30 2 2010 4
Vol.30 No.2 Advances in Science and Technology of Water Resources Apr. 2010

DOI 10.3880/j. issn. 1006-7647.2010.02.011

VA 55 Tl X8 0 i
1B RS TEROF - UL Rl (A T S0

—
—
o
w
W
—_

1. 010018
2. 100085
3. 015400

2003 2008 27
2003 10mg/L
9.95% 10 mg/L 9.02% 2008 3
10 mg/L 5.22% 10 mg/L
5.20% 2003 2008

S275 A 1006-7647 2010 02-0040-05

Temporal and spatial Changes of farmland nitrate nitrogen and groundwater quality in Jiefangzha irrigation area of Hetao
irrigation district of Inner Mongolia Autonomous Region//QU Zhong-yi: LIN Xue-song' FENG Zhao-zhong LI Mao®
WANG Chang-sheng® CAO Ming! 1. College of Water Conservancy and Civil Engineering of Inner Mongolia Agricultural
University Hohhot 010018  China 2. State Key Laboratory of Urban and Regional Ecology  Research Center for Eco-
Environmental Sciences Chinese Academy of Sciences  Beijing 100085 China 3. Jiefangzha Irrigation Management Bureau of
Hetao Irrigation District of Inner Mongolia Autonomous Region Shanba 015400 China

Abstract In order to study the influence of reconstruction of water-saving projects and water-saving irrigation on the leaching
pollution of nitrate nitrogen and groundwater quality in regional farmlands the Jiefangzha irrigation area of Hetao irrigation district
of Inner Mongolia Autonomous Region was selected as a research case. The water chemistry and nitrate nitrogen contents of
groundwater samples from the whole area during the entire crop growing period in March May July and September were
analyzed. The temporal and spatial distribution characteristics of the samples taken from 27 groundwater wells in 2003 and 2008
were studied. In 2003 before summer irrigation the area with the nitrate nitrogen concentration of groundwater larger than 10 mg/L
for the Jiefangzha irrigation area accounted for 9.95% of the total irrigation one and that with the annual average nitrate nitrogen
concentration higher than 10 mg/L accounted for 9.02% of the total irrigation one. In March of 2008 the area with the nitrate
nitrogen concentration of groundwater larger than 10 mg/L was 5.22% of the total irrigation one and that with the annual average
nitrate nitrogen concentration higher than 10 mg/L was 5.20% of the total irrigation one. The monitoring results and temporal and
spatial distribution trend from 2003 to 2008 indicate that there is severe nitrogen pollution of the groundwater in the study area
however the implementation of water-saving irrigation projects and measures has positive roles in reducing the loss of fertilizer
leaching and the pollution of groundwater. Especially the reduction of autumn irrigation amount and the decrease of groundwater
level both have remarkable function in the reduction of nitrate nitrogen leaching and pollution of groundwater.

Key words Hetao irrigation district water-saving irrigation nitrate nitrogen temporal and spatial change
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2
A '\ m
Z so ;A‘Z Si ! 1 3 5 7 9 10
Zso So N 2002 1.98 2.20 1.21 1.43 1.97 1.40 1.64
A 2003 2.04 234 155 1.90 223 1.47 1.8
2007 225 241 175 179 229 1.47  1.94
Z s S 2008 2.17 2.56 1.68 1.9 2.37 1.55 1.9
g N 2.2.2
A= Did =1 2
Didy T 3000 mg/1.
i=1
P diO So i
2008 2003
P 21.4%
1
2 3
2.1 mg/L
1 3 5 7 9 10
2002 5271 5767 5897 5214 5216 4371 5290
2002 2003 2007 2008 2003 4550 4428 4377 4848 5619 5070 4816
1 2002 ~ 2008 2007 4013 6789 4395 3797 4856 4801 4775
2008 2002 99 2008 4101 4556 3959 4918 4311 3111 4159
2.3
1 2003 2008
4
2002 89525 34940 124465 2003
2003 67624 35883 103507
2007 80862 31462 112324 10 mg/L
2008 77152 35394 112546 9.95% 4
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2mg/LL 2~5mg/L 5~10mg/L 10mg/LL
/ / / /
hn? /% hn? /% hn? /% hn? /%
2003-03 65286.67 28.33 89653.33 38.91 52573.33 22.81 22920.00 9.95
2008-03 31853.33 13.82 135246.67 58.69 51300.00 22.26 12040.00 5.22
2003-05 48126.67 20.88 111033.33 48.18 61760.00 26.80 9520.00 4.13
2008-05 37766.67 16.39 120860.00 52.45 54 666.67 23.72 17146.67 7.44
2003-07 109753.33 47.63 83606.67 36.28 28166.67 12.22 8920.00 3.87
2008-07 49580.00 21.52 145486.67 63.13 25680.00 11.14 9693.33 4.21
2003-09 33166.67 14.39 83306.67 36.15 72180.00 31.32 41793.33 18.14
2008-09 135993.33 59.01 71160.00 30.88 14240.00 6.18 9046.67 3.93
230440.00 hm?
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