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Temporal and Spatial Variation Characterlstlcs and Dmvmg Factors of Nltrogen of

Shallow Groundwater in Hetao Irrlgatlon District /. |~ 3~
YUAN_Hong- -ying' YANG Shu-ging' *, ZHANG Wan feng' , W.ANG. Bo', HAN Tian-kai’), DING Xue hua' ¥ §

(L. Cbﬂege of Water Consef\ vancy and Civil Engmeerlng, -Inne‘r M goha.-ﬂgncuhural University, Hohhot 010018 Chinag2. [istitute of Water Resources of Bﬁyannur -
Bayannur 015000, Chmd) ¢ ¥ e J a '8

Abstract: As an 1mp0rlam foad production area in the north of C.hlna e Hetao plain is extremely vul nerable o, nitrate pollutan caused by agricultural production aetivities
and“additional factors. Thusy.it is of great significance for ﬂle environmental protection and rational use of groundwaler to detect the current situation of groundwafer nitrate
p(ﬂlutim, tem”pord] and sp(ﬂld evolution characteristics, and main iffluendi ing fddofs in the Hetao irrigation district. We selected thesWualte irrigation area as the study area,

and the! (harar’lerlstl(sfof temporal and %pallal changes in groundwalér hitrate con(_:eﬂt’rallon and the main influencing factors in this area were explored. We used statistical
analysis 16 anaFfze the nitrogen content of groundwater in the study area, ‘and the Piper three-line diagram was used to explore the characteristics of chemical composition and
evolution; furthermme we used ion ratio and correlation analysis methods to explore the source of NO; -N in groundwater. The results showed that NO; -N was the main
existing forlm of nitrogen in the Wulate firigation area, and its concentration varied from 0.01 to 60. 00 mg+L ™", with an exceeding standard rate of 10.50%. In terms of
time, the characteristic of time change was that the NO,” -N concentration in August of groundwater was the highest (average 6. 61 mg+L™"), followed by that in October
(6.22 mg-L™") and November (6.25 mg+L™"), and that in March ( average value of 1.77 mg+L™") was the lowest. With the influence of rainfall and irrigation, the
NO; -N in the soil was infiltrated into the groundwater, showing the characteristic that wet season and concentrated irrigation periods were higher than those in other periods.

Spatially, it appeared as southwest (8.87 mg-L™") > northwest (4.25 mg+L™") >east (0.89 mg-L™"), mainly due to the original geological conditions, land use, and
domestic waste stacking. In addition, the concentration of NO; -N of groundwater in the study area was closely related to the depth of groundwater and redox conditions but was
relatively less affected by the concentration of water chemical ions. Therefore, identifying the temporal and spatial distribution characteristics and main sources of groundwater
nitrogen pollution can provide a scientific basis for scientific fertilization, groundwater nitrate pollution control, and water safety.

Key words: shallow groundwater; nitrate; water chemistry; temporal and spatial changes; influencing factors
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Table 2 Correlation analysis results of different chemical ions in groundwater

pH TDS HCO; cl- S03- Ca®* Mg?*  K* +Na* NHS-N  NO;j-N NO, -N
NH/-N  0.1212 0.0416 -0.0301 0.0381 0.0246 0.0937 0.0861 0.0226 1
NO;-N -0.1855 0.2064 -0.0576 0.1631 0.2187  0.3544  0.2777  0.1377 0.1209 1
NO;-N -0.0440 0.0402 -0.1779 0.0380 0.0694  0.1040 0.0803  0.0256 0.2408  0.2974 1
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