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An Inexact System Programming for Agricultural Land Utilization Based on Control of Non- point Source
Pollution in Wuchuan Catchment

LIU Jian-chang, ZHANG Luo-ping, HONG Hua-sheng, CHEN Neng-wang

(State Key Laboratory of Marine Environmental Science, Environment Science Research Center of Xiamen University,

Xiamen 361005, China)

Abstract: An interval numbers optimization model and AGNPS model (Agricultural Non- point Source Model 5.0) were adopted to study the
relationship between land use and agricultural nutrient pollution control with the minial cost in Wuchuan Catchment of upstream Xixi River
in Jiulong River Watershed, Fujian Province. Both land utilization pattern of agricultural processes and land use pattern of pollution control
practices implemented were analyzed systematically. Results indicated that the current land utilization patterns of the catchment needed to be
improved, and that the situation of farming habits and management practices should be ameliorated too. The total profit on the basis of the
current land use patterns was less than the optimal lower value of system interval. The field scale occupied by pollution control practices with
poor environmental effectiveness was too much, such as sloping grassland, banana field, orchard, vegetable and residence. The village should
promote the land use with pollution control practices. The area of conservation tillage and multi- pond system are encouraged to increase for
their high environmental and economical effectiveness. To achieve a reasonable and applicable program, the decision maker can integrate the
solutions of the model with his or her experience and other updated information jointly.
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Table 1 Model parameters for each land utilizing as usual (1)
LI ER: J-3elor ) BERAEE
I of VAN E St RMES /)i ehmat fthm™a Jkghm™*a*
ERR+) FRR(-) FRE) TRRE) ERR®E) TR
it Land 1 0.80 0.50 373 295 16.20 5.31
T, R Land 2 0.30 0.20 20.16 7.13 21.38 20.52
£ Land 3 8.25 1.50 5.04 457 15.94 1291
REEERE 5 H) Land 4 8.25 6.00 5.04 4.57 22.74 17.09
HHE Land 5 11.25 5.25 8.09 5.13 69.58 56.84
I Land 6 15.00 7.20 8.09 5.13 77.71 52.26
e Land 7 6.00 3.75 7.04 457 36.58 25.00
KEEm Land 8 1.80 0.85 7.04 457 39.40 31.70
faiE Land 9 18.00 11.25 7.04 457 9.51 0.00
M Land 10 225 0.75 704 4.57 82.07 75.13
FEHRAR — — — 4841.38 3 873.11 26 407.70 21126.16
2 AL MAMARKERSH Q)
Table 2 Model parameters for each land utilizing as usual (2)
GIE:S KR 2 BB RS A P B RS
R WA EA b /kgebm”a” /kg *ho”+a” Jkg e hm”+ 2’
ER® TR ERR (+) TR LR TR
Land 1 285.90 7.80 3.76 0.70 033 0.05 0.01
Land 2 54.37 13.08 11.39 3.01 234 0.26 0.02
Land 3 66.28 12.19 7.74 278 1.51 1.56 0.26
Land 4 213.06 17.17 14.56 1.67 1.36 0.62 0.54
Land 5 184.68 54.27 47.10 3.77 3.51 2.23 1.98
Land 6 14.83 53.64 49,26 342 3.03 2.39 207
Land 7 53.53 30.65 22.93 1.93 1.20 0.71 043
Land 8 16.97 31.50 23.64 4.50 030 0.35 0.06
Land 9 2361 7.33 0.00 0.28 0.00 0.11 0.00
Land 10 4325 70.12 63.20 8.60 492 3.93 2.68
— 956.45 22365.75 19 010.89 717.49 631.39 87.23 68.04
(6)~(11), 0 hm?,
285.90 hm?, 1689.39 cat ,
100 hm?, 62.79 hm?, 407.78 hnv, ,
100.00 hm?, 0 hm?, ( ) > > > >
4 105.71 cat > > > > >

768.38 hn, 30.04 hm?, 100.00 hnr, i ( ) > > >
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Table 3 Sensitivity analysis outcome of parameters
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Table 4 Model parameters for land using with each management practice (1)

- AFEERAJIT AR SRR R R % AN TR W SR SR H R R %
TRE LR® LR FRE) LR FRE
! 3.198 3.838 4.26 3.62 3.98 338
B2 11.651 17.925 — — 1434 12.19
i3 17.529 104.967 — — — —
4 13.384 40.152 — — 10.64 9.04
S 89.535 268.875 17.66 1501 2191 18.62
6 12.906 32.265 — — — —
7 1.936 7.744 9.01 8.11 6.08 6.47

I AR N SRR IR — 0 HIREEEN o,

R5 LEEAERO TR ARERBBHQ)

Table 5 Model parameters for land using with each management practice (2)

i AR RS TS R % AR RSB R % R R AT R R R %
HRRE) TER() L) TRRC) ER+) TRRE)
R 1 — — — — _ _
2 14.98 1273 14.98 12.73 1495 1271
B3 2545 2201 — — 100 70
B4 —_ — — _ _ .
B S 33.75 28.69 — — — _
6 495 4.46 — — 7.12 6.41
7 — — 6.73 6.06 — —
Y HIREERR R BIREREN 0,
91.52
7> 2> )
5> 3> 6> 4, )
2 6 )
30%,
13 _ ( ”
, 2000 , 20915 ,
, 1689.39

4105.71
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