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Correlation Analysis of the Factors that Affect Water and

Soil Qualities in Coal Mining Areas
ZHANG Kaiyuan, WANG Jin', BI Rutian, LIU Jian
(College of Resources & Environment, Shanxi Agricultural University, Taigu 030801, China)

Abstract: [Objective] Coal mining could pollute water and soil and in this paper we analyzed some factors
which we believed have detrimental impact on soil and water qualities in coal mining regions. [Method] The
analysis was based on data collected from 12 coal mines. We used the EViews software to analyze 12 factors
which we believe have direct or indirect impact on water and soil qualities. For seven out of the 15 factors, we an-
alyzed them using the nuclear density estimation method and quantified their statistical and correlative character-
istics. Combined with the multiple regression analysis, the comprehensive impact of these factors on water and
soil qualities in the studied mines was determined, from which we found the main factors. [Result] The main fac-
tors affecting water consumption in the 12 mines were groundwater flow and total water consumption. The loga-
rithm of the nuclear density curves of the two factors did not have noticeable peaks. The nuclear density curve of
groundwater flow varied widely, indicating that there was a difference between the 12 coal mines. The longevity
of service and the size of the mines were the main factors responsible for soil deterioration, and the peaks of their
logarithmic nuclear density curves were close. The steep nuclear density curve for the longevity of service indicat-
ed that the size of the coal mines had a significant impact on soil quality. [Conclusion] The main factors impact-
ing water and soil qualities in the studied coal mines are groundwater flow, total water consumption, and longevi-
ty of service and size of the mines.
Key words: damage of water and land resources; scatter fitting method; nuclear density estimation; multiple re-
gression analysis; influence factor
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Groundwater Management in Texas High Plain

HU Yaqiong, LIU Jing, LIAO Lisha
(China Institute of Water Resource and Hydropower Research, Beijing 100038, China)

Abstract: Texas High Plain is a major base for irrigated and dryland crops in USA. The main water source in the
area is from the Ogallala Aquifer. However, since the development of irrigated agriculture in 1950, groundwater
in the Ogallala Aquifer has been overused with groundwater tables dropped to 50 meters below the ground sur-
face in some regions. To protect groundwater resources and achieve sustainable groundwater application, compre-
hensive technical and management measures have been taken over the past 15 years to alleviate detrimental im-
pacts caused by groundwater overuse. The main measures taken included introduction of the Texas High Plains
Evapotranspiration Network (TXHPET) for irrigation and groundwater management, increasing crop varieties and
crop pattern, improving irrigation technologies, protection cultivation and rainfall management, and transforming
some irrigated agriculture into rainfed agriculture. In 1958, the total irrigated area was 1 830 000 hm’, and peaked
at 2 420 000 hm’ in 1974, followed by a reduction to 1 590 000 hm® in 1989 prior to recovering to 1 870 000 hm’
in 2000 due to large-scale application of sprinkler irrigation. The main irrigation method in 1958 was surface irri-
gation, with only 11% of sprinkler irrigation area. Since 1974, the irrigated area has been reduced and the central
pivot irrigation has been developed quickly. In 2000, about 72% of irrigated area was sprinkler-irrigated. The ear-
ly sprinkler application was under high pressure, and low pressure sprinkler ushered in after 1980. As the north
China plain is similar to the Texas High Plain, the experiences of Texas High Plain area could provide valuable
help for groundwater management in north China.

Key words: Texas High Plain; groundwater over development; comprehensive management measures; agricultur-
al water-saving measures; water-saving irrigation technology
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