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Tab. 1 OLS regression model analysis results of upper digestive tract cancer and environmental factors in Huaihe River watershed

Eias AHE  SEdE bR t {H Pr> |t]  fafdtrdEiz fafd off fafik Pr kR T VIFL1]
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Tab. 2 OLS model diagnosis of upper digestive tract cancer and environmental factors in Huaihe River watershed
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Tab. 4 Robust regression model analysis results of upper digestive tract cancer and environmental factors in
Huaihe River watershed
2R H R it bz 95 X ATfE X [F] Chi-Square Pr>ChiSq
i 1 7. 3459 4. 3164 —1.1141 15. 806 2.9 0. 0888
AHA 1 —0. 9432 0. 6252 —2.1685 0. 2821 2. 28 0.1314
GDP 1 —1.381 0. 4906 —2.3426 —0. 4194 7.92 0. 0049
K 1 —1. 2154 0. 0391 1. 1388 1. 292 967. 27 <. 0001
TRk 1 4, 1449 0. 4372 3. 288 5. 0017 89. 89 <. 0001
+ 3 1 13. 6917 0. 6296 12, 4577 14. 9256 472. 96 <. 0001
(a4 1 0. 4666 0. 035 0. 398 0.5352 177. 82 <. 0001
nf ) % 1 100. 0248 3.6214 92.927 107. 1226 762.9 <. 0001
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Tab.5 Comparison of OLS and GWR model diagnosis
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Model Analysis of Upper Digestive Tract Cancer and Environmental
Pollution in Huaihe River Watershed

QI Xiaopeng"?, JI Wei', REN Hongyan', GUO Yan?, ZHOU Maigeng®,
YANG Gonghuan? and ZHUANG Dafang'
(1. Institute of Geographic Sciences and Natural Resources Research , CAS, Beijing 100101, China;
2. Chinese Center for Disease Control and Prevention, Beijing 102206, China)

Abstract; The Huaihe River watershed has been suffering from industrial point pollution and other non—
point pollution since 1970s. The media has reported the emergence of ‘cancer village. Spatial distribution
pattern on upper digestive tract cancer and environmental factors was studied in 14 pilot counties including
5810 villages in Huaihe River watershed. From the multiple perspectives such as watershed and jurisdic-
tional areas, Ordinary Least Squares (OLS) and Robust regression model were used for environmental
factors selection. Robust regression model can detect abnormal value and put the weight for each of them.
Surface water, phreatic water, river density, soil PAHs, fertilizer, population density and economical
density (GDP) were imported into the model. Geographically Weighted Regression (GWR) model was
used to locally detect the impact of different environmental factors on Empirical Bayes smoothed upper di-
gestive tract cancer mortality. Through the correlative analysis of them, the risk assessment model of up-
per digestive tract cancer mortality was developed. Based on the regression coefficient of each environmen-
tal factor and statistical test in each pilot, the local main environmental factors were extracted. Even six
factors were imported into the global regression model, the impact of each factor was different in distinct
areas. In general, all the selected environmental factors show the positive correlation with the upper di-
gestive tract cancer mortality except the surface water quality level and GDP. However the pollution type
was diverse in different area based on the regression coefficient of each factor. The main findings were lis-
ted as follow: fertilizer amount, soil PAHs, GDP and river density are the main factors in Jiangsu seg-
ment in Huaihe River watershed; main factors in Anhui segment included soil PAHs and fertilizer a-
mount; main factors in Henan segment included phreatic water, river density and fertilizer amount, With
Shengiu County, as one of the pilots in Henan, showed the strong positive correlation between surface
water and cancer mortality; some kind of environmental risk factors were also detected in Shandong seg-
ment, but the result showed no correlation between these risk factors and cancer mortality, which needed

to be studied any further.

Key words: upper digestive tract cancer; environmental factors; model analysis



