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Estimating nonpoint pollution loading from the Danshui catchment based on
HSPF and regression model
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Abstract: In this study the streamflow simulated by HSPF ( Hydrological Simulation Program — Fortran) and a regression model were used to estimate
nonpoint source loading of the Danshui catchment in Dongjiang watershed Guangdong Province. Results showed that the regression model made a
reasonable reproduction of the temporal variation of pollutant fluxes during 2010. Statistical results indicated the significant contribution of pollutant fluxes
during wet season to annual fluxes. The fluxes of SS COD, NO; -N and TP contributed 86.81% 77.56% 69.83% and 73.08% to their annual
fluxes respectively. Regression model in this study only established the linkage between streamflow and pollutant fluxes. Other factors such as
anthropogenic activities were not included. Thus the weak correlation between NH,” N TN computed fluxes and observed value may be due to the close
relationship between these nutrients and point source discharge from anthropogenic activities.
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Fig. 1 Map of the Danshui catchment
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Table 1  Calibration results of parameters for hydraulic simulation in HSPF
C
LZSN ( inches) 2.0~15.0 4.0~6.5
UZSN ( inches) 0.05 ~2.00 1.128
INTFW 1.0~10.0 4.0~7.5
INFILT (inches*h ") 0.001 ~0.500 0.2
DEEPFR * 0.0~0.50 0.1
KVARY (iinches ~") 0.0~5.0 0.0
IRC (d7h 0.30~0.85 0.5
PLS NSUR * 0.05~0.50 0.2~0.4
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Fig.4 Observed and simulated hourly streamflow in the Danshui catchment 2010 and 2011
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2011 1 5 HSPF
1 . 4. SS NH;N TP
HSPF 2011 1 36.95 33.25
5 N .
SS
5 SS
SS
. COD,, NO; N
CoD,,
NO,; N COD,
3.2 NO; N
2010 . COD,
2. SS  COD..NO; N.TN, .
NH, N TP NO; N
SS.COD..NO; N 1IN NO; N ‘NH; N TP
497.9.14.139.98 25.9
4 . NH; N TP :
-NH/-N" NH;N TN  74.8% NH,” N
TP SS.COD.,NO; N TN 58% NO; N
™ .NH;/ N TP TN
2 2010
Table 2 Water quality statistical information of Danshui catchment in 2010 mgeL ™!
sS COD, NH; N NO; N ™ TP
9.000 13.000 10.752 0.175 12.717 0.426
52.000 38.700 23.097 4.423 35.809 1.916
21.412 22.217 15.731 1.106 21.022 0.976
10.779 4.253 2.486 0.925 5.471 0.287
1.000 5.000 0.500 0.053 2.489 0.056
497.000 45.700 18.476 7.419 64.478 1.862
30. 568 15.967 6.372 1.695 10.982 0.467
63.177 5.293 3.615 1.189 5.810 0.233
4 9 13 1012
3.3 3.
( Chang et al. 2008 Kawara
et al. 1996) }
Table 3 Regression result of the pollutant flux model in the Danshui
A catchment
a b R? n
(1) : ss 0.0021 1. 6469 0.79 498
Wi _, (Q)b (1) CoD, 0.0051 1.1981 0.94 389
A A NH, N 0.0164 0.8083 0.57 508
W, (kg*h™') A NO; N 0.0033 0.8847 0.78 503
(km?) 0, (m*h™") a b ™ 0.0006 1.4445 0.72 498
P 0.0005 1.0143 0.77 498

p <0.001.
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Fig. 5 Scatter plot between simulated and observed pollutant fluxes
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4 2010

Table 4  Estimated monthly pollutant fluxes in the Danshui catchment

/(e 7h

SS COD, NH,; N NO;-N TN TP
1 2038.10 694.39 409.36 114.80 239.76 30. 56
2 2005. 54 641.50 369.29 103. 86 227.99 27.84
3 1507. 60 557.55 353.00 97.62 184.03 25.38
4 2488.29 752.27 415.98 117.83 275.51 31.99
5 5504.53 1329.46 610. 14 179.11 550.25 51.72
6 34587.64 4475. 66 1262.06 405.40 2594.07 137.26
7 28679.59 3974.30 1207.23 382.34 2208.24 126.26
8 9891.83 2150.77 868. 86 262.17 948. 46 79.10
9 52544.03 6171.24 1595.07 521.60 3770. 63 181.84
10 9839.58 1974.87 793.29 238.78 899.39 72.01
11 3003. 06 917.17 489.76 140. 06 336.52 38.54
12 1927.23 670. 82 401.12 112.20 229.09 29.74
154017.00 24309.99 8775.17 2675.77 12463.96 832.25
86.81% 77.56% 67.91% 69.83% 83.02% 73.08%
4—9 4—9
60% . R> =0.55)
SS TN NH, N (R*=0.57)
86.81% 83.02%;COD, TP COD.  Chang
SS TN 77. 56% (R 0.8)
73.08% ; NH, N NO, N Chang
67.91% 69.83%. : Chang
4 ( Discussion)
(1015.32 km®)
(1)
2004; 2008; Goolsby et al. 2000;
Sherstha et al. 2008) . (1)
N (n =389 ~508)
( 4
Chang  (2008)
( 13.7 km?) N

80%
Chang ( NH; N NH; N TN
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