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Abstract Shallow g’roundwa.ter around plateau lakes is onelof the important'sources of production and potablé“water#Shallow groundwater NO;™ -N pollution driven by factors
such as sulface nitrogen inpit loadgrainfall, and irrigation.i§'serious, and lhrealens the water quality of plateau lakes. In order to<identify the characteristics of nitrogen
pollnthn and its driving factors in Shallow groundwater, 463shallow gl"oundwdtelw_samp]es were collected from wells in farmland and residential areas around eight plateau lakes
of Yurinaf in“tfle rainy and<dry seasons in 2020 and 2021. The results showed that the average values of p(TN), p(NO; -N), p(ON), and p(NH, -N) in shallow
groundwatér were 24, 35, 15.15, 8.41, and 0.79 mg-L™", respectively. Nearly 32% of the shallow groundwater samples around the eight lakes failed to meet the
groundvwater Class Il water quality requirements ( GB/T 14848 ) of 20 mg+L ™" for NO; -N. Among them, the NO, -N concentration in the shallow groundwater around Erhai
Lake, Qiluhu Lake, and Dianchi Lake had the highest rate of exceeding the standard, followed by that around Xingyunhu Lake, Yangzonghai Lake, Yilonghu Lake, Fuxianhu
Lake, and Chenghai Lake as the smallest. Land use and seasonal changes affected the concentration and composition of various forms of nitrogen in shallow groundwater. The
concentration of various forms of nitrogen in shallow groundwater in the farmland area was higher than that in the residential area. The nitrogen concentration in shallow
groundwater in farmland was higher than that in residential areas. Except for NH," -N, the concentration of various forms of nitrogen in shallow groundwater in the rainy season
was higher than that in the dry season. NO; -N was the main nitrogen form in shallow groundwater; the fraction of TN was 57%-68%, and the fraction of ON was 27%-38% .
The EC, DO, ORP, and T in shallow groundwater were the key factors reflecting or affecting the concentration of various forms of nitrogen in shallow groundwater, whereas soil
factors had a weak impact on the concentration of various forms of nitrogen in shallow groundwater.

Key words: shallow groundwater; nitrogen(N) ; spatiotemporal distribution; driving factor; plateau lake
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Table 2 Variation characteristics of N concentration in shallow groundwater of plateau lakes/mg-L !
TiH Hifl RFEBI(N=52) SIEBI(N=46) HH(N=76) HE(N=99) RZWI(N=52) FHZHME(N=46) BE(N=38) FHAIHI(N=54)
Fo/ME ~ FoRMH 2.36 ~118.54  0.26 ~132.06  1.93~165.25 1.14~134.35 2.60~58.61 0.34~71.54 0.16~35.50 0.21 ~76.32
™ S + ARvfEZE 38.09 £31.18a 16.73 £26.64be  35.18 £33.80a 32.66 £27.33a 19.25 +15.55b 16.89 +19.06bc 8.55 +8.14¢c  6.96 +12.08¢
LR 28.06 7.23 25.12 27.44 14.41 10.31 6.79 2.41
AR 0.82 1.59 0.96 0.84 0.81 1.13 0.95 1.74
f/ME ~ KM 0.69~74.53  0.13~89.33  0.23~103.62 0.13~91.61 0.10~27.69 0.18~22.30  0.04~20.03  0.06 ~32.09
ON MY + ARifERE 14,95 £18.12a 7.77 £16. 73bed 10.36 £15.09abc 12.82 £19.83ab 4.89 +5.40cd  4.16 £4.96d  2.06 £3.10d  2.03 +4.60d
LR 7 2.94 6.09 4.52 3.02 2.18 0.8 0.6
LY 1.21 2.15 1.46 1.55 1.1 1.19 1.95 2.27
Fo/ME ~ FRoRME 0.15~48.75  0.02~42.69  0.11~107.02  0.03~50.77  0.33~44.39  0.01 ~55.82  0.04~20.83  0.02 ~40.90
NO-N Y + ARvfERE 21.20 £15.66a 7.74 £11.56bed  24.09 £22.82a 19.36 +13.84a 13.02 +12.38b 12.31 +15.00bc 6.41 +6.11cd  4.60 £7.72d
? Laligs s 17.72 2.82 16.83 20.8 7.03 7.88 4.01 0.8
AR 0.74 1.49 0.95 0.72 0.95 1.22 0.95 1.67
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NH N T + AR 1.95+3.29a  1.23+2.4lab  0.73£1.37bc  0.47£1.58be  1.34£3.0lab 0.42+1.02bc  0.08 +0.05¢  0.32 +0.78hc
LR0R3 0.25 0.12 0.12 0.09 0.37 0.12 0.07 0.07
AR5 R 1.69 1.96 1.89 3.33 2.24 2.43 0.65 2.39
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