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GIS-based Analysis of Spatie-temporal Vanability of Groundwater Nitrate

Concentration in High-yield Region in North China Plain
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Abstract: Nitrate pollution in groundwater is very widespread in intensive agricultural region. 394 samples from phreatic water wells and 283
samples from confined water wells were collected across Huantai County at the same season of 2002 and 2007, which is representative of high-
yield region of North China Plain. The NO;-N concentration was detemined. Geostatistics combined with GIS technique were used to analyze
the spatie-temporal variability of groundwater nitrate conceniration. The average nitrate concentrations in phreatic water were 8. 08 mg* L™ ' and
14. 68 mge L™ ' n 2002 and 2007 respectively, and that in confined water were 3. 87 mg" L™ ' and 7. 19 mg* L™ " respectively. The spatial
comelation digances of nitrate concentrations in confined water for both peribds were greater than that in phreatic water. The mapping showed
that the areas of phreatic groundwater with high levels of nirate concentrations ( 16-15, 15-20, 26-30, and > 30 mg*L™") increased by
13. 06% , 14.37%, 12.23%, and 3. 85% from 2002 to 2007, while the area with low levels (65 and 5-10mg® L™ ') nitrate concentrations
were decreased by 28. 87% and 14. 63% compared with 2002. However, the areas of confined water with nitrate concentrations of 5 10
mee 7', 1615 mg L™ " and 1520 mg* ™' were increased by 28 01%, 9.33%, and 0.48% respectively, while the areas of NO;—N
concentration (-5 mg* L™ ') was decreased by 37.82%. The NO3-N concentration in confined water was significantly negative related to
groundwater depth for the two period, we found an increasing trend of NO;—N concentration in the deeper confined water from 2002 to 2007.
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Table 1 Statistical feature values of ground water NO3—N cntent in Huantai County in 2002 and 2007
[mge L~ 1 /mg L~ ! [ mge L~ !
2002 NO3-N 3 8.08 1.32Y 005 . 74 117 - 0.76" 0.67" LgN
NO3-N 283 3.87 1.25" 005 41. 16 1.28 - 0.37Y 0. 10 LgN
007 NO3-N 3% 14. 68 167 003 73. 21 0.86 0.247 - 0.58 SqR
NO3-N 283 7.19 1. 63V 001 53. 37 1.34 - 047" -0.16" LeN
1) 3 2)
, 2002 394 8. 08 mg L' 1
(I~ VD .
208 74 55 15 29 13 ; 2007 2002 283
96 83 60 46 57 52 , 2007 394 215 47 12 3 4 2 ; 2007 172
6 , 2002 39 25 16 20 11 . , 2007
, 2007 2002 v Vv VI 2002
. 2007 , 2007
14. 68 mg* L, 2002 2002 1 (1.
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Table 2 Semiariogram of NO3—N concentrations in Huantai County and their parame er values in 2002 and 2007
Cy Sill af km
2002 NO3-N Spheri cal 009 1. 97 2.85 0.96
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Fig. 3 Contour map of NO;—N concentrations in phreatic water across Huantai County in 2002 and 2007
2007 [ VI
, 73.20mg* L', 21.79 km’,



12 : GIS 3545

2002 3.85%(  3); , 11
\Y% 17%(  3).2007
I 2002
, 76. 47 km’, 37.82%[ 4(b)],
2002 12. 23%; 4 :
I I ,
. 28.01% ;
, 3. 93 km’, 66% , ,
2002 2 . 11 ,
4(a) 2002 9.33%:;
I Y ,
II
—~ MQ
;j| ,.—l‘“!_‘:?
I'F”\;—-*'I cz ’F S
mﬁ;;h{\\l(é «j:m G i — R | w;‘ 35 3
S R b : | 5 WRLER l@ e C—f
L e i A ] i v, 7 ST
Sz SHLH sz SHEHK ]ﬁ\T@J ' ‘@ /
g /’ . oaL [’_
o Sl

=

I""I_‘_ & <t
0 3 6 9 12 km

(a) 20024 (b) 20074

4 2002 2007
Fig.4  Contour map of NO3—N concentrations in confined groundwater across Huantai County in 2002 and 2007
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Table 3 Areas of groundwater nitrate concentrations for each grade in 2002 and 2007

I (0~5 (5~ 10 (10~ 15 IV(15~ 20 V (20~ 30 VI(> 30
mg' L") mg'L"") mg* L") mg' L") mg L") mg L~ 1)
2002 /km? 176.87 225 71 71. 21 25.85 12 88 1.76
2007 /km? 26.75 149 &2 145. 12 100. 55 76 47 21.79
D/ % - 28.87 - 146 13. 06 14.37 12 23 3.85
2002 /km? 430.74 89 55
2007 / km? 234.09 235 23 4. 50 2.48
/% - 37.82 28 01 9.33 0.48
1) 2007 2002
2.4 NOs=N r=-0.357 , p< 0.01),
[2.23]
, 2002 2007 ( .
(9, ,

? )

(202, r=-.0.280 ., p< 0.01; 2007
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Fig.5 Vertical distribution of NO;—N in the groundwater in Huantai County in 2002 and 2007
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