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Simulation of Non—point Source Pollution in Dagu Watershed Jiaodong Peninsula Based on AnnAGNPS
Model
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Abstract Non—point source pollution is characteristized with wide scale, great casualness, and poor predictability. In this study, the An—
nAGNPS Annualized Agricultural Non—Point Source model was calibrated and validated in Dagu watershed of Jiaodong Peninsula with ob—
served runoff and dissolved nitrogen data. The spatio—temperal distribution of dissolved nitrogen load was then estimated using the calibrat—
ed model. Annual average runoff and dissolved nitrogen load from Dagu watershed into Jiaozhou bay were 3.58 x10® m* and 4.27x10° t, re—
spectively, occurring mainly during flood—season from June to September. Both were influenced by meterological factors such as seasonal
precipitation distribution, intensive human activities such as reservoir and dam operation, farmland irrigation and sewage waste discharge.
Spatially, the dissolved nitrogen load was greater in southern than in northern part, which was due to agricultural activities and industrial
and domestic sewage discharges. Fertilization contributed mainly to dissolved nitrogen load in Dagu watershed, followed by sewage waste
discharge from residential areas. Based on scenario simulation, reducing chemical fertilizers and practicing conservation tillage could de—
crease nutrient load from Dagu watershed without lowering crop production.

Keywords AnnAGNPS model; non—point source pollution; scenario analysis; Dagu watershed

2013-12-12
40901028 201301089 KZZD-EW-14
1985— GIS o E-mail xlwang@yic.ac.cn

E-mail djjiang@yic.ac.cn



223
[l-z]o
N o 224 AnnAG-
B NPS
[]75|O N Y Y
AnnAGNPS Annualized Agricultural Non - .
point Source Pollution Model N
. AnnAGNPS
671
Lyndon ®
AnnAGNPS Pipestem
Creek Tomer ¥
1
o Re-
drock Creek 10 Little River N 1.1
[12] [6] 120°03' ~
o 120°25' ., 36°10'~37°12’ 1 AnnAGNPS
3] Tasik 4 4900 km?,
o AnnAGNPS
[1-3 14-17] R i 1981—
18] 2011 12.3 C
644.7 mm 6—9
1l 71.8%, 45.3% .
N N N / 253% . 14.5%
89% 5
5 12]
. 1.2 AnnAGNPS
AnnAGNPS
“ 7 USDA-ARS NRCS
B 1960
[20-21]

=1, GIS



AnnAGNPS 1381
119945'E 120°0'E  120°15E 120°30'E  120°45'E chmeier [26] Renard  Freimund
°® [ ]
o N z R  El,
=1 A 18 2 625.54 MJ mm-hm>2-h™"-a™ 145722 MJ *mm -
« « hm2-h'-a,
1.3.2
= z
2l 1z NASA  NIMA SRTM
- “  DEM SRTM DEM
90 mx90 m
;i i . - ; TOPAGNPS Cell Reach
& * e AnnAGNPS_cell.
dat AnnAGNPS_reach.dat
z z
§ | i 5} N N N
S 2 o
CSA MSCL
; i | ; CSA  MSCL
© © 100 hm*> 2000 m 2312
929 o
z o z 1.3.3
2| 0 10 20km |5
@ . ich 644 “
O . 1:100 .
- oW
.. . . 0 . . \ Cubic
119°45'E 120°0'E 120°15'E 120°30'E 120°45'E 27
1
Figure 1 Location of Dagu watershed SPAW  Soil Plant Atmosphere Water
AnnAGNPS N . 96% .
- 4% 15% .85% ]
SCS-CN 2005 Landsat TM
RUSLE 1:10 2,
CREAMS R . . . . . .
1.3 8 128]
1.3.1 1.3.4
N 7 1998—2011 R
N N N Crop.xls AH-703
[16]
DayClim.inp .
o 2]
R 10 El, Wis— 291

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



2005—2011 o
1998 5 .8 1999
8 2001 8
D,. R?
Nash-Suttcliffe E, o
D,
+20% R? 0.6 Nash—Suttcliffe
0.5
D, +30% R? 0.6 E, 0.581,
2
' 2.1
2.1.1
S == CN 1.
9 = FC
— CN FC
- o
.
[ 3
30 km
2 D,
2 20% R 075  \E, 0.55,
Figure 2 Map of land use in Dagu watershed .
1301 o 3 4
N Dv
. R 20% .R* 0.65 E, 0.6
CN
N -CN
1 CN
AMC Table 1 Soil conservation service curve numbers CN under
N ° various land cover in Dagu wantershed
A ° CN
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Table 2 Evaluation results of simulated annual runoff

from 1998 to 2011
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Table 3 Evaluation results of simulated monthly runoff

from 1998 to 2011
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Table 4 Export loading and contribution rates of dissolved nitrogen
10 . in different land use types
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Table 5 Reduction of non—point source pollution under different scenarios
/
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