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Non-Point Source Pollution Simulation of Ammonia Nitrogen and Spatial-
Temporal Characteristics Analysis in Shaying River Catchment ( Henan Section)
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Abstract: The Huai River Basin is one of critical regions for water pollution control in China, and the Shaying River is one of the most
polluted tributaries in the Huai River Basin. In this study, the Shaying River catchment ( Henan Section) was taken as the study area to
investigate spatial and temporal distributions of non-point source pollutants and their contributions to water pollution. The integrated water
system model (HEQM) was used to simulate monthly runoff and ammonia nitrogen ( NH;-N) concentrations at some key sections from
2012 to 2015. The NH;-N pollution sources, their contributions and temporal (interannual and annual) variation characteristics were
analyzed. The results showed that; (1) The simulation performance of both runoff and NH;-N concentration was satisfactory, and the
HEQM model had good applicability in the Shaying River catchment ( Henan Section). (2) During the pollution period and the whole
period, the non-point source NH;-N load accounted for 29. 32% and 37. 40% of the total load, respectively. The percentages of non-point
source were much greater during the pollution period in the Sha River (91.49%) and the upper Ying River (90.45%). (3) The
contributions of non-point source NH;-N load to water pollution were greater during the high-flow ( June-September) and mean-flow
(March-May and October-November) periods than that during the low-flow period ( December-February), and the percentages were
48.83% and 51.92%. For the interannual variation, the non-point source NH;-N load per square kilometer decreased obviously, and the
spatial distribution was basically similar every year. Therefore, the non-point source pollution in the Shaying River catchment ( Henan
Section ) could not be ignored for the water pollution control in the Huai River Basin, and the high-flow and mean-flow periods are critical
for pollution control of the non-point NH,"-N source.
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Fig.1 Location of Shaying River catchment

(Henan Section)
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Table 2 Selected sensitivity hydrological parameters of HEQM
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Table 3 Selected sensitivity parameters for NH,-N simulation in HEQM

E it Yy H R S CR DA I/IMAE S IN]
res_set(isub,3) TR R BT R m/a 0 100
rk1 (isub) 20 CHHI/KH COD HEfLHR d! 0.02 3.4
res_bcl (isub) 20 °C s 7K J2E rh U SR S A T 2 1 R d-! 0.1 1
rk3 (isub) 20 CHHAZKH COD MR d! -0.36 0.36
res_rk1(isub) 20 CHKEH COD FE bR d’! 0.02 3.4
bel (isub) 20 C HHATZK A SR A R R I % d-! 0.1 1
res_set (isub,2) JK P H ST AR R R 1A DR 3 m/a 0 269
res_be3 (isub) 20 CHF 7K FE A HLA AL R A R d-! 0.2 0.4
be3 (isub) 20 °C HHK A HLE AL D A R d! 0.2 0.4
153 (isub) 20 °C BT 7K s R A TR 3 R mg/(m?-d) -50 50
res_scu(isub,3) K AT AR IR U8 Hh 2 U TR TR R A m/a 0 69
rs4 (isub) 20 C IR A HLA Y TTREE H d! 0. 001 0.1
be2(isub) 20 °C HJRT 7K H S R 2R S A S T R 2R i d-! 0.2 2
res_scu(isub,2) IKEEFRIK IR COD M- IF R %L m/a 0 269
DRF B X LTS3 il i B AE DG S B — 0.01 1
EFFRB TP R 1Y) 43k R d! 0. 01 1
SRB A= W P B R Y L — 0.01 1
m_no3 TS AL W S AR A T — 0 1
hrb T PR A BRI 1) 43 i i % d! 0.01 1
krb Bl 2 00 P I A BB B 43 d! 0.01 1
krevl T 43 A BB 14 43 fif 7 d! 0.01 1

N

(0, -0)x(S,-9)]

i=1

R=—"= (2)
J_ (0, =0)" x ¥, (8, -5
Z(Oi_st>2
NS=1-"T— (3)
Z(Oi_o)z

s, OIS A B hy Sl A S R B X0, Q, 0 S,
Ay SRER § AT RBLELE , N S S 5 A K B
1T NS X (B S % 15 DA B B B A /N o
B PRIZ TS T NS A R A A 45
Fr. 2% ZHANG %2 F1 Ritter 2527 (U IFSY , B4 Ao
PURCRITAG 43 R AR 4 BT TR R & 4 45
H(WFE4).

®4 mEEENAREMERIREELITGEE R AE

Table 4 Recommended performance ratings for monthly runoff and NH,-N concentration simulation for watershed models
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Fig.3 Simulations and observations of NH;-N concentration at different stations
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Table 6 Annual average NH;-N loads and its percentages of total pollutant loads during the polluted,

unpolluted and the whole periods from 2012 to 2015 in different tributaries
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Fig.4 Internal NH,-N load percentages of total load during the high-flow, mean-flow and low-flow periods at

the subbasin scale by considering normal, ammonia pollution and no pollution conditions
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