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Abstract: Most traditional linear regression models ignore local variations of spatial data. In this study, a new technique called geographically weighted
regression model ( GWR) was introduced to evaluate the impacts of land use on surface water. The reason for the spatial variations of relationships between
land use and water quality were explored. Meanwhile, the adjusted R?, Akaike information criterion ( AIC,) and spatial autocorrelation index (Moran’s
I) of residuals were compared with ordinary least squares model (OLS) to verify if the GWR model is better than OLS in the prediction accuracy and the
capacity of conducting spatial autocorrelation. The results showed that impact of the same types of land use on water quality changes in direction or size
along with the variation of spatial position. For example, the relationships between TN and agricultural land in Wen-Rui Tang River showed a positive
correlation in countryside and negative correlation in urban area in GWR models. The absolute values of regression coefficients in old downtown area were
higher than other places. In the GWR model of dissolved oxygen (DO) and population density, the relationships were negative in the whole study area,
which was consistent with the OLS results, and the effect of population density on DO is greater in suburban and rural areas. The reason for these spatial
changes over different sub-watersheds indicated that the changes of land use percentage and the varied main pollution sources are fundamental factors.

Furthermore, the adjusted R* and AIC, values from the 80 established models confirmed that as a local statistical model, GWR had better prediction
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accuracy than OLS model and could better reflected the actual spatial characteristics.

Keywords: geographically weighted regression; land use; water quality; OLS; Wen-Rui Tang River
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Fig.1 Location of monitoring sites and basin area in Wen-Rui Tang River
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Fig.2  Spatial distribution of the 7 types of land use in study area
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Table 1 Spearman correlations between water quality and land use, population density indicators

A H R A TR IR FH T Hitt Kk LR UNEE: 14
DO -0.428 ** -0.061 0.221 -0.363 " -0.086 0.220 0.125 -0.390 "
TN 0.312** 0.071 -0.393** 0.288 -0.012 -0.360 ** -0.085 0.039
NH;-N 03427 0.074 -0.420** 0.280 -0.036 -0.324** -0.054 -0.010
pH 0.378** 0.447** -0.190 -0.058 0.157 -0.261" 0.023
EC 0.058 0.211 -0.262* -0.118 -0.075 0.000 -0.298*

HE: # p<0.05, = * p<0.01.
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NV RS 3 A BT AT VEAR T8, XA OLS 7l
Wz 2 Fis.

Fz2 ATE3 M OLS HEILR
Table 2 Results of the 3 selected OLS models

FAsE y  HARR x OLS Ji## P

In[TN] AL y = 2.428-0.016x 0.016
In[TN] 238 I LA y = 1.935+0.029x 0.001
In[DO]  AH#EHEE y = 1.630 - 0.013x <0.001
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Fig.4 Distribution diagram of TN concentration
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Fig.5 Distribution diagram of local regression parameters for TN and
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Fig.6  Distribution diagram of local regression parameters for TN and

transportation land based on GWR
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Fig.7 Distribution diagram of local regression parameters for DO

and population density based on GWR
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Table 4 Spatial autocorrelation analysis of different water quality

indicators

IK B AR Moran's [ P
DO 0.137 0.428
TN 0.140 0.408

NH}-N 0.090 0.571
pH 0.115 0.407
EC 0.095 0.549
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