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Nitrogen pollution and its influencing factors in groundwater in upper-river basin of Miyun Reservoir

LU Yin—tao'?, LENG Pei-fang'?, QIN Wei'?, CHANG Tian—qi'? LIU Fang'?, YAO Hong"*

(1.School of Civil Engineering, Beijing Jiaotong Universtity, Beijing 100044, China; 2.Beijing Key Laboratory of Aqueous Typical Pollutants
Control and Water Quality Safeguard, Beijing 100044, China )

Abstract: The Miyun Reservoir is the sole source of drinking water for Beijing residents, and the groundwater is the primary water supply
source of the Miyun Reservoir. Therefore, nitrogen in the groundwater would critically affect the water quality of the Miyun Reservoir. We
collected groundwater samples in an upper basin of the Miyun Reservoir in July, 2014 and January, 2015. Spatial—temporal distributions of
NO;-N, NO;-N and NH;-N in the groundwater and influencing factors, such as land use and groundwater level, and relation between sur—
face water and groundwater of nitrogen were investigated using domain identification method and geo—statistic method. Concentrations of
NO; =N in 29.73% of the total samples ranged between 10 mg+L™" and 20 mg+ L™, and those in 27.03% samples exceeded 20 mg-L™", im—
plying N pollution in the studied area. The spatial variation of NH; —N in the groundwater had little pattern while NO;—N pollution mainly
occurred around towns or villages with dense population. The percentages of water samples containing NO; —N above the national standards
increased from 2.3% in 2008 to 25.71% in 2014. Seasonally, NO;—-N concentrations were higher in the wet season than in the dry season. In
addition, NO5 =N and NO;-N concentrations in the groundwater decreased with increasing depth of groundwater level, and NO;-N concen—
trations in groundwater increased from upstream to downstream.

Keywords: NO;—N; NH:-N; geo—statistic method; land use
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Figure 2 Groundwater sampling sites in upper basin of Miyun Reservoir
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Table 1 Distribution of nitrogen concentrations in groundwater

WH SEHIE Mean/ Al Maximum/ /M (R FEFRUE) 13 T804 Frequency for "Quality standard for ground water'"/%
Ttem mg- L™ mg- L™ Minimum/mg- L™ 2% IES 2 WES Vi
A% Nitrate 15.86 67.88 1.66 2.86 20.00 5143 11.43 14.29
P A% Nitrite 0.007 7 0.047 0.000 3 20.00 54.29 20.00 5.71 0
2% Ammonia 0.39 1.01 0.003 8 2.86 0 8.57 71.43 17.14
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Table 2 Variogram models for nitrogen concentration in groundwater

IiH B Model HLES Sagitta  BL43{H Nugeet — KEA51{H Base Hedr ZH0 Nugget AR PLE 28U Determination
Item - (C) (c,) (C+C) coefficient/% Range/m coefficient(R?)
YA A Nitrate Gaussian 0.735 0.019 0.754 2.52% 2540 0.679
WAili% Nitrite  Gaussian 1.867 0.001 1.877 5.33% 1920 0.553
244, Ammonia Exponential 0.002 5 0.000 2 0.002 7 7.41% 2260 0.349
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Table 3 Evaluation criteria of nitrate in groundwater!'!
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Table 4 Relationship between land use and groundwater nitrogen

A ZE A Nitrogen type i H Item Bl Grassland il Cropland #H Forestland 3145 Town S Floodplain
YA A" Nitrate fF/IME 1.66 2.28 476 8.07 228
T KAE 27.32 67.88 34.35 35.18 15.11
AR SR <2.5 mg-L" 50.00 13.33 0 0 66.67
I35 1% 2.5~5.0 mg-L" 0 13.33 20.00 0 0
5.0~7.5 mg-L"! 0 20.00 0 0
7.5~10 mg-L" 0 6.67 20.00 20.00
10~20 mg-L* 0 20.00 40.00 50.00 33.33
=20 mg-L" 50.00 26.67 20.00 30.00 0
HHIE B -0.296 0.750 -0.714 0.823% 0.643
WAl % Nitrite /M 0.000 3 0.000 9 0.000 6 0.000 6 0.000 6
BRAE 0.002 1 0.047 0 0.018 2 0.010 9 0.034 4
WAsSSA G EmE  125(<0.001 mg-L7) 50.00 6.67 40.00 20.00 33.33
I35 1% T24(<0.01 mg-L") 50.00 66.67 20.00 70.00 0
M24(<0.02 mg-L™) 0 20.00 40.00 10.00 33.33
IV24(<0.1 mg-L™") 0 6.67 0 0 33.33
AHIR AL 0.630 -0.107 -0.179 0.131 0.429
e/ IME 0.35 0.07 0.00 0.04 0
YN 0.46 0.60 0.62 1.01 0.03
24, Ammonia A SRR I . 1125(<0.02 mg-L") 0 0 20.00 0 0
I35 1% M2#(<0.2 mg-L") 0 6.67 0 20.00 0
IV(<0.5 mg-L) 100.00 86.67 40.00 60.00 66.67
V2(>0.5 mg-L") 0 6.67 40.00 20.00 33.33
AHIE 2B -0.334 0.607 -0.714 0.805% 0.786*

T WAE A2 R 3 (GB/T 14848—1993 Hiu | /K JT fbiife ) H 1 43 AR AR IE 7R 43 5 * FRAHHERE 0.05 /K- 2 (RUR ) .
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