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A GIS based study on the potential land productivity of China
DANG An-Rong', YAN Shou-Yong”, WU Hong-Qi*, LIU Ya-Lan® (1. Center of Human Set-

tlements Research, Tsinghua University, Beijing 100084, Chinas 2. Institute of Remote Sensing Application, Chinese A-
cademy of Science, Beijing 100101,China;3. Institute of Historical Geography, Shaanxi Normal School, Xi’an 710062,
China)

Abstract:On the basis of a previous research on potential agricultural productivity, the potential land pro-
ductivity of China was studied with geographic information system (GIS) and national agricultural databas-
es which include spatial databases and attribute databases. The method of GIS based study on the potential
land productivity was discussed. A computing method and model were put forward after stressed research
on soil effective coefficient. By using the mechanism methodology and relative computing models , China’s
national potential land productivity was computed according to the factors such as radiation, temperature,
precipitation, and soil in county unit. The characteristics of numeric value disperse and spatial distribution

of potential land productivity in China were analyzed through classification statistics and classification map-

ping.
Key words : GIS; China; potential land productivity; soil effective coefficient
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Fig. 1 Flow chart of potential land productivity research based on GIS
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Fig. 2 Hierarchical structure of soil efficient factors
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2.5 1
s 12 Table 1 Final result of weighting coefficient about soil
(W) efficient factors
(A s s A~C W W, Ws Wi
. C1 0. 299 0.019 0.108 0.1027
. C2 0.226 0.024 0. 047 0.0779
fGsi) = DWW, A, (5)
G C3 0.238 0. 000 0. 065 0. 0685
() = (D) f i)« As)/ D) As, ) C4 0. 085 0. 370 0.032  0.2460
‘ i i C5 0.042 0. 081 0. 000 0. 0586
Y, = /() - Yw e Cé6 0.000  0.127 0.000  0.0754
S i s Wi 7 C7 0. 034 0. 060 0. 000 0. 0441
j JAsi: cs8 0. 000 0.130 0.000  0.0772
A C9 0.028 0. 049 0. 000 0. 0361
H ije 4 J H
C10 0. 000 0.120 0. 000 0.0713
Yo: i f(s): .
Cl1 0. 048 0.019 0.451 0. 0940
0% . C12 0. 000 0. 000 0.297  0.0466
3 CI=0.1103 RI=1.4249 CR=0.0774
C 5
o C 5 2
84.69% 3000 ~ Table 2 Classification and evaluation system of soil fea-
tures
22500 kg / hm* « a , 55.93%
) . ( ) o (cm)
6000~18000 kg / hm® « a; 7.07% . Soil texture P Depth of
Grade . pH value Score
22500 kg / hm? « a, 6.24% (International) plow layer
3000 kg / hm? «a, 1994 1 L 6.5~7.5 =20 1.0
:64.93% 3000~ 6000 kg 2 LS.SL 5.5~6.5 16~20 0.9
. - -
/ hm? - a. 10.18% 6000 kg / hm’ 3 LC.CL 7.5~8.5 12~16 0.7
23,321 3000 ke / hm? 4 SLC.SCL ESE-5- 5 8~12 0.6
Ao 0e g / A * 8. ’ 5 SEat 8.5~9.0 1~8 0.5
° 6 3 <4.5,29.0 <4 0.4
( ) ~ ~ * S Sandy.L Loamy.C Clay
3
Table 3 Classification and evaluation system of soil nutrition
Rapidl
. Total Total Total Alkali— alf)l Y Rapidly available
. Organic matter | i available . .
Grade Ca/ka ) nitrogen phosphorus potassium  hydrolyzable hosoh potassium Score
S rus
8587 (o/kg)  (g/kg) (g/kg) nitrogen(mg/kg) L o PRott ( mg/kg )
( mg/kg )
1 =40 =2.0 =2.0 =30 =150 =40 =200 1.0
2 30~40 1.5~2.0 1.5~2.0 20~30 120~150 20~40 150~200 0.9
3 20~30 1.0~1.5 1.0~1.5 15~20 90~120 10~20 100~150 0.8
4 10~20 0.75~1.0 0.7~1.0 10~15 60~90 5~10 50~100 0.7
5 6~10 0.5~0.75 0.4~0.7  5~10 30~60 3~5 30~50 0.6
6 <6 0.5 0.4 <5 <30 <3 <30 0.4
~ s 12000 kg / hm® « a ; . )
12000 kg / hm?® + a s 22500 kg / hm® « a ; . R
12000 kg / hm?* « a s 6000

~12000 kg / hm? + a ,

’ N N

2250~6000 kg / hm* « a

2250 kg / hm?® * a .
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4 4
GIS Table 4 Classification and evaluation system of soil site
conditions
(D) (GIS)
’ Grade Slope Score Aspect Score
’ 1 <3 1.0 Flat 1.0
- (2) ’ 2 3~7 0.9 South 0.9
3 7~15 0.8 ® @ 0.8
s . 4 15~ 25 0.6 D, ! 0.7
3) ) 84. 69 5 25~35 0.4 North 0.6
; 6 >35 0.1
3000~22500 kg / hm?* « a , 55.93%
6000~18000 kg / hm? + a; (DSoutheast ; @) Southwest ; @ Northeast ; @) Northwest ,
(D 5 (kg / hm? » a)
Table 5 Classification statistics of potential land produc-
o ’ tivity in China
b Y A
i .
, , (,lasmflcal-lon Number 6 %) -
of potential of Accumulative
. (2) . Percentage %)
productivity —county percentage
b
’ H =22500 171 7.07 100. 00 7.07
R 22500~18000 456 18. 85 92.93 25.92
R (3) 18000~12000 613 25.34 74.08 51.26
12000~6000 740 30.59 48. 74 81.85
’ 6000~3000 288 11.91 18.15  93.76
’ <3000 151 6. 24 6. 24 100. 00
9’
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