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Abstract

Using the fuzzy mathematical programming model and calculation method, combined with the
actual data of the main towns planting medicinal materials in Longxi County, Dingxi City, Gansu
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Province, the county planting domain was studied: How to optimally adjust the planting structure
of Chinese medicinal materials, allocate land resources, realize the reasonable allocation of plant-
ing resources, develop a flexible planting plan, improve the planting benefits of Chinese medicinal
materials, find out the satisfactory feasible solution, and finally use GIS data analysis and visuali-
zation technology to visually demonstrate the expected benefit comparison results of rigid pro-
gramming and fuzzy flexible programming. The analysis of the results of fuzzy optimization is very
enlightening.
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Table 1. Planting data of main medicinal materials

= 1. EEAMMERE

2 A T T AR BR 4T () BIFPAE A (D) SR (/) SRS R (A TR
W 85000 4060.00 8273 827.30
B 77500 3660.00 3914.75 782.98
WE 50000 3760.00 3654.84 609.14
E 25000 2460.00 7359.6 245.32
HATE 22500 3900.00 7132.5 237.75

Table 2. Data of main villages and towns where medicinal materials are planted (WGS84 coordinate system)

2. BMTENEE 2 EIE(WGSs4 IRRL)

X 23 5113 WM (E)  WAERMERARCEIT) 1B 5% TT)
WEME 10457660707  35.18115150 100000 41000 2050
DM 104.38475192  35.02732362 30000 12000 600
BB 104.47150900  35.05157541 78000 27500 1375
FHEL 104.80554747  35.31519773 28000 6900 345
EFHL 10445929643 34.96137413 52000 19560 978
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max Z =8273( X, + X, + X, + X, + Xy, ) +3914.75( X, + X, + Xy + X, + Xs,)
+3654.84( X 5 + Xy + Xy + Xy + X3 ) +7359.6( X, + Xy + Xy + X,y + X,)
+7132.5( X 5+ X5 + Xys + X5 + Xs5)

FA LR IRZ R
X+ X, + X5 + X, + X5 <100000
X+ X, + X, + X, +X,,<30000
Xy + X5 + Xy + X, + X, <78000
Xy +Xp+ X, +X,, +X,5 <28000
X+ X, + X+ X, + X, 52000
PR A 207K

4060.X,, +3660X,, +3760.X,, +2460X,, +3900X,, < 410000000
4060.X,, +3660X,, +3760X,, +2460X,, +3900.X,; <12000000
4060.X,, +3660.X,, +3760.X,, +2460.X,, +3900.X; < 275000000
4060.X,, +3660.X,, +3760X , +2460.X,, +3900.X,; < 69000000
4060.X, +3660X., +3760.X, +2460.X, +3900.X, <195600000
Tl 24 SR 254 A THI AR 2 3K

X, + X, + X, + X, + X, £85000

X, + Xy, + X, + X, + X, <77500

X3+ Xy + Xy + X,y + X 50000

Xy + Xy + X5y + X, + X5, £25000

Xis+ X, + Xoo + X, + X 22500

3.3. EMARRERBSR
10, MEELEMR maxZ=CX, AX<b, X>0MEKMHE 2, NH LINGO FfEitH 4 Fin
%3, Z,=1523313000 -
20, BEEEMMR maxZ=CX ., AX <b+d, X>0WEKIME Z) + dyy HABLRFMAAL,
MR RRA LI AN
4060.X,, +3660X,, +3760.X,, +2460.X,, +3900.X,; <410000000 + 20500000
4060.X,, +3660.X,, +3760X,, +2460.X,, +3900.X,; <12000000 + 6000000
4060.X;, +3660.X,, +3760.X,, +2460.X,, +3900.X,; < 275000000 + 13750000
4060.X,, +3660X,, +3760.X,, +2460X,, +3900.X,, < 69000000 + 3450000
4060.X,, +3660.X,, +3760.X, +2460.X,, +3900.X,; <195600000 + 9780000
HHEERWME 3, Z,+d,=1533811000, d, =10498000 .
9300, RREANERE], AR max A, & 2B BTRA RN 5 2R 250 B A LT R A,
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TR FICAS T R B 20 R

(4060.X,, +3660.X,, +3760.X,, +2460.X,, +3900X, ) +205000004 < 410000000 + 20500000
(4060.X,, +3660.X,, +3760.X,, +2460X,, +3900.X, ) + 60000004 < 12000000 + 6000000

(4060.X,, +3660.X,, +3760.X,, +2460.X,, +3900.X,, ) +137500004 < 275000000 + 13750000
(4060.X,, +3660.X,, +3760.X,, +2460.X,, +3900.X,; ) +34500004 < 69000000 + 3450000
(4060.X, +3660.X, +3760.X,, +2460.X,, +3900.X,; ) +9780000 < 195600000 + 9780000

FI b bR 000 2 L 20K
8273( X, + Xy + X3y + Xy, + X5, ) +3914.75( X, + Xy + Xy + Xy, + X))

+3654.84( X 5 + Xy + Xyy + Xy + Xgy ) +7359.6( X, + X,y + X3y + X, + Xs,)
+T7132.5( X, + Xog + Xy + X5 + X5 ) — 104980004 > 1523313000

WEELAR0<A<1,
BT LA R 2=0.71, & S BEMAE AW 3, 77 E Z =1678710000 JC»
Table 3. Results of fuzzy optimization calculation before and after the subsidy for the planting of medicinal materials in

various villages and towns (Unit: mu)

3. B EAMMENERTE MR O ESR(BA: B

ikt W I HE LEHH AL TR R (OT)
il 85000 0 0 0 15000 810192500
e 5 78892 0 0 0 21108 803225950
F 85000 0 13268 0 1732 764052506
i} 0 0 3191 0 0 11664382
P Ja 0 0 0 7317 0 53850730
F 0 0 0 5583 0 41090008
B 0 75137 0 0 0 294141044
R Ja 6108 63625 8267 0 0 329823553
F 0 67521 4669 5810 0 324150692
B 0 2363 182 24254 0 188417073
. 0 13875 0 8808 0 119139976
S Ja 7 913997
F 0 9979 0 13607 0 139208641
I 0 0 43754 746 7500 218898465
e 0 0 41733 8875 1392 227771159
T &
F 0 0 31232 0 20768 262274088

N ArcGIS HiF {5 B R G0 il MALEAR[13] [14], XF3E 3 B Excel X442 & ArcGIS A ] )
shp s SCE, AT B R 7~ H BIE 7 PR 24 A 1 2 2 S BRI i D1 R K1) AR 3% e R el A & 2 B
WmrE I
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Figure 1. Comparison of expected benefits between rigid planning and fuzzy flexible planning of main villages and towns
for planting medicinal materials in Longxi County
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