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Simulation of adsorbed phosphorus load in a mountainous watershed based on an improved SWAT model
LONG Tian—yu, ZHONG Shao-rong, LI Ye—sheng, ZHENG Qi—quan, LIU Min

(Key Laboratory of Eco—Environment of Three Gorges Region, Ministry of Education, Chongqing University , Chongqing 400045, China)
Abstract: In the SWAT model, the simulated sediment yield is the total sediment yield of the basin; thus, it is impossible to obtain the spa-
tial distribution of the sediment yield and the spatial distribution of the adsorbed load associated with sediment yield. For this reason, a run-
off connectivity factor was proposed for a mountainous basin, based on which a temporal and spatial distribution model of improved sedi-
ment yield and total adsorbed phosphorus load was formed and verified. By using the model and the method of small watershed expansion,
the small watershed model and its model parameters in the Three Gorges Reservoir area of the administrative region of the incomplete wa-
tershed were expanded to cover the whole reservoir area in order to realize the simulation of the temporal and spatial distribution of the sedi-
ment yield and the total adsorbed phosphorus load in the Three Gorges Reservoir area and to determine the key source areas of the sedi-
ment yield and total adsorbed phosphorus load. The model constructed in this study can be applied to other mountain basins.

Keywords: hillslope sediment delivery ratio; spatial-temporal distribution; total phosphorus; adsorbed phosphorus load
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Table 1 Data and sources

4% Data 257 Type BRI Data description Hei Source
Hor AR (DEM) A e R B ) KATREEBE 1:50 000 507 w5 FAH 5
d 3R A Gy MCHE Fh SR K AR A KRR R 3k 7 25 1:250 000 = b ) FH & 2
TR Rt T HER Y 43 o K AR R R e 2
AT X A & S SRR XX LA T EX R r K R e R R s 2
S5 K DBF 2001—20164F3% H B i it b G R R S iR 55 1)
I b, 0 DBF 7 H K SOKJFUgE R ARDCSCHR (G4 5 Bk 55 i1t
GARES 2SS ] DBF L NRINZS 3 e P E ST




1316

URIEIN Xl 53955 64

0 50 100 200 km
B2 =igkREX 3t F AE

Figure 2 Land use map of the Three Gorges Reservoir area
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Table 2 Comparison of simulating precision

il #ski FOEW Calibration period K2 Validation period
Watershed Index NS R NS R
SR Ic 0.77 0.81 0.71 0.77
RC 0.87 0.90 0.81 0.83
/NT. Ic 0.84 0.86 0.70 0.88
RC 0.89 0.91 0.76 0.89
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Table 3 HSDR parameter rate setting and accuracy of each zone

IA545 FE Fitting accuracy

ik 2 - -~ S -
Watershed Parameter HIEHINS HIEWIR Bk NS KuEHI R
NS on calibration period R’ on calibration period NS on validation period R’ on validation period
AR RCy=2.8 k=12 0.74 0.77 0.65 0.70
/N RC=2.4 ,krc=1.5 0.89 0.91 0.76 0.89
R RC=2.2, k=15 0.87 0.90 0.81 0.83
GiREAl) RC=2.1,krc=1.6 0.82 0.85 0.79 0.81
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Figure 3 The Three Gorges Reservoir area division
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