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Prediction of Land Use Change in Yangbijiang River Basin Based on the Markov Model

WANG Jian, XU Mei
(Cangzhou Normal University, Cangzhou, Hebei 061001, China)

Abstract:In order to grasp the land use evolution tendency in Yangbijiang river basin, optimize the land use
structure and realize sustainable land use, the remote sensing images in 1990 and 2001 were utilized and the
data of land use change were acquired with the help of RS and GIS. By means of Markov model, the corre-
sponding transition probability matrix was confirmed. Then, the mutual transformation and the evolution
tendency of the land use were analyzed by the Markov model and the single land use dynamic index. The re-
sults showed that the conversion among farmland, woodland and grassland was the most crucial one in vari-
ous land use form conversions, followed by the conversion of farmland to residentialindustrial quarter; the
general trend of land use change in Yangbijiang river basin was: the area of woodland would gradually
became stable and was still the main land use type, the areas of farmland and grassland were reducing, the
areas of water and residential-industrial quarter were increasing steadily; the contradiction between the farm-
land conservation and the development of city was becoming more and more serious and effective measures
should be taken to protect the farmland and promote local sustainable development.

Key words: Markov model; land use; Yangbijiang river basin; RS; GIS

[1] [2-3]

’ ’ N N

[47]

. RS GIS )

:2011-03-28 :2011-05-09
“973 ” (2003CB415105-6)
(1980—)>, s , , . E-mail: wangjian0902@163. com



92 18
[9] ) .
s s , , GPS
GIS , Kappa
, s 1990 2001 Kappa
, 0.75,0. 73, 0.7
, . sl 1990 2001 1:10
1
. . 2.2
. 4 353 km?, N N
s A. A. Markv 1906
o ) ’ [11]
’ [12] “ ”’
| ’ ’ ’ (n+1) X(n+1)
’ X(0),X(1),X(2), =, X(n—1) n
b Y ) , X(n) ,
. 6 65 1 , NN
N 17 . 2005 . 100 663
s 44 886 s GDP 4 466 ,
s . P, [13]
° P11 P12 P13 Pln
2 P21 P, st P211
P(] P31 Psz Pss P371
2.1 : : : : :
1990 P, P, Psg = P,
™ L2001 ETM 15 DEM N n 5
1 : 10 N Pij i ] 1)
GPS P, : (1) 0P, <1, ;
¢ ) 2) 2P, =1. 1.
1
, . N N . 1990 2001 A,
A 6 ° A,{,+1q CU:Afj ><10+Af]+1(
(ERDAS IMAGINE) <10 ) 1990 — 2001

A



(93]

93

. 21.12%; 8.60%
el . . 1.62%
s 3.95%, s
b1, . 16 588. 94 hm?’.
o 5.15%; ,
3 45.05%, , ,
37.11%,
3.1
, 1 N
; . 13893.30 _
hm? , 23.04%,
’ 1.92%, N N
, , 12 735.19 hnt?,
1 1990—2001
/hm? 39153. 02 13893. 30 5673. 49 423. 36 1157. 47 0.00
/% 64.93 23. 04 9.41 0.70 1.92 0. 00
/hm? 12735.19 294320. 01 14890. 73 0.00 64. 62 0.00
/% 3.95 91. 40 4.62 0.00 0.02 0.00
/hm? 7901. 93 16588. 94 20093. 32 68. 76 45.59 0.00
/% 17.68 37.11 44,95 0.15 0.10 0. 00
/hm? 238. 42 0.00 26. 83 4224.58 22.87 0.00
/% 5.28 0. 00 0.59 93.62 0.51 0.00
/hm? 0.00 0. 00 0. 00 0. 00 2973. 50 0.00
/% 0. 00 0.00 0. 00 0.00 100. 00 0. 00
/hm? 0.00 0.00 0. 00 0.00 0.00 792. 47
/% 0. 00 0.00 0. 00 0.00 0.00 100. 00
s k l s R+t Jj s k k+t
3.2 LAB ,
2001 . 11 a 1 . n=—1 .
s 2012 sn—2 . 2023 ,
1 . , MAT- , 2 .
2 1990—2023
1990 2001 2012 2023 1990—2001 2001—2012 2012—2023
// // /,/ / // // // // // // // y / / / /
hm? % hm? % hm? % hm®” % hm®* % hm? % hm®” %
A 60300.65 13.85  60028.57 13.79  59260.16 13.61  58511.56 13.44  —272.08—0.04 —768.41 —0.12  —748.6 —0.11
B 322010.54 73.98 324802.26 74.62 325835.14 74.85 325952.54 74.88  2791.72 0.08  1032.88  0.03 117.4  0.00
C 44698.55 10.27  40684.36 9.35 38975.72 8.95 38178.36 8.77 —4014.19—0.82 —1708.64 —0.38 —797.36 —0.19
D 4512.71 1.04  4716.70 1.08  4883.94 1.12  5045.65 1.16 203.99 0.41 167.24  0.32 161.71  0.30
E  2973.50 0.68  4264.05 0.98  5549.93 1.27  6816.79 1.57  1290.55 3.95  1285.88 2.74  1266.86  2.08
F 792.47 0.18 792.47 0.18 792.47 0.18 792.47 0.18 0.00 0.00 0.00 0.00 0.00  0.00
.A.B.C.D.E.F
s , , 2001
1990 s s 2001



94

18

b 3 ’ b b . 2
, { , s
(2006—2020 )Y, N o
3 (2001
/% 13. 7905 74,6177 9. 3465 1.0836 0.9796 0.1821
/% 13.7906 74.6174 9. 3466 1. 0838 0.9795 0.1821
/% —0.0001 0.0003 —0.0001 —0.0002 0.0001 0.0000
3.3 —0.11%; ,
[17] s .
, 2 ,
4
: (D) s
1990 13.85% 2023 13.44%., , (D
2001—2012 768. 41 hm*,2012—2023 .
748.6 hm?, s
5 (2) (2
b 74% b
L2001 — 2012 1 032. 88 hm?, 2012— ,
2023 117. 4 hm?, , , .
, , - 3 \
84.60%, , 60. 47 % ; . .
(3) , ,2001 — , ,
2012 1 708. 64 hm’,2012—2023 797. 36 , , .
hm?, 2012 2023 8.95%.,8. 77%; ,
©Y) ,2001—2012  ,2012—2023 , .
167.24,161. 71 hm*;(5) 5
,2001—2012  ,2012—2023
1 285.88,1 266. 86 hm?*, .
,2001—2012 .2012—2023 @D) .
2. 74%,2. 08%; N . ’
Py 2012 - 2023 1) ’
0.3%,—0.19%,—0.11%, ,
,2012—2023 0,
, (2) ,
—0.04% —0.12%, , N



wul

95

[1]

[2]

[3]

[4]

(5]

L6]

(7]

(8]

(1.
,2004(1) ;60-64.
: /
0. ,2004,26(2) ;
304-308.
. . Lyl
,1999,18(1) :81-87.
, . .. 40
0Jl. ,2004,23(2) ;:16-26.
0. ,2004,26(6) :98-104.
, . GIS
[J1.
,2002,1(6) :87-92.
L. ,2004,20(6) :433-435.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

L. ,2008,26(4) ;
481-489.
L1l , 2008,
28(2) :269-277.
LIl ,2008,25(1) :125-130.
[M]. : ,
2003,
s . Markov-CA /
(1l , 2004, 29
(1) :36-38.
. . .o RS GIS
L. ,2003,17(2);
97-99,
. . . /
0. ,2001,20(6) :679-687.
, . . /
: LJl. .
2004,24(11) ;2535-2541.
, . , .GIS
L.
,1999,30(4) ;345-349.
[Jl. ,2008,26(8) ;971-976.

RO O O O O O O O O O O O O O O O O O O O O O O O O A O O O O O O O O A O AN D O O AU

(
(4]

[5]

[6]

7]

(8]

9]

90 )
Beymer R J, Klopatek ] M. Effects of grazing on cryp-
togamic crusts in pinyon-juniper woodlands in Grand
Canyon National Park[J]. Am. Midl. Naturalist,1992,
127:139-148.
Eldridge D J, Tozer M E, Slangen S. Soil hydrology is
independent of microbiotic crust cover: further evidence
from a wooded semiarid Australia rangeland[ J]. Arid
Soil Res Rehabil. ,1997,11:113-126.
McKenna-Neuman C, Maxwell C D, Boulton ] W. Wind
transport of sand surfaces crusted with photoautotrophic
microorganisms[ J]. Catena,1996,27:229-247.
St. Clair L L, Webb B L, Johansen J R, et al. Crypto-
gamic soil crusts; Enhancement of seedling establish-
ment in disturbed and undisturbed areas[]J]. Reclama-
tion Revegetation Res. ,1984,3:129-136.
Harper K T, Pendleton R L. Cyanobacteria and Cyan-
olichens; Can they enhance availability of essential min-
erals for higher plants[J]. Great Basin Nat. ,1993,53:
59-72.
Mcllvanie S K. Grass seedling establishment and pro-

ductivity-overgrazed vs. protected range soils[J]. Ecol-

(10]

[11]

[12]

[13]

(14]

[16]

ogy,1942,23.228-231.
Sylla D. Effect of microphytic crust on emergence of
range grasses. MSc-Thesis, School of renewable natu-
ral resources D]. USA: The University of Arizona,
1987.

[1]. ,1999,19
( ):165-169.
[J. .
2002,22(6):612-616.
(. , 2005, 25

(2):228-233.
[l

’ ’ ’

Lyl

,2008,27(10) :165-167.

,2007,44(3) : 404~
410.

[Jl. ,1992,9(2) ;31-38.



