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Effects of multi-scale land use on water quality in Sancha River DUAN Shaogiong' AN Yanling',SU Xiaoliang® ,
WU Qixin'? ,JIN Tao', HOU Yiliang' ,WU Jingtao'.(1.Key Laboratory of Karst Environment and Geohazard
Prevention s Ministry of Eucation ,Guizhou University ,Guiyang Guizhou 550003;2.Science and Technology Depart—
ment of Guizhou Province ,Guiyang Guizhou 550002;3.State Key Laboratory of Environmental Geochemistry , In—
stitute o f Geochemistry ,Chinese Academy of Sciences ,Guiyang Guizhou 550002)

Abstract: The relations between land use and water quality were analyzed on the sub-basin scale and riparian
buffer zone scale by using geographic information system (GIS) technique based on water sampling data collected in
the Sancha River basin in August 2013. Land use data were also obtained. Results showed that the water quality were
significantly affected by land use in a sub-basin scale. The forest-land and grass-land were the sources of the water
quality. Conversely,the farm-land and the building-land mainly were the sinks. The ammonia nitrogen was significant-
ly influenced by area ratios of farm-land, forest-land and building-land, while the total phosphorus was significantly in-
fluenced by area ratios of unused-land and water-land. The result of redundancy analysis further demonstrated that the
farm-land was the main source of nitrogen,and the unused-land was the main source of phosphorus.

Keywords: land use; water quality; scale; redundancy analysis; Sancha River
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Fig.1 Location of monitoring sites and segmentation of buffer zones
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, 8
0.2.0.5,1.0,2.0 o 4 s
km ( D, , 80%,
. . 3 90 %
2.3 o , . 3
SPSS 15.0 Canoco for Windows 4.5 ,
° K_S ’ °
s , 3.3
Spearman
o 1 . 1
, 0.2 km , ;
. 0.5.1.0,2.0 km , ;
3 b
3‘1 [9]1029 R
2013 , 8 o ,
3 ° 3 ) ’ ~ ~
1) N . 0.2 km
1% .27 .47 7% . 4% 5% s ;
87 . 27 .37 47 57 0.5.1.0 km
87 o 0
3.2

« 527 -



2017 5

5

39

£ £
x x
o o
<+ <+
o o
@ @
o o
« «
=3 S S
ol | :m o
—_
=
o en
2385k 8 g8¢
S S & = S S o
S o o S < v VvV Vv
VY vV V¥ Ul
/R N =z Qg
S o o % 82 8
- & mw L » =]
2 3 3 &8 & S 3 3
wOOOO A
c000 0O °® 0
£ £
x x
o o
< <
o o
@ @
o o
« «
o o
- -
i)
—
=
T T8 g9eBE
— =~ =+ o » =8 8 3 8 &8
e e = aq A= B = R = B R
Wom = o o= e w vV VYV VY
EY VY VY VY Y E 1 Ul
K R A RES8%8%
"3 3538 "3 &g g3 3
c0000 c0000

ey

m%

(dy EB

) &A

Spatial distribution of water quality indicators in Sancha River basin
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Fig.4 Proportion of land use types of the sub-basin and buffer zones
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Table 1 Correlation coefficients between area ratios of land-use types and water quality indicators

0.2 km 0.452 —0.905% * —0.690 —0.214 0.021 0.048
0.5 km 0.381 0.238 —0.500 —0.048 —0.071 —0.095
1.0 km 0.381 0.095 —0.524 —0.167 —0.476 —0.333
2.0 km 0.429 0.238 —0.476 —0.619 —0.524 —0.143
0.214 —0.595 —0.214 0.643 —0.524 —0.429
0.2 km —0.262 0.429 0.167 0.238 0.405 0.595
0.5 km —0.190 —0.167 0.238 —0.095 0.810 % 0.071
1.0 km —0.190 —0.214 0.190 —0.048 0.786 % —0.048
2.0 km —0.143 —0.214 0.214 0.119 0.405 —0.310
0.524 0.024 —0.524 0.024 0.810 % 0.929 % *
0.2 km —0.500 0.405 0.262 0.667 —0.262 0.643
0.5 km —0.476 —0.095 0.381 0.381 0.381 0.452
1.0 km —0.476 —0.167 0.333 0.190 0.643 0.405
2.0 km —0.548 —0.357 0.452 0.429 0.333 0.214
0.286 0.143 —0.286 —0.214 0.690 0.833 %
0.2 km 0.714 % —0.452 —0.652 —0.357 0.286 0.333
0.5 km 0.643 —0.214 —0.762 % —0.024 0.476 —0.333
1.0 km 0.643 —0.357 —0.810% 0.238 0.262 —0.429
2.0 km 0.667 0.524 —0.762 % —0.167 —0.143 —0.357
0.786 * —0.676 —0.786 % 0.967 % * 0.167 —0.071
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Fig.5 Redundancy analysis ordination plot of area ratios of
land use types and water quality indicators .
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