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Evaluation of AnnAGNPS Mode for Simulation Water and Sediment Yield in the
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Abstract: Soil ewsion has caused a series of environmental and ecological issues, such as land resource degradation and water pollution. It is
an effective appmwach for quantiative evaluation and contmwl of soil ewsion by using processes based mathematic models. In this study, the Cell
discretization units was extracted and a large nunber of basic geographical data including Digital Elevation Model ( DEM) , land use, soil as
well as crop management practices, were collected and parameterized. The distributed compuier modeling for water yield, sediment yield for
the years 1991 to 2005 were carried out in the study area of Lianshui Basin, Xingguo County, Jiangxi province by using the basin scale
AnnAGNPS model developed by USDA. The average simulation emor and deteministic coefficient ( R*) were 11. 8% and 0. 94 for annual
suface flow and 19. 71% and 0. 77 for annual sediment yield, respectively. The simulation result indicates that the model has an acceptable
performance in prediction of surface flow and sediment loading in Lianshui basin. However, the predicted subswface flow & much less than
observed value, and the reason and the applicabiliy for subsurface flow module in Lianshui basin will be further checked up in the future
study. The spatial distribution of the sediment yield in the study area was analyzed using the simulation results. The average soil erosion amount
is 1150. 29 t* (km**a) ~ ', which imply that Lianshui basin belongs to slight erasion. The areas nearby residential area and along the roads
were the main sources of soil ewsion and the soil loss is closely related to human activities.
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Fig.1 Digital Elevation Model (DEM), strean network and the

monitoring stations in the Lianshui River watershed in

Xingguo County, Jiangxi Province
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Table 3 Comparison of annual Surface flow between measured and simulated
/ mm Jmdes! Jmes™! | % R?
1991 1308. 1 6.27 572 8.77 0.99
1992 1104. 7 13.24 13. 21 0.26
1993 1860. 2 5.33 5.0 6. 14
19% 2102. 2 12.15 11. 05 9.01
1995 1940. 5 10. 35 10. 11 2.36
19% 1432. 4 7.85 8. 48 - 7.94 0.94
1997 2474. 2 13.57 14. % -10.23
1998 1928. 8 12.28 12. 10 1. 45
199 149. 4 9.07 9. 8 - 8.89
2000 1356. 7 5.98 . 64 5.67
2001 1718. 3 10. 81 9. 66 10.58
2002 2253. 6 16.47 17. 67 - 7.31
2003 938. 3 4.49 . 23 28.01
2004 1517. 3 5.02 6. 47 -28.9
2005 156l1. 7 12.33 11. 23 8.87
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Table 4 Comparison of amnual sediment yield between measured and simulated

/ mm /ot /ot | % R?
1991 1308 1 1568 11.76 24 99 0.76
1992 2102 2 4116 27.31 33 64
1993 1104 7 1.7 8.52 2718
1994 1860 2 28 32 21.61 23 69
1995 1940 5 25 9% 27.98 - 778
1996 1432 4 17 54 2.92 - 30 67 0.77
1997 2474 2 28 27 28.37 035
1998 1928 8 4731 35.81 24 31
1999 1499 4 24 39 25.16 -316
2000 1356 7 83 10. 28 - 2361
2001 1718 3 20 67 2.56 -913
2002 2253 6 41 34 57.29 - 3858
2003 938 3 763 7.04 775
2004 1517.3 11 68 16. 81 - 4393
2005 1561 7 25 2 2.16 - 1563
70 25
—o— WP - BEUE
60 - 1 1 [ ] 1
_soF T RE RIUE Il 4 i
R : AN w0l
by ol ' 7a\ i R2=077
30k ! ! ! 4 . =0.
ol . /N7 &
o , W 5|
oL % ! ! =
! ! ! i .
ol 1 T N I I I - I (3
1990 1992 1994 1996 1998 2000 2002 2004 2006 2 10 se ® »
F4 [ N »
iy S .
*
] R ORI
Pe
5L ¢ .
Fig. 6 Comparison of annual sediment yield between * * :
¢ .
measured and simulated * . .,
0 1 1 1 1
0 5 10 15 20 25
) A=y B RE/ Tt
7

, AnnAGNPS

Fig. 7 Comparison of monthly sediment loading

between measured and simulated

15 a

AnnAGNPS



56

31
15| . (< 500)
(500~ 2500) 46. 88%
2| o 47.96%, 5.15% .
44 LY , 20 R
R
= 9
= 2
® * 5 { »
=
n 6 .. L Table 5 Standard of soil erosion classification authorized
f_: e o by the Department of water resource, China
. 20y~ 1
km“*a)
3 ‘ .. L] /e (
. [ < 500
‘e % o b 500~ 2 500
0
0 3 6 9 12 15 2500~ 5000
H =y s/ 7t 5000~ 8000
8000~ 15000
8 > 15 000

Fig. 8 Comparison of daily sediment loading between

measured and simulated

2

. 1991~ 2005
66.6 t/a; 47.6  t/a,
71.5%;
23.5  {/a, 4.1
t/a s 0.495.
(
M(SL 196-96) ", (tiny)
(slight) ( middle) ( intense)
( extreme) (violent) 6 ( 5.
. 9 cell
9
( )

?

1,150,29 to(km’*a) "

> =

P il b bk R

o JEBR CORUERM W PREE  bER N2 bl
AV

OO0 pfefhh O ERPCRROL ORI

9
Fig.9 Spatial distrbuted mtensiy map for soil

erosion of Lianshui River watershed

(1) AnnAGNPS
11. 8%, R 0.9,
R° 0.9
19.71% , R> 0.7,

2

R 0.77, AnnAGNPS



1 :AnnAGNPS 57
American Water Resource Association, 2003, 39(2): 457-466.
[ 6] Baginska B, MilneHome W, Comish P S. Modelling nutrient
’ transport in Currency Creek, NSW with AnnAGNPS and PEST'[J].
Environmental Modelling and Software, 2003, 18(89): 80} 808.
[7] ) . . . AnnAGNPS
(2) R [J]. , 2005, 25(8) : 11351142
, [ 8] s s .. AmAGNPS
[J]. ,2003,19(6): 28k
)

6.6 a; 476 a, = | -

[ 9] BoschD D, Thewer F D, Bingner, R L, et al. Evaluation of the
71.5%; AnnAGNPS Water Qualiy Model[ R]. ASAE Paper No. 982195,
23.5  t/a, 1998.

0.495. [10]  Young R A, Ongad C A, Bosch D D, & al. AGNPS: A nonpoin-

(3) source pollution model for evaluating agricultural watersheds[ J]. Soil
1150. 29 t‘(kmz‘ a) _ 1’ AITd Water (h.nsewatl(.)n, 1989, 44(2): 168—l173.
[ 11]  Soil Conservation Service. Urthan Hydrology for small watershed[R] .
’ USDA Technical Release No. 55, 198

P ¢ [12] Renad K G, Foster G R, Weesies G A, e al. RUSLE-A guide to
? , conservation plaming wih the revised universal sol loss equation

[R]. USDA Agricultural Handbook No. 703, 1997.
[13] Thewer F D, Clarke CD. Wash bad component for sediment yield
’ modeling[ A]. In: Proceedings of the fifth federal interagency

’ sedimentaton conference[ C]. 191. E8.

[ 14] Bagmold R A. An approach to the sediment transport problem from
general physics[ R]. Nev Yoik: U. S Geolbgical Survey, Prof,

[ 1] Schmidt J, Werner M, Michael A. Application of the EROSION 3D 1966. L37.
model to the CATSOP watershed, The Netherhnds[ J]. Catena, [15] R s .. GIS
1999, 37 449-45%. [J. , 2004, 41(2): 183-19%.

[ 2] Mogan R P C, Quinton J N, Smih R E, @ al. The Furopean Soil [ 16] [D].

Erosion Model ( EUROSEM): a dynamic approach for predicting , 2001.
sediment transport from fields and small catchments[ J]. Eath [17] R . [1.
Surface Processes and Landforms, 1998, 23: 527544 , 2003, 25 1): 3541.

[ 3] Yong PY, BingnerR L. Evaluation of AmmAGNPS on Missippi Delta [18] Kliment Z, Kadlec J. Evaluation of suspended bad changes using
Msea Watersheds[J]. Transactions of the ASAE, 2001, 44(5): AnnAGNPS and SWAT sem+empirical erosion models| J]. Catena,
1183-1190. 2008, 73: 286-299.

[4] Yong P Y, Dabney S M, Binger R L. Cost effectiveness of [19] Amold JG, Allen P M. Autanated methods for estimating baseflov
agricultural BMPs for sediment reduction in the Misissippi Deta[ J] . and ground water recharge from streanflow records| J]. Joumal of the
Jounal of Soil and Water Conservation, 2002, 57(5): 259-267. American Water Resources Association 1999, 35(2): 41-424.

[ 5] YongPY, Ronald L B, Rebich R A. Evaluation of AnnAGNPS [ 20] 91, 196-96

nitrogen loading in an agricultuwral watershed [ J]. Jowrnal of the

[S]. , 1997.



