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Estimation of nitrogen and phosphorus pollution loads from non-point sources in farmland of Hetao Irrigation District, Inner
Mongolia. WANG Yan, JIAO Yan", YANG Wen-zhu, YAN Ying-chao, WU Hong, LING Ling, SHI Yue-chao (Inner Mongolia Key
Laboratory of Environmental Chemistry, College of Chemistry and Environmental Science, Inner Mongolia Normal University,
Hohhot 010022, China). China Environmental Science, 2023,43(12): 6551~6560

Abstract: To understand the current situation of farmland non-point source pollution in the Hetao irrigation district of Inner
Mongolia, the traditional export coefficient model (ECM) was improved, and the farmland non-point source nitrogen and phosphorus
pollution load was quantified by precipitation impact factor (o) and terrain impact factor () in the area. The farmland non—point
source nitrogen and phosphorus discharged into the river (Wuliangsuhai) was estimated, and the critical source areas of pollution was
identified by the pollution river influx coefficient (y). The total export load of non-point source total nitrogen (TN) and total
phosphorus (TP) from farmland were 3520.998 and 407.125t in the Hetao irrigation district in 2021, accounting for 79.674% and
89.201% of the total pollution load from different land use types, respectively. The spatial distribution of the export loads for TN and
TP of farmland non-point sources was consistent, and the contribution in towns near drainage was the highest. The export loads of
TN and TP pollution were 316.658, 236.725, 199.344t/a and 36.615, 27.371, 23.050t/a in Xinhua, Xin'an and Talhu township,
respectively. The amount of TN and TP discharged into the river were 387.310 and 16.285t/a from non-point sources of farmland.
The towns of Xinhua, Xin'an, Talhu, Longxingchang, Tuanjie and Manhui were key areas for pollution prevention and control in the
Hetao irrigation district. The rationality of the improved export coefficient model with relative errors of —4.743% and 19.037% had
been verified by comparing with measured values.

Key words: Hetao irrigation district; farmland non-point source pollution; improved export coefficient model; TN; TP
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WFFELE AL TN TP ¥5 42 571 A 98 B2 P YIE 5059 A
3.042 110.352kg/hm”>, 5 P ] SWAT #6570 i 1% 4%
FUF IR A s YRS Y AT AU, 25 AR B P R X
DR A LN N =W 1 i SO VR TR (£ R I S
5.6,2.3kg/hm” 1 0.25,0.86kg/hm?* ASHIF 5T 5 HAFF 57 4
RAFF AR AR A TNS TP AJ[ =495 4 387.310
A 16.285t, % KR PRI HEG R EGEM T 5 R 5
Wk 2001~2014 A HAE fLU5TS PN i S
TN. TP A &34 673.18~918.90t Fl 28.27~
38.59t. b U Bl N\ 0] 5 LU ASHIE 5 0 5, T g 2 RN
0 AR 2 G 22 % T 7K T HR AR NI ¥ G 47 far 2
B H R [ R 1R Pt 3850, FLLAIF 9 X g A
L9 2 R YU R B K R B X B = TN TP
AR R M W B P T e RS
LAty b B RS AR A ) AL B A s B
—EMRZE, L B A RIS R B AT —E
AIE BE, A G AEAH CEHE IR S8 T AR 9T
JIT A Hh 1 25 SRR 25 T I HERA .

4 ZHig

4.1 BhHb R A O [R] R R B 2 AR v SR
TN TP ¥5 4 G fuf 5 f5 K1) - R F 28 780, A - B
AN TN 5 G 8047 1 DT R 28 /MK A Bk
>R FH > 7K k> 2 1 ) o> AR TP 35 G 6 1) D
HR 26 R/ IR Ay R > S8 e P > ) > 7K 3>
.

4.2 JEREX 2021 AR HAE SR TN TP 75440
7535 3520.998 1 407.125t, 75 Y A7 g 5ot 5 - 4041
4351k 3.042 F10.352kg/hm?, ¥ YL ot ik i fo i 14 )L
A Z BRI BN BB B2 SRS RN BL, AR R
RUE TN TP fith S &) 21.378%.

4.3 SiG T RN BB AR HAE SR TN TP
HEN 5 R R (1) Gy St VT B DX A T AR TN
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