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Study of monitoring of land use change in the ecotone between
agri-animal husbandry in northern Shaanxi

JIA Keli*? ,CHANG Qing-rui' L IU Meng-yun* L IU Jing"
(1 College of Resources Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;

2 College of Resources Environment, NingxiaUniversity, Yinchuan, Ningxia 750021, China)

Abdgract : Feeble environment and highly intensve land uses change were the main charactersin the e-
cotone agri-animal husbandry in northern Shaanxi of China. This research attempted to monitor the land
use process and spatial heterogeneity dynamic ,and therefore revealed the driving mechanism. The land use
changein the regionfrom 1986 to 2000 was al s0 investigated through land use classfication of three sets of
the remotely sensed data of TM ,acquired in 1986 ,1993 and 2000.Based on the RS and GIS ,the paper ana-
lyzed the quantitative and spatial change character of farmland ,woodland ,grassand ,town and countryside
industrial land and unused land. The results show that dry farmland has decreased by 28. 32 % whereas de-
sertification land increased by 3. 94 % between 1986 - 2000. At the same time ,woodland and grasdand have
increased by 131 240.5 hm’ and 47 663.0 hm* which were converted mainly by dry farmland and desertifi-
cation land ,town and countryside industrial land also have increased 8 427.1 hm’. The main driving forces
of land use change are drought ,population increase and socio-economic developing.

Key words: RS and GIS;land use; dynamic monitor ;the ecotone agri-animal husbandry in northern
Shaanxi
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1 1986 1993

Table 1 Land use change matrix from 1986 to 1993 in the ecotone agri-animal husbandry in northern Shaanxi  hm?

Type 1 2 3 4 5 6 7 8 9 10 11 12 Total
1 14487.0 150245 23721 1231.1 1330.9 30642 1563.5 0.0 45.6  12279.1 91.2 0.0 51489.1
2 59820.0 1546 775.3 85067.4 111377.8 16.2 10831.9 149762.0 12544.7 1310.1 187 067.5 27494.1 - 2192 067.0
3 3386.4 37151.0 21967.7 7037.6 46.4 1679.4 5899.0 1022.2 163.5 43373.9 1571.7 520.4 123819.2
4 336.1 30930.0 2710.4 24123.2 445.4 221.3 5084.5 834.8 119.8 23035.1 311.1 - 88 151.6
5 0.0 0.0 0.0 0.0 4243.8 5.6 0.0 0.0 0.0 100.0 0.0 - 4.349.4
6 5939.9 15359.7 1388.9 11325 13.4 25449.7 1493.0 457.4 317.9 0.0 0.0 - 51552.3
7 1184.6 213147 37141 8599.6 88.2 389.2 11190.0 722.8 222.6 27501.6 547.0 - 75 474.2
8 0.0 1955.3 92.5 0.0 0.0 130.0 0.0 1260.4 7.3 235.9 272.9 - 3954.3
9 157.5 1935.5 347.0 0.0 43.9  1230.0 0.0 754.9 478.1 0.0 105.8 - 5052.7
10 6947.5 82974.7 123910.2 27 424.6 - - 27562.0 5370.0 - 621791.3 11954.5 - 907 934.7
1 403.2 13728.6 1715.1 591.8 - - 2210.3 386.7 - 4010.7 1210.0 - 24 256.5
12 0.0 - - - - - - - - - - 83424.1 83424.1

Total 92662.1 1767149.3 243285.4 181518.2 6228.1 43001.2 204 764.2 23353.9 2664.9 919395.1 43558.3 83944.6 3611525.2

1. 12, ;3. 4. ;5. 6. 7. ;8. ;9. ;10. 11, 12, T

Note: 1. Paddy field; 2. Dry land;3. Forest land; 4. Grass land;5. Town construction land; 6. Water area;7. Wasteland; 8. Sdlina land;

9. Swampland;10. Sand ;11.Bared land;12. Bared gravel land - ”.Denote not converson. The following table as the same.
2 1993 2000

Table 2 Land use change matrisfrom 1993 to 2000 in the ecotone agri-animal husbandry in northern Shaanxi hm?

Type 1 2 3 4 5 6 7 8 9 10 11 12 Total
1 40676.5 17559.8 8073.8 1501.9 1072.7 3557.9 6210.0 222.6 207.5 13397.8 181.6 - 92 662.1
2 823925 1142532.6 171550.3 51120.2 3844.3 10003.3 171627.3 121.1 1334.3 117855.7 14767.7 - 1767 149.3
3 8455.2 57076.7 35900.0 6961.3 308.7 1226.2 22029.7 1216.7 125.8 108 673.7 709.8  601.5 243285.4
4 1537.3 81230.6 4030.8 39476.2 151.2 656.0 35640.8 - 40.8 17611.2 1096.5 46.8 181518.2
5 - - - 32.4 6052.6 88.9 - - 0.0 54.2 - - 6228.1
6 3644.7 6073.9 1753.9 337.4 154.3 25544.2 1482.0  353.9 195.0 3307.8 154.2 - 43 001.2
7 2521.1 111693.0 3260.0 13807.0 292.2 6930.4 48326.7 - 110.4 16711.9 1111.6 - 204 764.2
8 431.3 4526.7 1894.8 200.1 195.9 1005.6 1607.6 13076.8 174.2 227.4 13.5 - 23353.9
9 296.4 835.0 339.8 133.5 28.9 325.1 254.4 99.1 315.8 36.2 0.9 - 2664.9
10 11220.4 132275.2 25492.5 21696.2 556.9 1326.7 68124.5 - - 653 733.5 4969.2 - 919 395.1
1 691.8 17380.6 2763.8 548.3 118.9 1272.3 6001.8 1714.9 22,1 12053.0 674.3  317.3  43559.3
12 - - - - - - - - - - - 83944.6 83944.6

Total 151 867.1 1571 184.0 255059.7 135814.6 12776.5 51936.6 361304.7 16804.9 2526.0 943662.5 23679.2 84910.2 3611 526.2

1 2 , 15 , 171 550.3 hm’
: (3 :
, : 1986 2000 47 663.0
(1) hm? |
1986 1993 (4) 15
;1993 2000 8427.1 hm?’
(2) (5) ,
, 1986 2000 35 727.8
, 131 240.5 hm*> 1986 1993 hm’ , 12 850. 9 hm’

119 466.2 hm? ;1993 2000
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3.2 1986 2000 1993 2000
1986 1993

3) 3 1986 2000 ; (1986 1993 )
50 %, : :
: (1993 2000 )

;1986 2000 , 1993 2000
3 1986 2000
Table 3 Intensty ,abundance and importance of different land use type in the ecotone agri-anima husbandry
in northern Shaanxi %
1986 1993 1993 2000
Type of
land use Intensity Abundance Importance Intensty Abundance Importance
1 0.16 4.28 5.55 0.23 4.82 6.74
2 - 1.68 25.61 43.47 -0.78 21.92 39.41
3 0.47 11.13 14.31 0.05 9.94 16.30
4 0.37 2.72 4.48 -0.18 4.63 8.68
5 0.01 0.04 0.05 0.03 0.11 0.14
6 - 0.03 3.41 4.30 0.04 2.16 2.80
7 0.51 4.08 5.85 0.62 7.34 11.96
8 0.08 0.26 0.34 - 0.03 0.97 1.45
9 -0.01 0.81 0.94 0.00 0.19 0.28
10 0.05 26.30 43.69 0.10 24.16 39.01
11 0.08 2.69 3.33 - 0.08 3.02 4.20
12 0.00 0.41 0.46 0.00 2.65 3.54
4 1
1986 1993 1993 2000
4.1 )
; ( 4 4 ,1986 2000
, 587 532.7 hm’ , ,
1986 2000 35 727. 8 hm’ ,1986
, , 1993 11 460. 4 hn’
; , 84 925.8 hm’
, ;1993 2000
, 24 267.4 hm*
, 18 504.5 hm’
1 90 1
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4 1986 2000 hm?
Table 4 Desertification and reverson of sand land from 1986 to 2000 in ecotone agri-animal husbandry in northern Shaanxi
1986 1993 1993 2000
Type of land i .
P Reversion of Desertification Net reverson Reversion of Desertification Net reverson
sand land sand land
Paddy field 6 947.5 -12279.1 - 5331.6 11 220.4 - 13397.8 -2177.4
Dry land 82974.7 - 187 067.5 - 104 092.8 132 275.2 - 117 855.7 14419.5
Forest land 123 910.2 - 43 373.9 80 536.3 25492.5 - 108 673.7 - 83181.2
Grass land 27 424.6 -23035.1 4 .389.5 21 696.2 -17611.2 4085.0
Town construct land 0.0 - 100.0 - 100.0 556.9 -54.2 502.7
Water area 0.0 0.0 0.0 1326.7 - 3307.8 -1981.1
Wasteland 27 562.0 - 27501.6 60.4 68 124.5 -16711.9 51 412.6
Sdinaland 5370.0 -235.9 5134.1 - 227.4 - 227.4
Swampland 0.0 0.0 0.0 0.0 - 36.2 - 36.2
Bared land 11 954.5 - 4010.7 7 943.8 4 969.2 - 12 053.0 - 7083.8
Tota 286 143.5 - 297 603.8 - 11 460.3 265 661.6 - 289 928.9 - 24 267.3
Note? - "showsthe type of land useis trandated into sand land.
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