0.315  -0.928* 0. 940 **
1) *Fm P<0.05, = = Fm P<0.01, R
x5 HEKFRWIEF/BIMAKRMIERES
Table 5  Correlation coefficients between landscape pattern and water quality parameters at class level
SO A Eistuy PD ED SHMN 1 Al MPS COHE
TR IR 4R B -0.298 0. 844 * -0.270 0.633* 0. 756 ** 0.556 0.799 **
T TN —0.447 0.908 ** -0.038 0.640* 0. 845 ** 0.588* 0. 885 **
TP -0.292 0.813 * -0.168 0.658 * 0.684* 0. 443 0.759 **
NH, -N -0.435 0.919* -0.085 0.632* 0.841 * 0.626* 0.881 **
R ERER TR AL 0.713*  -0.105 -0.615*  -0.342 -0.689* -0.786 -0.665*
e TN 0.757*  -0.083 -0.613*  -0.383 -0.750 ** -0.868* -0.724*
TP 0.652*  —0.024 -0.532 -0.423 -0.624* -0.788* -0.599*
NH, -N 0.785*  —0.090 -0.627*  -0.369 -0.786 -0.878* -0.753*
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