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Fig.1 Situation of land use/ land cover of Xining city in 1999 and 2005
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Tablel Quantitative transition condition between the land use types of Xining city from 1999 to 2005 hm?
1%;?“£ ESL ke wmm e ki mw owm o AN
HEFU 5114.41 88.19 1085.91 209.16 55.86 5.46 734.44 118.16 0 2.43 412.84
S b 46.01 159.63 104.64 10.82 0.17 0 37.46 359 0 0 59.20
Kpeh 3237.28 401.86 36714068 520143 136.24 142.02 2070.25 351.22 0 0 192164
o 1846.02 14289 1333621 12575069 141569 2277.66 3099042  498.80 0.57 127.70 4431585
/NI 148.73 2257 381.23 433.98 751227 349786 853943 88.34 0.00 9.58 1067.80
HEAIK 10.12 7.28 123.60 716.15 6789.03 2010150 2657099 12653 0.08 1.63 4596.48
TR it 655.40 119.70 118145 755219 809370 29027.35 22927205 83061 3174 80.53 28434.82
AL 91.23 10.59 399.03 329.44 20.58 61.16 980.19 232049 0 71.28 202.85
WAL 0.02 0 0 2.70 204 0 0 0 46.23 0 7.19
At 0.01 0 0.89 11.29 0 0 151 0 0.00 55.28 4.64
RAM M 248539 90.03 160873 993371 582.13 1090.31 1262413 22091 20.29 12956 3941164
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Table2 Dynamic variation of each land use type of Xining city from 1999 to 2005
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AT T b 42152 0.06 1042.75 0.14 621.23 62.13 84.69 24.56
K pEHh 50175.99 6.80 54 935.74 7.44 4759.75 26.83 3317 1.58
oo 2207025 29.91 150 151.57 20.35 -70550.93 4302 16.25 -5.33
oM 217018 294 24607.7 333 2905.91 65.38 69.47 2.23
A 59043.38 8.00 56 203.32 7.62 -2.840.06 65.95 64.23 -0.8
TR 30527953 41.37 311820.87 4225 6541.33 24.90 26.47 0.36
S 4486.83 0.61 4558.64 0.62 7181 48.28 49.10 0.27
Mo 58.18 0.008 98.9 0.01 40.73 20.55 53.26 11.66
HoAbsK A 73.62 0.01 477.99 0.06 404.37 24.90 88.43 91.54
ARFH b 68196.83 9.24 120 434.94 16.32 52238.11 4221 67.28 12.77
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Table3 Annual transition probability of land use types of Xining city from 1999 to 2005
Pi FE-Si7 e B 5B L N 675 Fih Pl HEARR  RIRELHY TR M| Fofbkik  RAH L
BT 0.9422 0.0019 0.0231 00045  0.0012 0.0001 0.0156 0.0025 0 0.0001 0.0088
AT I b 0.0182 0.8964 00414 00043  0.0001 0 0.0148 0.0014 0 0 0.0234
ket 0.0108 0.0013 09553 00173  0.0005 0.0005 0.0069 0.0012 0 0 0.0064
2 i 0.0014 0.0001 0.0101 0.9283 0.0011 0.0017 0.0234 0.0004 0 0.0001 0.0335
o 0.0011 0.0002 0.0029 0.0033  0.8910 0.0269 0.0656 0.0007 0 0.0001 0.0082
WEARK 0 0 0.0003 00020  0.0192 0.8901 0.0750 0.0004 0 0 0.0130
RARELHY 0.0004 0.0001 0.0006  0.0041 0.0044 0.0158 0.9585 0.0005 0 0 0.0155
S 0.0034 0.0004 00148 00122 0.0008 0.0023 0.0364 0.9195 0 0.0026 0.0075
Mo 0.0001 0 0 0.0077 0.0058 0 0 0 0.9658 0 0.0206
Hfih ki 0 0 00020  0.0256 0 0 0.0034 0 0 0.9585 0.0105
AFI - 0.0061 0.0002 0.0039 0.0243  0.0014 0.0027 0.0309 0.0005 0 0.0003 0.9297
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Table4 Examination of land use structure by using Markov
process simulation

] ﬁﬂj r?é g/ﬂs; tb%%x) m%iﬁufﬁ (E(t)ﬁ’ﬂﬂ) Mg}iﬁ
AR M 13634.60 1.85 1342483 182 0.21
AW Hh 104275 0.14 946.29 0.13 0.35

TK 54935.74 7.44 5376821  7.29 0.58
o 15015157 2035 16443968 2128 429
o H 24.607.70 333 2390449 324 052
HEAM 56 203.32 7.62 57269.10 7.76 0.52
RAR i 31182087 4225 31130778 4218 0.11
o 4558.64 0.62 460046 062 0.07
IS 98.90 0.01 101.09 0.01 0.03
oAb A 477.99 0.06 460.04 0.06 0.10
ARFH M 12043494 1632 10774506 156 4.26

HR P Markov s R B8, ) C8 A0 1R 4 IR S M 5 S
B, FEANFEIRS) ARG OL T ) FH 2R S S A
RAAAR, AR WA A A T T 2 R
RS R MR F R L], K 45 I 300 4 ) Y 2570
) L5 3R LURIF 9 DX TH AR, B34 1) 4 i 30 452 1 AR
AR

FIRAEB MR (R3) , MHE20054E%-25 1
H A R IR PR T AR 77 23 A 73 B0 UER 2 1) B 4 SO0

s9 = [0.0185 00014 00744 0.2035 0.0333
0.0762 0.42254 0.0062 0.00013 0.00065 0.1632]

RPE (5) ~ (8), FIH EXCEL/VBA LLK “Hi%il
kf” T HMAT Markov T, 25l E HBTSLX 2007
—2017 4ELL S AR ARSI 1 45 L Mo R H 2SR BTy Ll
Bl S IHA (R 5). MREETMSE R, WFFTIX A K LUCC 5
DA R

L) Bt AR gD AT IR . A 2007 4 E] 2017
4, SRR AR /D 3658.202 hm?; 4R E IR
A, EBPER 1 2005 4ER 20.35% 0% % 11.71%; /KM
R IA, PIRAERIN 152.33 hm?, &8Ik
AN, HeBE 2005 4R 7.44% N5 7.91%. B
SRy i S N T M, B MR AS I T i, 1S
N A2 250 KRN T 6k g B2 FH b 1) 75 K 4t
HK, BRI, KERHHEE 250 EE
SR L S E A G R

2) bR A ) R AR RAE ARSI IR S
e, Kok10a, EEBHEA (5 BOEMARSESLE T, 5
20054FAH L, 18 3 o Mk L A9 4 1 0.19%,  FEARRR LL 451 154
110.13%, AR B Ml LU B9 N 1.25%. 78 A KRR BE AL
RN, BEAKESEI, vNBISE /UK 2, 795 hii
RS LN ME R BB : AP W@ R IER TS At N T TR AV 8[| M
Yl KRR B f K, 139.17%, K A AL
M, 91 4 93.45%.

3) AR Ml FF R R FHRE A . H 70, 422017
SRV T B R R b P T TR AR K 19.26%,
20054F LL il 39 n2.94%, & A Fa e RIS, KA 1
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Table5 Prediction of land wse change of Xining based on Markov

R 2007 4 2009 4 2011 4 2017 4 SRR
R R T Wlve R Wlve  iRYhme Whlge  mRVAM®  LLE% UM
A 2.09 15435.43 231 17 083.02 2.60 19153.20 3.15 23278.19 421 3105055
A 3E 0.16 1161.13 0.17 1264.13 0.19 1410.26 0.22 1629.28 0.27 1984.75
K pedh 751 55 405.99 7.56 55779.02 7.65 56 429.30 7.71 56 929.29 7.91 58402.38
o 18.98 140 057.86 17.84 131 649.40 16.06 118 481.81 14.02 103 475.85 11.71  86439.24
oo 337 24.896.60 341 25142.76 3.46 25510.20 352 25982.95 365 26 959.76
FEARM 7.63 56 298.81 7.65 56 434.61 7.65 56 452.34 7.74 57 150.76 7.99 58 962.64
RAR B 42.49 313567.22 4271 315 153.89 4298 317 182.85 4351 321069.88 4443  327890.23
I 0.63 4624.35 0.64 4689.88 0.64 4755.37 0.67 4956.83 0.75 5522.04
IS 0.02 114.91 0.02 130.39 0.02 147.30 0.03 191.33 0.05 367.72
Hofth K #A 0.08 598.67 0.10 71155 0.11 845.94 0.15 1143.19 0.28 2048.59
ARAH A 17.05 125 806.04 17.61 129 928.36 18.65 137 598.44 19.26 142 159.48 1875  138339.11
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Abstract: Xining city is located in the east of the Qinghai-Tibetan Plateau. With the development of human activities,
studying spatial transformation regulation of land use and land cover change (LUCC) in this region isimportant to reveal
the driving mechanism of the regional changes caused by environmental improvement campaign. These changes
included land use patterns of animal husbandry in urban and rura areas, eco-environmental effects, socioeconomic
situation , etc. GIS and the related models were applied to interpret precisely Landsat-TM remote sensing image of
Xining city in 1999 and 2005, and quantitative statistic and phasor diagram on land use / cover had been worked out.
Dynamic characteristics of LUCC were analyzed, and Markov transition matrix of various land use types was calculated
by using map algebra as well. The results showed that cropland, grassland and uncultivated land were main types of
LUCC in Xining city from 1999 to 2005. Variation of land use pattern had taken place promptly in 73.58% of the study
area. Wetlands area such as rivers, lakes, etc. grassland area and woodlands area increased significantly during six years,
indicating strong positive consequence of environmental improvement campaign in Xining since 2000. Results of
simulation and prediction showed that under conditions of constant external impacts, cropland areain Xining city would
continue to decrease, and construction land area such as buildings, roads, etc. will increase in the coming ten years.
Increase of woodlands, grassand, rivers, lakes as well as wetland is certainly favorable to ecological environment.

Key words: land use/cover change(LUCC), RS, GIS, Markov process, ecology, ecological improvement, evaluation of
effect, smulation and prediction, Xining city



