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Investigation and Spatial Distribution on Nitrate Contamination in Water of Tianjin

WANG Zheng—xiang, GAO Xian—biao, LI Ming—yue, PAN Jie, YU Cai-hong
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Abstract : The status of the nitrate contamination in water were investigated by sampling for 201 samples in Tianjin area. The results showed
that there were significant differences on nitrate concentration in different types of water. Among them, the main reservoirs and rivers did not
polluted by nitrate but there was a trend of nitrate contamination in little part of sewage drainage river and drainage ditch. The nitrate con—
centration in groundwater was higher with the average level 15.56 mg-L™". With the groundwater depth increasing, there was an obvious de—
creasing trend of nitrate concentration in groundwater. The nitrate contamination was serious in the 0~100 m depth shallow groundwater. Es—
pecially there was very serious for nitrate contamination in the 0~50 m depth shallow groundwater but the nitrate pollution did not taken place
in the groundwater under 100 m depth. However there was a high correlation between the extent of nitrate pollution of shallow groundwater
and cropping types in agricultural area. In the most of vegetable planting areas, the nitrate pollution had been very serious in the shallow
groundwater. The map of spatial distribution of nitrate concentration in groundwater was plotted by Kriging method. The results indicated
that there were significant regional differences on nitrate contamination of groundwater in Tianjin area. The areas with higher nitrate concen—
tration in groundwater were mainly distributed in vegetable fields for Wuqing, Xiqing, Jinghai and Baodi District etc., respectively. The levels
of fertilizer application were investigated from the farmer questionnaire. It showed that there was a positive correlation between nitrate con—
centrate in groundwater and the level of nitrogen application in the vegetable field. The high level of nitrogen application was main route
which resulted in nitrate pollution in groundwater in Tianjin vegetable area.
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Figure 1 Map of sampling points in Tianjin
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Table 1 Statistical analysis of nitrate concentration

in various types of water bodies

KR 13 0.15 1558 1.97 430 219
b 35 037  18.03 2.55 3.84 151
AR 37 0.15 111.66  5.49 1838 334
HEV5 10 0.92 18.71 6.12 734 1.20
HR K 106 0.02 11048 1556 2695 1.73
L3 201 002 111.66 956 2139 224
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Figure 2 Nitrate concentration in main rivers of Tianjin
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Table 2 Nitrate concentration in different depth of groundwater
AR EL A fmg - L
FEREE/m AR HARA% PR /mg L <10 10~20 >20
BEAEUA R BB AR AR A%

0~10 15 142 21.6 8 53.4 1 6.7 6 40
11~50 28 26.4 28.4 13 46.4 3 10.7 12 429
51~100 16 15.1 9.37 13 81.3 1 6.3 2 12.5
>100 47 443 0.86 46 97.9 1 2.1 0 0
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Table 3 Nitrate concentration in shallow groundwater in different planting area

T RER A & /mg - L7

FESUREE/m FMEZEE REARRUAS  SEEEA%  PEIE/mg- LY <10 10~20 >20
A HL % A % AN %
0~50 BERX 24 40.7 30.1 11 45.8 1 42 12 50
HAt 19 322 21.4 10 52.6 3 15.8 6 31.6
51~100 BRIX 3 5.09 45.1 1 33.0 0 0 2 66.7
HAt 13 22.0 1.13 12 923 1 7.69 0 0

TR AN A A b 7K A R v B ) A (R4 51 3 @
=A

3), NHTRT LB &t R e T b T KA R R vk B 1 25
[B] 3 AR o Kriging ${E A& BT ArcGIS 8.3 fHIST
TR SE AL

HE 3 F Y, KT HL T KRS PR Tk B 2 B i1 B
0 DX 22 S o 1R KR R R VR B R 1 X Sl B oy
ATFERIG VU LA SR , 3383 b X K 22 R 52
B 2 M o SR Sty B 1L iy o AR S A 5B o
b D HE T KSR ER TR B ey , b S HCAL bR K A
PR R R 8 50 v 1) DX Bl 32 R AR AV E ) o R KGR A
2 Mg S T L b IR PR A v A v 1y IX ik 32
SIARTEILFERRH . RS PRI A 45 R0, X 21X
S M T AR PR W B A = 2 5 AR TR AR A 3
Tt AT DG o AT FEHR AR B U S il X b KA R
ERURFE SR LA R o TS BB AT 8 40 b IX
K AHRRER IR B , R TR SRR 1Y
JEA

THRRER R & /mg - L
Nitrate concentration

0-2
| 2.5
B s
B 20-30
- >30

0510 2030 40
™ s = s

km

3 2005 & 6 AREW# TKHEREER B 8575 E
Figure 3 Spatial distribution map of nitrate concentration in

groundwater of Tianjin
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