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GIS analysis of structural characteristics of pollution sources in irrigable

farmland in Ningxia China
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Abstract; Increasing economy is worsening the pollution situation in vital and fragile irrigable farmland area in Ningxia
China. To improve the production and keep sustainable development in the area, effective control of pollution is very
important. However, the sources, intensity and features of pollution in the specific area are unclear which hinder the
development of any measures for pollution control. Clarifying the structural characteristics of pollution sources is the key to
prevent and control pollution. First, an elaborate survey was conducted to get the outline of the current situation of
agricultural production in the irrigable farmland area in Ningxia. Based on the survey, and with GIS and statistic analysis of
related data of onsite investigation and the statistical yearbook, the pollution sources in the area were classified as four parts
including farming, animal husbandry, industry and household. The representative sources of pollution which include the
fertilization of phosphorus and nitrogen in the area of crop-plantation, the quantity of excrement produced in animal
husbandry, the quantity of industrial sewage in industry, the total quantity of human excrement and domestic sewage in
human life were chosen as analysis of objects. Then the structural characteristics of pollution sources in this area were
disclosed with complete principal component analysis and space structural distribution analysis by SPSS 13.0 and spatial
analysis software for geographical information system, such as ArcGIS9.3. The scope of irrigation districts along the Yellow

River was marked out in the map of the Ningxia Hui Autonomous Region. In the marked scope, the different regions was
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subject to different pollution. According to the analyzing result of the statistical data of each pollution source, the selected
region of map was divided and marked in different color depending on the degree of contamination. The distribution features
and the shift trend of the pollution sources in different counties or cities in the area were revealed clearly. The pollution
degrees in the four parts were displayed as mild, moderate, and severe in terms of gradient of color intensity, which
represented the mild, moderate, and severe pollution degrees, respectively. The results indicated that: the pollution
intensity and trend of changes from the four sources ( farming, animal husbandry, industry and household ) are quite
different in each county or city. The condition of pollution in the specific region in the area are showed as following: the
pollution from farming occurred mainly in Pingluo county and Zhongning county; the pollution caused by animal husbandry
falls mainly in Qingtongxia City, Wuzhong city and Pingluo county; the industry pollution occurred mainly in Zhongwei
city, Qingtongxia city and Wuzhong city ; and the household pollution is serious in Yinchuan City and Shizuishan city. And
it is also revealed by the color in the map that the degree from any pollution source in each county or city decreases in the
above order in the research area. Our present method clearly denoted the structure differences and the shift trends of the
pollution sources in Qingtongxia City, Yongning county and Yinchuan City, and etc. The results may provide references for

agricultural pollution control, clean production and the pollution control of Yellow River in the future.

Key Words: Ningxia irrigation area; pollution source; structure characteristic; ecological agriculture
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Table 2 Parameters of major livestock’s manure and urine excretion
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4 Cattle 500 34 34 12410 12410

¥ Pig 50 6 15 2190 5475

2 Sheep 15 1.5 2 548 730
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