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Fig. 2 Index system for evaluation of farmland productiviy
1 -
TaHe 1 Conceptual evaluation fadors Dependence degree of landforms
Landform Dependence degree Landform Dependence degree
® 0.7 ® 0.8
@ 1.0 © 0.8
0.9 (C 0.2
@ 0.7 2 0.2
© 0.4 ® 0.1
©® 0.4 ® 0.6
@ 0.6

(DFlood bed; @First terrace; GSecond terrace; @High terrace; GMuan farmland; ©Pluvial up fan; @Pluvial mid fan; @Pluvial down fan; @Clinoplain;
Liung farmland; @Wao farmland; @ﬂ)e of slope; @:leuch

2

Table2 Dependence function of numerical evaluation factor

Type Fador Dependence function

® e y=1/[1+ 6. 492x 107 3% (x- 3.0)2]
@ Y em) y=1/[1+ L 118X 10™*x (x— 160.0)%]
@ Q em) y=1/[1+ 4 067x 10" 3x (x— 33 8)%/
@ g em™ 3 y=1/[1+ 3. 90x (x— 1.08)%]

® Hgke 1) y=1/[1+ 2. 912x 10-3% (x— 28 4)?]
® pH y=1/[1+0.5156% 107 3% (x— 7.0)%]
® F mg kg 1) y=1/[1+ 3. 35% 10" 3x (x— 28 8)%/
® O mg kg 1) y=1/[1+5.389%x 105 x (x— 228.7)%]

(OLower limit; @Upper limit; @Grade of hndform; @T hickness of soil layer; GThickness of plough layer; ®Bulk density of soil; (DOrganic matter;
(® Available phosphate; ©@Readily available kalium
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) A7~ An
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) Cs G
(0.3592,0.1198,0.0899,0.071 9, 0. 359 2),
A7 ( ) As( ) Ao( A1~ As Ci Aa~ As C2
) Ao( ) Au(pH ) , A7~ Ap~ Az Cs A~ Ass Cs
An G3( ) , 4
3

Table3 Srudwe judgement matrix

A7 AS A9 A 10 A11

A, 1. 000 0 6.000 0 30000 1. 000 0 5.000 0
Ag Q166 7 1.000 0 Q0 5000 1. 000 0 0.803 3
Ag 03333 2.0000 1. 000 0 0.3333 1. 666 7
Ay 1. 000 0 6.000 0 30000 1. 000 0 5.000 0

Ap 02000 1.200 0 0 6000 0.2000 1.000 0

4
Table4 Grading of productivity evaluation of famland in Yongji

C

Cy

£

Gy Cy G

Ay 06522 0.234 3

A, 0 1304 0.046 8
A, 02174 0.078 1

A, 0.428 6 0.051 3

As 0.142 8 00171

Ag 0.428 6 0.051 3

( ) A, 0.370 4 0.033 3

Ag 0.061 7 0.005 5

Ao 0.13 5 0.011 1

Ay 0.370 4 0.033 3

pH Ay 0.074 0 0.006 8
Ap 0 750 0 0.053 9

Ap 02500 0.018 0

Ay 0. 8333 0.29 3

Ajs 0. 166 7 0.059 9

C: Guide layer; C,:Condition of site; C,:Soil mass configuration; Cj Steady charader of physics and chymist; C; Variational charader of chymist; C5 Basic
farmland build; A: Index layer; A, : Position of landform; A,: Parent material of soil; A;: Grade of landform; A,:Thickness of soil layer; As: Thickness of plough
layer; Ag: Section configuration; A;: Character of plough layer; Ag: Bulk density of soil; Ag: Organic matter; A,): Salinity; A|;: pH; A ,: Available phosphate; A 5:
Readily available kalium; A ,: Rate of irrigate assurance; A s: Level of garden mould; (1) Weighting of index layer relative to target layer
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Table 5 Results of comprehensive evaluation of famland in Yongji

Grading Area( hm?)  Percentage( % ) Distribution Impedient factor Improved step

1 340 0. 65 s s ,

2 14 04 27.94 s s

18 41 3582 R

4 9700 18 44

5 3033 577 s

6 4367 829

7 9%0 183

8 413 078

9 260 049

Fig. 3 Disribution chart of land grades of Yongji

GIS
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ESTABLISHMENT AND APPLICATION OF FARMLAND RESOURCE MANAGEMENT
INFORMATION SYST'EM ——A CASE STUDY OF YONGJI CITY

Bi Rutian' Wang Bin' Duan Yonghong' LiHua® Zhang Ouzhu® Wang Jinmin®
(1 College ¢ Resource and Emwironmental Science, Shanxi Agricultural Unwversity, Taigu, Shara 030801, China)
(2 College ¢ Erwironmental and Resource, Sharni Unwersty , Tayyuan 030006, China )

(3 Station f Soil and Fetilizer, Shanvi Agricultural Department, Tayuan 030001, China)

Abstract The famland resource management information system of Yongji City in Shanxi Province was established
based on the Geographic Information System ( GIS) technology. The system manages spatial database and attributive database
with MapGis, and data input, applicat ion model analysis and statistics database with FoxPro, and overlays the current landuse map
with the basic famland protedion map and the soil map, forming 6 782 patches, which are used as the basic management and
evaluation cells of the spatial database, thus confoming land and soil type in every evaluation cell. The model of Analytical Hier
archy Process ( AHP) and fuzzy camprehensive appraisement were developed with Visual C++ language. Aimed at the adual
conditions of Yongji City, it was decided through discussion among the expert group that 15 indexes were chosen out of 64 indexes
for investigation of farmland produdivity and evaluation of land quality. The 15 indexes were used to calculate the comprehensive
evaluation index of each cell, which can be used as a basis for evaluation of famland quality. The results of the evaluation show
that the city is facing a series of problems, with its famland, such as unreasonable fetilization strudure, increasing acreage of
low-and moderate-yield famlands, neglected salt-affected soil and Lutu soil. On such a basis, countermeasures were put foith with
the aid of the system, it is easy for the city to gain full knowledge of produdivity and quality of its farmlands and lay down a solid
basis for building up soil fertility and soil amelioration.

Key words Famland resource; Geographic Information System; Database; Comprehensive evaluation



