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Analyzing on the gpatial-temporal pattern of land-use change
in Maduo County of the riverhead area of the Yellow River

SHI Jiang-lan'* ,SH1 Ji-an'™? , YAN G Gai-he™ ,WAN G De-xiang"

(1 a Collegeof Resource and Environment; b. College of Agronomy;c. Collegeof Forestry, Northwest A & F University,

Yangling, Shaanxi 712100, China;2 College of Agronomy, H€ nan Sci-technology University,L uoyang, He nan 471003, China)

Abstract : In order to provide scientific bass for ecological environmental protection and construction
in source area of Yellow River ,supported by the technique of GIS,the spatial-temporal pattern characters
of LUCC in Maduo County from 1985 to 2000 were analyzed based on Landsat TM digital data. Some sg-
nificant findings were obtained. Though LUCC in Maduo County kept steady with dight change ,the chan-
ging charactersin the two research period of time (1985 - 1995 and 1995 - 2000) were obvioudy different ,
and especially ,the converting of mid-coverage pasture and low-coverage pasture showed the characters of
huge numbers and rotation. During the period of 1985 - 1995 ,the land-use tranorming mainly occurred
between thin woodland and low-cover grasdand ,low-cover grassland and non-used land ,as well as within
the range of grasdand,accounting generally for 93. 03 % of the total trandormed amount ;converson a
mount from mid-cover grasdand to low-cover grassand and from grassdand to non-used land accounts re-
spectively for 26. 14 % and 18. 99 % of the total converson amounts;all the thin woodland had been conver-
ted into low-cover grasdand. The conversion characters mentioned above showed that the environment in
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Maduo County from 1985 to 1995 degraded badly. During the period of 1995 - 2000 ,the conversion amount
between grasdand and non-used land accounted generally for 97. 26 % of the total converson amount. The
net changefrom non-used land to low overlay degree grassand and from low-cover degree grassand to mid-
cover grasdand accounts respectively for 18. 15 % and 27. 46 % of the total converson amounts. The above
characters show that environmental protection in Maduo County has succeeded originally. During the two
periods of 1985 - 1995 and 1995 - 2000 ,land-use conversion obvioudy occurred in the eastern and middle
districts of Maduo County.
key words: L UCC;atial-temporal pattern; GIS;source area of the Yellow River ;Maduo County
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1 1985 2000
Table 1 Land use situation of Maduo County from 1985 to 2000 km?
Water area Unusde land
Year \TVoc()jd Pasture Building Botton Salt-
an land  River Lake Reser- Sandlot  Gobi Bare akai Others
: land . Wetland Gravel
voir Qacier land land land

1985 103.0 18906.0 1.5 28.5 1694.7 2.6 18.1 4.8 1264.6 254.9 258.0 1125.9 2080.0 5.1 814.3
1995 98.0 18585.3 1.5 28.5 1694.4 2.6 16.3 4.8 1271.3 234.6 214.2 1509.1 2314.6 4.7 582.7

2000 98.0 18908.3 1.5 28.5 1684.3 2.6 21.0 4.8 1275.3 254.9 257.5 1126.6 2080.0 5.1 814.3

2 1985 1995
Table 2 Land use change matrix of Maduo County from 1985 to 1995 %
1995
Type Thin Hi i st - Rate
gh-  Mid Low- Bottom Sand ) . Wet: Bare
wood- cover cover  cover Lake land lot CGobi alkali land land Gravel Other of
land non-used output
land pasture pasture pasture land land
Thin woodland . . 100.00 - } - - - - - - - 100.00
High-cover - - 3.07 0.03 - - - - - - - 0.57 0.65 4.32
pasture
Mid-cover pas - 0.04 - 4.03 0.01 - 0.01 0.01 - - 0.03 0.45 0.03 4.61
ture
Low-cover pas - - 0.09 - 0.02 - 0.08 - - - 5.39 4.03 - 9.61
ture
- - 0.34 0.15 - - 0.07 - - - 0.03 - - 0.59
Lake
Bottom land - 1.43 5.71 5.71 - - - - - - - - 12.85
sandiot - - 0.02 0.06 0.04 - - - - - - 0.04 - 0.16
Cobi - - 1.56 5.37 - - - - - - 0.10 1.07 - 8.10
Sit-alkali land - - 16.67 - - - - - - - - - 16.67
Wetland - - 16.83 - 0.20 - 0.30 - - - 0.10 - - 17.43
Bare land - - - - - - - - - - - 0.13 - 0.13
Gravel land - - 0.14 5.72 0.05 - 0.01 - - - - - 0.04 5.96
Other  nonrused - 0.40 0.31 28.63 - - - - - - - 0.89 - 30.22
land
. 0.92 0.87 11.24 0.34 - 0.71 0.74 - - 25.71 15.27 1.72 -
Rate of input
3.3 .
3.3.1 , , k
IL- i k+1 j
WIS 3. 3 Academic , 1985 1995 2000 (Aj) Kk i (A)

! %= A/ Ai X100 %;
1985 1995 1995 2000 k i (> A) k
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i (A) , j (2B :
I %= 3 Ail Ai x100 %; k+1 : ! %= Aj/ Y B; x100 %,
j (A))  k+1 ( 2 3)
3 1995 2000
Table 3 Land use change matrix of Maduo County from 1995 to 2000 %
2000
Type i i _ . )
High Mid Low-cover Lake Bottom- Sand Gobi Salt-alkali Wet Bare Grave Other non Rate of
cover  cover land lot land land land -used output
pasture land
pasture pasture land
High-cover - 0.62 0.09 - - - - - - 0.06 - 0.40 1.17
pasture
Mid-cover pas  0.26 - 0.23 0.07 - 0.02 0.04 - 0.40 - 0.03 0.02 1.06
ture
Low-cover pass  0.01 6.69 - 0.06 - 0.11 0.19 0.01 - 0.01 1.64 3.22  11.93
ture
Lake - 0.18 0.47 - 0.19 0.12 - - 0.04 0.01 0.06 1.08
Bottom land ) ) ) ) ) ) \ ) ) ) ) ) )
Sandlot - 0.06 0.42 0.12 - - - - 0.06 - 0.02 - 0.67
Gobi - 0.63 0.11 - - - - - - - - - 0.74
Salt-alkali land ) ) ] ( ) ) ) ) ) ) ) )
Wetland - - - 0.24 - - - - - - - - 0.24
0.02 0.21 25.46 0.03 - 0.02 0.02 - - - - - 25.76
Bare land
Gravel land 0.21 2.04 12.51 - - 0.02 0.12 - - 0.06 - 0.31 15.27
Other nomrused 0.95 0.60 0.04 - - - - - - - 0.13 - 1.72
land
. 4.55 5.03 10.01 0.83 17.57 1.00 8.10 16.67 17.46 0.29 5.96 30.22 -
Rate of input
3.3.2 1985 4, 2
2000
4 1985 2000
Table4 Stat. Of land-use change types of Maduo County in 1985 - 2000
! %
/ / km? ’
Period of time Main converson type Converson area Proportion of the total

converson amount

- Changing from mid-cov-

440.50 26.14
erage pasture to low-coverage pasture
- Changing from low-cov- 288.00 17.09
erage pasture to gravel land
- Changing from low-coverage 385. 50 22,87
pasture to bare land
1985 1995 - i i
Changing from thin woodland 5.00 0.30
to low-coverage pasture
- Changing from oth-
er non-used land to low-coverage pasture 234.00 13.89
- Changing from gravel 119,25 7.08

land to low-coverage pasture
Total 1562.75 93.03
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4 Continued Table 4
! %
2
Period cff time Main converson type Oonvers'o(wliarmea Proportio_n of the tota
converson amount
- Changing from low-
coverage pasture to other non-used land 234.00 13.20
- Changing from low-cov-
erage pasture to gravel land 119.25 6.73
- _ Changing from low-cov- 486.75 27 46
1995 2000 erage pasture to mid -coverage pasture
- Changing from gravel 289.50 16.33
land to low-coverage pasture
- Changing from bare land to 385.50 21.75
low-coverage pasture
Tota 1 724.00 97.26

2 1985 2000

‘4"-‘

Fig.2 Map of land-use change stuation of Maduo County from 1995 to 2000
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