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Table 1 Annual mean transition probability matrix of land use between 1988 and 1997

Pjj a b c d e f g h i j

A 0.963 0 0.003 8 0.005 2 0.005 7 0.002 4 0.009 2 0.003 9 0.0013 0.005 0 0.000 5
B 0.027 7 0.940 2 0.001 4 0.009 2 0.003 7 0.0123 0.002 4 0.000 7 0.001 6 0.000 8
C 0.0150 0.003 4 0.943 7 0.001 6 0.000 0 0.021 3 0.0102 0.003 0 0.001 8 0.000 0
D 0.036 7 0.007 5 0.001 4 0.9311 0.010'1 0.008 3 0.003 0 0.000 8 0.001 1 0.000 0
E 0.020 2 0.003 2 0.000 0 0.029 0 0.890 3 0.046 7 0.006 0 0.000 2 0.000 6 0.003 9
F 0.000 1 0.000 0 0.000 0 0.000 0 0.000 7 0.986 5 0.008 5 0.001 5 0.002 6 0.000 0
G 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.999 9 0.000 1 0.000 0 0.000 0
H 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.003 6 0.996 4 0.000 0 0.000 0
1 0.021 6 0.001 0 0.000 5 0.0019 0.000 7 0.002 9 0.001 6 0.000 3 0.969 6 0.000 0
J 0.005 7 0.0121 0.000 6 0.0010 0.0010 0.005 5 0.000 0 0.000 3 0.020 1 09537

e R AT, aj AR KRR krm SEHIRAT S, MR KTE . R, S, Bedtn. ARIB. feDEHL. SRR, SSE. KR RFIH

M LUFER 3, £ 5 H5ZAMRA.

F2 LL1988—1997 FEMFEBIMETMAE 2015 &£ L H A5

Table 2 Land use structure in 2015 predicated from annual mean transition probability between 1988 and 1997

KB Fib B2 Il At Rl Yl S IR ARAUH 3t
A (hm®)  27894.08 502637 372685  5047.85  1859.95 2278438  18119.83  4353.09 1101600  2261.61
A (%) 27.32 4.92 3.65 4.94 1.82 22.32 17.75 4.26 10.79 2.22
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2.2.2 JFEI: LL1997—2000 FELEBMFRAE  HEBME (F3).
Ty R MR AT T 4 1997—2000 4+ i) LL 2000 4 AR FH 450 WA RS H R, SR8 5 5K
FHASAC AL FE B R ARS8 LR A RS AR e, A3 HI4E HY 2015 4RI LRI S50 (R 4).

£ 3 1997—2000 F L1+ it F) LB R A%

Table 3 Annual mean transition probability matrix of land use types between 1997 and 2000

Pij a b c d e f g h i ]

A 09133 0.0130 0.007 3 0.001 4 0.000 0 0.0313 0.008 8 0.001 7 0.0233 0.000 0
B 0.067 9 0.869 1 0.009 5 0.001 4 0.000 0 0.039 1 0.003 5 0.001 7 0.007 8 0.000 0
C 0.0750 0.006 8 0.8347 0.0000 0.000 0 0.0717 0.004 5 0.003 7 0.003 6 0.000 0
D 0.0217 0.004 3 0.000 0 0.869 2 0.000 4 0.096 1 0.007 0 0.001 0 0.000 4 0.000 0
E 0.0107 0.001 7 0.000 0 0.007 9 0.940 3 0.028 2 0.000 0 0.000 5 0.0107 0.000 0
F 0.006 4 0.000 4 0.000 4 0.0019 0.000 0 0.963 4 0.016 6 0.002 4 0.003 9 0.004 5
G 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0 0.000 0
H 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.044 4 0.9556 0.000 0 0.000 0
I 0.036 1 0.003 0 0.002 5 0.0010 0.000 3 0.018 0 0.003 7 0.000 9 0.8873 0.047 4
J 0.046 1 0.066 9 0.002 2 0.003 2 0.000 0 0.020 6 0.000 7 0.000 8 0.017 5 0.842 1

F 4 LL1997—2000 FEEHIREFMAT 2015 F£ L HFI A LA

Table 4 Land use structure in 2015 predicated from annual mean transition probability between 1997 and 2000

KR i e I i it Ji B WM A AT K RAH
Mi# (hm®) 1924560  4979.85  1691.26 134023  860.64 3206545 2751089 314167 770568  3548.73

Hor (%) 18.85 4.88 1.66 1.31 0.84 31.41 26.95 3.08 7.55 3.48

2.2.3 7% HI: L 2000—2002 “EAEFEBMER NIE BRI (RS,
P ARSI B HRAE 2000—2002 A - Hb A 4 DL 5 FAEFERE BRI, 454 2002 E]LH
A PR AR R R, ARG R AR F R & RESHERE, T 2015 SR S5 (3R 6).

5 20002002 FEE L F| FAEEREIRER

Table 5 Annual mean transition probability matrix of land use types between 2000 and 2002

Pjj a b c d e f g h i j

A 0.868 9 0.0270 0.0114 0.0102 0.008 4 0.0519 0.003 5 0.003 5 0.014 4 0.000 9
B 0.1147 0.806 0 0.0117 0.000 0 0.000 6 0.0522 0.000 0 0.006 1 0.008 6 0.000 0
C 0.1577 0.008 9 0.764 1 0.000 0 0.000 0 0.054 4 0.002 7 0.001 3 0.0109 0.000 0
D 0.1639 0.0300 0.007 1 0.692 7 0.005 8 0.0773 0.009 1 0.003 3 0.002 2 0.008 5
E 0.023 2 0.0550 0.000 0 0.102 7 0.715 4 0.057 6 0.004 1 0.005 1 0.016 4 0.020 5
F 0.000 3 0.001 6 0.0019 0.000 6 0.000 9 0.946 5 0.042 9 0.003 6 0.000 0 0.001 8
G 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.017 5 0.9809 0.000 3 0.001 4 0.000 0
H 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.003 9 0.000 0 0.996 1 0.000 0 0.000 0
I 0.114 4 0.003 1 0.002 6 0.000 7 0.005 8 0.0357 0.000 6 0.002 1 0.8115 0.0235

J 0.0232 0.0159 0.002 9 0.000 2 0.009 1 0.0398 0.000 0 0.000 0 0.157 4 0.751 4
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6 1LL2000—2002 FEIIBETMEY 2015 & T HuF| A LEH

Table 6 Land use structure in 2015 predicated from annual mean transition probability between 2000 and 2002

KR i St I i Pt Ja B WM AW AT K RAH
R (hm®) 16 664.81  4141.23 1 649.70 1084.75 875.28 3651936 2947507  6967.68 374593 966.19
EALE (%) 1632 4.06 1.62 1.06 0.86 35.77 28.87 6.83 3.67 0.95
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Table 7 Land use structure in 2015 predicated from annual mean transition probability between 1988 and 2002

KGR i B3 [rel 3ty RH Ja IR WA ZGE A K3 AR HIH
R (hm?) 23 408.44 4 868.74 2214.69 1 900.57 1202.40 3186533 2234143 4614.21 7 661.75 2012.44
ke (%) 22.93 4.77 2.17 1.86 1.18 31.21 21.88 4.52 7.50 1.97
*®8 FNERSERAKLE (hm®)
Table 8 Verification of the predicated land use structure of 2002
KR i S [rel Mt JElR WSS K3 AFHH a7
2002 4F55 fr 0.297 0.066 3 0.028 0.026 0.017 0.262 0.147 0.036 7 0.093 0.029
ESCA: 0.027 -0.001 0.014 0.030 0.011 -0.084 -0.021 -0.005 -0.008 0.039 0.024
TN ZEMH -0.039 0.000 -0.013 -0.024 -0.009 0.067 0.027 -0.002 0.019 -0.026 0.023
®9 BHEWM 2015 F£LEREE (hm®
Table 9 Comparison and selection of land use structure in 2015 with multi-project prediction
T 2015 4F Bt bl b s S IR Wl AsE K3 AR H Bt Jrg] 1ty
ED! 43 957.84 5011.77 1 869.66 22964.13 12798.35 327855 4664.3 8 858.83 43 957.84 5011.77
ED!! 38 703.89 1336.31 852.75 3202938  15601.23 3050.33 7 740.84 35524 38703.89 1336.31
ES 22455.74 1 084.75 875.28 3651936 29475.07 6967.68 3745.93 966.19 22455.74 1 084.75
UE I\ 30491.87 1 900.57 1202.4 3186533 2234143 4614.21 7 661.75 2012.44 30491.87 1900.57
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On Cropland Prediction of Zhengzhou Based on Markov Model in Multi-Projects

HAN Chun-jian'**, WU Ke-ning?,

LIU De-yuan',

SONG Jian-jun', XU Kai'

(1 Resources and Environment Investigation Center of Henan Provincial Coalfield Geology Bureau, Zhengzhou 450003, China;

2 College of Land Science and Technology, China University of Geosciences, Beijing

Zhengzhou 450002, China;

100083, China; 3 Henan Agricultural University,

4 Henan Provincial Key Laboratory of Mine Geological Environment, Zhengzhou 450003, China)

This paper took Landsat TM/ETM images and SPOT-5 images of Zhengzhou City in 1988, 1997, 2000 and 2002 as the data sources

of land use structure, established the annual mean transition probability matrixes of land use structure in different periods, then predicated and decided

the future land use structures and the amounts of cultivated land reserved by using Markov Model and multi-project method. The results showed that:

with the development of urbanization, the area of urban constructive land would increased while the area of cultivated land would decrease

continuously. In 2015 the amount of cultivated land reserved was 43 957.84 hm? under the cultivated land preservation model, but 38 703.89 hm?,

30 491.87 hm? under the normal development model, and 22 455.74 hm? under the rapid urbanization model, respectively.
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Markov Model, Land use, Amount of cultivated land reserved, Multi-project prediction



