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Abstract; This project focuses on the simulation of non-point source pollution (NPSP) of agro-forestry system in Lake Poyang Ba-
sin. Based on field survey and measured data, a forestry-growth model of changing density and mixed forestry have been built to im-
prove the model of single plant-growth and biomass accumulation with averaged forestry density in SWAT model. This project also
establishes necessary matching models such as the model of vegetation coverage fraction ( VCF') , the model of forest component a-
bundance ( FCA), the model of leaf area index (LAI) and extinction coefficient ( EC) to get the relevant parameters of forest
growth model by remote sensing techniques. Meanwhile, according to the Keating equation, a new model of radiant energy utiliza-
tion of intercropping is added to original SWAT to modify its single daily-biomass accumulation model. The estimating methods of
crop multi cropping index (MCI) and intercropping index (ICI) , using remote sensing techniques, are all under investigation in
this project. The temporal-spatial impacts of forest vegetation landscape on NPSP have been simulated, with these newly introduced
variables (VCF, FCA and LAI of vegetation ). The results show that the modified SWAT performs better in the aspect of flow simu-
lation and nutrient loading, compared with the original SWAT. Based on the data from the field of Lake Poyang in the subtropical
monsoon wetland and the red soil background, the effectiveness of the modified SWAT model was discussed. The results show that
the modified SWAT performs better in the aspect of flow simulation and nutrient loading, compared with the original SWAT. The ef-
fectiveness of the simulations was improved by 7.8% , and the simulation of the peak flow rate was also improved to better reflect the
actual situation of surface runoff. In simulating nutrient loading, the effectiveness was improved by 6.4% (total phosphorus) and

6.1% (total nitrogen).
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Fig.3 The LAl and EC of forest domain species vegetation canopy of the study area
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31 MEMNSHEE SEBIEHH
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Tab.1 Calibration parameters and results of the flow

75 SRR PR X HE LR
1 CH_K2.rte FIE wp BRI A ROK J14% 5%/ (mm/h) 4817.5
2 ALPHA_BF.gw FEFA o FHF/d 0.025
3 SOL_AWC.sol AR E 7K B/ (mm/mm) 0.355
4 CH_N2.rte FV A T 0 (E 0.293
5 CN2.mgt SCS 1237 Hh £& %4 96.43
6 OV_N.hru R AR & T n” 0 18.75
7 GWOQMN. gw TR TR 37 & Az 7K R B/ mm 0.050
8 GW_DELAY.gw T /K E R )/ d 355.5
9 ESCO.hru MR R AMER T 0.825
10 DEPIMP_BSN.bsn R E I ) 3R 7K A7 2R3 KR TR/ mm 150.0
11 MSK_CO1.bsn FH 4 1 T Tt P T 0 i 1) 36 0 3R 2.75
12 MSK_CO2.bsn FHF P R AE it o [R] 8 2307 i 9 236 58 2R 4 1.75
13 GW_REVAP.gw T K 7R R R AL 0.145

B 745 TX 13 NSE R U2, N PETTLIE Y, CH_K2 ALPHA_BF il GW_REVAP 3 4~
SR BRI, o L CH_K2 B ™.
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Fig.7 The flow parameters calibration of sensitive degree of the ¢ and P
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Fig.8 The sensitive degree of ¢ and P of relevant parameters of nitrogen and phosphorus
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Tab.2 The calibration results of relevant parameters of nitrogen and phosphorus
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TRIGE 13 1T AKCHE ) 3 A biie Al BuR: Ll € A RTIBTERL]
SHALLST_N. " 675.0 GWSOLP.gw o 625.00
- RRRER Y/ (/L) & ATV I/ (me/L)
BIOMIX. mgt IR G R AL 0.875  BIOMIX.mgt HPRR G R AL 0.775
NPERCO.bsn AIIBEZRE 0.325 PPERCO.bsn B ERE 13.938
CMN.bsn EA WA LEH T 0.0012  RSDCO.bsn W/ VEIaR I o i 2 8L 0.098

SPCON.bsn R[S PRV B BT B MERR B 0.0048  SPCON.bsn TR RV B AU AR A 0.0043
SPEXP.bsn VA A TIRIDBEEHEF AL 1338 SPEXP.bsn OB R AU R R RS 1 1.388

ERORGN.hru AHLAEER 3.375 ERORGP.hru AR EER 3.875
N_UPDIS.tte F SR 32.50 PHOSKD.bsn TR N 167.5
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P_UPDIS.1te I e B % 32.50
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Fig.9 Comparison of the original model simulation and measured flow and the average rainfall of basin
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Tab.3 The effectiveness analysis of the original model of the flow simulation

BRATR WM/ (mP/s)  BKRAE/(md/s)  f/AME/(mP/s)  FRE2E/(md/s)  BFE/d  R*(e=0.01) NS

SN 25.633 161.00 12.30 19.948 365 0.753 0.686
AU 28.005 120.63 12.88 17.133 365

BERIAERLAY TP H TN B SRR GO 7 T, )R -5 28 (A R A AR — 2 (181 10) . 3 4 25 1 R R
AREAULEL IR 5 THT ) AT 00T, DS 37 3 O 101 32 L RABL R /M BLOR T, BB B A L S5 00 110 55
G340, N RO BRI NS (KT LR I 22 T ik AL, EL TN A BTIRCR L TP (BT 22

R 4 SRR BLDUIE IR 8877 T A 2k A

Tab.4 The effectiveness analysis of the original model of the nutrient simulation

A FEE (py/'L) B/ (pgy/l) B/ME (pg/L)  BRUEZ/(pg/L)  HEAKRL  R*(a=0.01) NS

TP Szl 0.038 0.145 0.001 0.040 54 0.79 0.68
TP FEPUHE 0.042 0.165 0.001 0.044 54
TN S 0.416 0.665 0.124 0. 161 54 0.62 0.65
TN 4 0.444 0.803 0.047 0. 192 54

42 ETEYERENEIERE SWAT HEKEIESERES
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U5 AR BT RIIE AR — S (P 11)  ES PO IAT 7, 70 0 0 V(RS 4L 1T , 168 TE AR AT BRI e o, U W A8 IE A8
T BEAS B b S W B R AR T T B S P L.
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Tab.5 The effectiveness analysis of the modified model of the nutrient loading simulation

iy SHAFE P (n/s) BRAE/ (m®/s) I/ME/ (m/s) FRifERE/ (m/s)  R*(a=0.01) NS

JE R S 25.633 161.00 12.30 19.948 0.753 0.686
A 28.005 120.63 12.88 17.133

B IEAAY S 25.633 161.00 12.30 19.948 0.863 0.740
[EDEIE 26.802 151.42 12.52 16.500

FEEFRER TS T A 9 A /K BURAE R 6 (43I 2011 42 H 1T H 4 A2 H .5 H 8 H.TH
11 H.9 H 10 HA 11 H 21 H) 30 TP A1 TN YR 500 TP A1 TN o3z UL 12 FE 13, 8 IEA R AR
FUEFRER T T A8 0T AT DA 1 A8 IE RS R AR A5 40L TP IS8R A T 140 TN, R 5 NS 28003 31k
0.82.0.78 Fi10.71.0.69( % 6). Xt LLJFAAHRY & TEATRIAEALAL TP A1 TN J5IEI (¥ R* A1 NS Z 40, 43513 1
3.8% \4.4% 1 6.4% 6.1%.
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Fig.11 Comparison of the modified model simulation and measured flow and the average rainfall of basins
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Tab.6 The effectiveness analysis of the modified model of the nutrient loading

By SEHME/ (mP/s) KA/ (m3/s)  /ME/ (m/s)  FREZE/(md/s)  BEARER  R*(a=0.01) NS

TP SEI{E 0.038 0.145 0.001 0.040 54 0.82 0.71
TP BEME 0.044 0.152 0.001 0.043 54
TN Sl 0.416 0.665 0.124 0.161 54 0.66 0.69
TN A4 (E 0.444 0.803 0.047 0.162 54
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