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Abstract: In this study, water samples were taken from 34 sampling points in the main stream and tributaries of the Ganjiang River
in January and July 2015, and the water quality indicators such as electrical conductivity (EC) , water chemical ions and the con-
centrations of inorganic nitrogen were determined. The land use structure in the Ganjiang River Basin was represented by landscape
type ratios, and the landscape pattern was represented by landscape indexes, based on the 30 m resolution land use data. The Pear-
son correlation analysis, Bioenv analysis, Mantle test and variation partitioning analysis ( VPA) were used to analyze the impacts of
watershed land use structure and landscape pattern on the water quality of the Ganjiang River. The results showed that: (1) The
concentrations of C1” and Na* were the highest in the upstream, EC, concentrations of C1”, Na*, K* and Ca* were the lowest in
the middle stream, and EC, concentrations of HCO3 , SOi_ , Mg*, Ca®* and NO3-N were the highest in the downstream. (2)
The construction land was the individual land use type that best explained the variations in water quality. Forest land, paddy fields
and construction land were the subset of land use types that best explained the variations in water quality. (3) The ENN_MN index
was the individual landscape index that best explained the variations in water quality. NP, COHES and ENN_MN were the subset
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of landscape index that best explained the variations in water quality. (4) In the dry season, the land use structure and landscape
pattern accounted for 41.1% and 17.2% of the variance in water quality, respectively; the effect of landscape pattern was totally in-
teracted with land use structure, without an independent contribution. In the wet season, the land use structure and landscape pat-
tern accounted for 51% and 53% of the variance in water quality, respectively; the interactive part was 37%. Both land use struc-
ture and the landscape pattern have a great influence on water quality of Ganjiang River, and their interactive parts play an impor-
tant role in this influence. The influence of landscape pattern on water quality in dry season was included in the interaction with
land use structure.

Keywords: Ganjiang River Basin; land use structure; landscape index; water quality; interaction
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Fig.1 Regional division of the study area and distribution of sampling sites
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Fig.2 Temporal and spatial variation characteristics of water quality parameter in Ganjiang River
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Tab.2 Descriptive statistics of water quality data in Ganjiang River at different water conditions
K3 B (Hik ) Bk
Hiki(n=34) 3k (n=34) Liff(n=10) Hiir(n=16) Fir(n=8) Lif(n=10) Hif(n=16) Tif(n=8)

EC/(pS/em) 129.83+45.38 73.27+31.82" 135.68+60.41° 110.35+29.98" 161.5+32.11* 72.36+31.87" 58.34+15.78" 104.28+36.38"
HCO3/(mg/L) 51.51£24.78" 36.66+19.14" 40.91+16.89" 46.25+21.21> 75.28+26.35* 27.51+5.81" 29.95:11.15" 61.53+22.11°
CI7/(mg/L)  12.89£12.09* 5.82+5.56" 19.83x18.87° 8.21+5.13"  13.57+7.43%  8.84+9.02"  3.42+1.53"  6.83+2.97°
SO3/(mg/L) 15.69+8.57° 8.74%6.18" 13.7110.21" 38.47:6.88° 23.23:5.09" 8.82+¢8.74"  6.18x1.81>  13.7425.61°
Na*/(mg/L) 13.29+8.18%  4.08+3.27° 17.64x12.19° 10.23+5.32> 13.96+3.87"  6.05+5.01*°  2.68+1.37°  4.43+1.96"
K*/(mg/L)  3.71£0.78"  1.95:0.67"  3.95x0.86  3.43:0.79  3.98:0.51  221:0.76"  1.56+0.42"  2.42:0.54*
Mg?*/(mg/L)  3.35x1.38*  1.69=1.1"  2.57+1.15"  3.27+1.41"  4.49x0.82*  137+1.01"  1.36x0.84"  2.76+1.08"
Ca®/(mg/L)  19.27£9.72° 11.93+7.23" 16.23+8.08" 16.08+6.47° 29.46+10.81° 9.97+4.51"  8.63+2.40"  20.97+9.18"
NH;-N/(mg/L) 0.52+£0.33*  0.25£0.11"  0.58+0.41 0.51+0.35  0.49+0.17  0.28+0.11*  0.26+0.13*  0.19+0.07"
NO3-N/(mg/L) 1.68+1.03* 0.719£0.88"  1.51x1.15 1.54+1.08  2.16£0.68  0.99+1.46"  0.390.17>  1.01+0.62°
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Fig.3 Land use characteristics in different regions
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Fig.4 The change characteristics of landscape indexes in Ganjiang River Basin
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Tab.3 Correlation between combinations of land use structure and landscape indexes

with water quality in Ganjiang River

IR JF 5 A A 2R MHERE KT RAE %L HHIC R AL
Hizk KH 0.1534 NP 0.0927
i +7k 1 0.1287  NP+ENN_MN 0.1838
it +7k B+ 1% it 0.1575  NP+PD+ENN_MN 0.1650
PRHE+7K -+ 5 T M+ 7K 45 0.1418  NP+PD+LPI+ENN_MN 0.1493
Ll B+ 7K + A T b+ K I, 0.0770  NP+PD+LPI+LSI+ENN_MN 0.1223
SR b+ M + R b+ 7K+ I M+ R 0.0075 NP+PD+LPI+LSI+ENN_MN+SHDI 0.0924
FRM R 0.4712  COHES 0.4093
AU K 0.5251  ENN_MN+COHES 0.4219
PRt +ok B+ 1% i 0.5251  LPI+ENN_MN+COHES 0.4232
M +7K H -+ FH i+ 7K 3 0.5250  LPI+LSI+ENN_MN+COHES 0.3936
PR HE+ B b+ 7K FH + 28238 b+ 7K 35, 0.4690  NP+LPI+LSI+ENN_MN+COHES 0.3583

SR b MR+ K+ I P M+ K 3 0.3768 NP+LPI+LSI+ENN_MN+SHDI+COHES 0.3274

# 7K BT 5 A B 4G B TR OC R B e i 6 4.
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Fig.6 The contribution rate of land use structure and landscape pattern to water quality
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