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of Yellow River in Inner Mongolia since 1980
LIU Xiao lin', YANG Sheng tian',ZHOU Xu"2, GUAN Ya bing!, WANG Zhr wei', CHEN Ke'
(1.State Key Laboratory of Remote Sensing Science, School of Geograp hy, Beijing N ormal University,
Beijing Key Laboratory for Remote Sensing of Environment and Digital Cities, Beijing 100875, China;

2. School of Geograp hic and Environmental Sciences, Guizhou Normal University, Guiyang 550001, China)
Abstract: The study of the land use changes in the ten tributaries of Yellow River in Inner Mongolia is of great significance for
not only the construction of regional ecological environment, but also the evaluation of water and soil conservation effects. Based
on the land use data interpreted from remote sensing images in 1980, 1998 and 2010, the spatial and temporal variation of land
use in the ten tributaries since 1980 was analyzed from the land use dynamic change and the direction of land use transforma

tion. Some conclusions can be drawn as follows: First, Arable land, grassland and unused land were the major land use types in
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the ten tributaries. T he area of grassland gradually increased, w hile unused land decreased since 1980. The rate and speed of var
iation were higher during 1998 2010 than 1986 1998. Second, during 1986 1998 and 1998 2010, the directions of land use change

were mainly as follows: unused land was converted to low and middle coverage grassland, low coverage grassland to middle and

high coverage grassland, middle coverage grassland to high coverage grassland. The area of conversion were mainly distributed

in the upper and middle basin of the ten tributaries. The largest area of conversion of low coverage grassland to middle and high

overage grassland was obtained during 1980- 1998. W hile the largest unused land to low and middle coverage grassland was obr

served during 1998 2010. The urbanization level had grown, water and soil conservation of forest and grass had been enhanced,

regional ecological environment had been improved in the ten tributaries since 1980, and more outstanding improvement effects

were found after the launch of bioenvironmental recovering policy of Grain to Green Program ( GTGP) in 1999.

Key words: land use change; spatiat temporal characteristics; water and soil conservation of forest and grass; remote sensing irr

terpretation; the ten tribut aries
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Fig.1 Locations and rivers of the ten tributaries and the

distribution of verification point stations
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Tab.1 Landuse structure and its changes in the ten tributaries since 1980

1980 4F 1998 4F 2010 4E 19804~ 2010 4
- b 21
TR/ km? LAl ( %) T/ km? LAl ( % ) TR km? Wl %) B E/ km2  BE(%)
it 1747. 14 16. 44 1 744. 66 16. 42 1717.69 16. 16 - 29.45 - 1.69
R 204. 58 1.92 220.73 2.08 231.72 2.18 27. 14 13.27
ie 8 o B 571.53 5.38 700. 84 6.59 748.25 7.04 176.72 30. 92
7 5 2 157. 62 20. 30 2270.27 21.36 2 402.18 22. 60 244. 56 11.33
R a6 Fi b 2399. 13 22.57 2305. 06 21. 69 2 542,66 23.93 143.53 5.98
K45, 542. 66 5.11 500. 96 4.71 520. 92 4.90 - 21.74 - 4.01
Y 321.90 3.03 322.63 3. 04 374.83 3.53 52.93 16. 44
AFH 2 682.97 25.25 2562.38 24.11 2 089. 08 19. 66 - 593.89 - 22.14
A 10 627. 54 100 10 627. 54 100 10 627. 54 100 / /

* 32+ EB5HE
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Fig.2 Land use changes and change rates in the ten tributaries at various stages
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2 1980 - 1998
Tab.2 Transition matrix of the land use types in the ten tributaries from 1980 to 1998

ka

TR PR i 1 7 T O AN RESEM K UM SRR il
Hiih 1709. 89 0. 85 7.30 9.25 13. 02 5.98 0. 01 0.09 1746. 39
At 0. 00 204. 30 0.01 0.02 0.01 0. 00 0. 00 0. 00 204. 34
1o P o 0. 04 1.05 566. 92 0. 04 0.93 0.21 0. 00 2.47 571. 65
rh O o 0.14 3.72 91. 84 2047.20 11.88 0. 66 0.37 2.58 2158. 40
fIG7E o = 1.32 8.59 27.24 180. 05 2181.97 0.04 0.05 0.44 2399. 71
K2k 32.17 0.53 3.12 1.43 3.13 492.58  0.37 9. 60 542.93
Y Hh 0.02 0. 00 0.02 0.02 0.03 0.00  320.72 0. 01 320. 80
AR A4 0.24 1.40 4.39 33.01 94. 89 1.82 0.01 2547. 14 2682. 91
&k 1743. 81 220. 44 700. 84 2271. 02 2305.86  501.28  321.54 2562. 33 10627. 13

31998 - 2010
Tab.3 Transition matrix of the land use types in the ten tributaries from 1998 to 2010

/km?

TR A HiH Mt e 4 T AR AR KB B AR &l
P tth 1712. 56 0.39 1.08 3.03 4.11 14. 90 7.66 0.08 1743. 81
7N 0.02 215.08 0. 00 0.01 0.13 0. 00 5.01 0.19 220. 44
1o B i R 0.03 3.65 690. 63 0. 14 0.23 1.19 4.20 0.77 700. 84
Hh B o R 1.55 1.02 40.16 2209. 27 0. 67 0.21 18. 00 0.14 271.01
IR 75 B M 0.18 0. 06 7.09 120. 43 2171.52 0.02 6.32 0.23 2305. 85
KIS, 1.82 0. 00 0. 74 0. 04 0. 04 498.52  0.00 0.11 501.27
AV 0.04 0. 00 0. 00 0.01 0. 05 0.16  321.22 0. 05 321.53
RAFH 4 0.74 11.13 8. 48 70. 12 366.78 6.19 11.33 2087. 42 2562. 19
&t 1716. 92 231.35 748.19 2403. 04 2543.51  521.19  373.75 2088. 99 10626. 94

3 1980 - 1998 1998 - 2010

. 34.

Fig.3 The distribution of land use changes from 1980 to 1998 and 1998 to 2010 in the ten tributaries
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