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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
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WAL 0.02 0 0 2.70 204 0 0 0 46.23 0 7.19
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Table2 Dynamic variation of each land use type of Xining city from 1999 to 2005
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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
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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
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Bl S IHA (R 5). MREETMSE R, WFFTIX A K LUCC 5
DA R
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4, SRR AR /D 3658.202 hm?; 4R E IR
A, EBPER 1 2005 4ER 20.35% 0% % 11.71%; /KM
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SRy i S N T M, B MR AS I T i, 1S
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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
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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
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oo 337 24.896.60 341 25142.76 3.46 25510.20 352 25982.95 365 26 959.76
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4 LHHig5iTie

20004F P8 K TT A fil s sk it LK, B A 20 57 1) PRI
RREFIN R SRR N, G 7 17 AR 29 gt DA A Tk
R, CAASIE . RedR SR SEAE B ol R e, IRAf
IR T RN AS I R IE G, UL S BRI AT K
MR A, R SRR D e, Bk Dk 4.81%,
AU FEIR T I AU O A5 A b 5 A8 38 H b 43 ) 38
74.20%F1147.38%. EEEALPILE Sy RAR L, RFIH
- s 5l 7K b — BRI AT T P M

V4 7 Ti7 2005 4F A 1 FH R SR B 4 43 53] 14 0 13.39% 71
2.14%, HARRAENIE N RARFEH— AR FHb, KA
H A — R AR B — — EAR MR bR, bt A B B
R MRH s 7843 3 B 1 20004 LA K S it () 4B B 8
ROCHD L NRIBIA S A S @ TR R T 1
TSRS 76 Barsh St sh IR, Kk
10 @y B LA IR, TP T S M () R T
DA e i R AR S5 A A (1) 388 T i 5 X - ) FH 7 AR
AR =y S T 1 = P N B P N S 28, SR
Gkl LR X, BT e, LR M
Wit b, BEWAES. MK EMEEAREE, ERT
NI S T NN [T RS € a7 7 VA W R e T8

R OBE Hb 2 Y R R B 2R A, 1999~
2005 475 317 b MR FH B A A TR e R, SRk
10 a LA Jx & AR RAS I iy il 25 st bk, 6alm), 4t
Ay XA R AN 73.58% 01 R Ak A T AR,k

P 117 M) P B2 L 1 D s e i ), R — PR
PR XS N AT

HI 374 7 17 BAT 3 R O S X ) 2 AR A st
BRI, ARAR. HEAREREAT NS S ] BRIE, A
FAGEN AL VR PRI S S i R 5 A 3R N
A DX AR PR HE MR B I A S5 A A 5 22 S (K L D 2
o AEERE NS, LR - S A
BB LR 2% . AL, Do MO 7 77 T AR B AL
R A e BT AL R R O 50 R,
M RE R BRI BN . 15 Je BT 70 KA IR BRI AR
CHD RN REGABE TREMAERT, SRS 5k Hili
P WSRO N MEIE R AR KR SN TR
&t Ml AESRY SL5 g &, Rk @i
ARG & BRI G R e 4 =t AL
S 25 R B TP 455 T RO A RO 8 Tt A 5
VU AE A B D Aot o 2 AN AR A A5 A 10 2% AF
T GEIFRARFA M TURX S A A i T
FEHATRE DY, BEEmAAL, NITHRSA S T,

(& % X W
[ ®RE, DU, sk, R E (LUCe)

RS LA R TFES4R, 2001, 17(4): 151—
155.

Gao Xiangjun, Luo Ming, Zhang Huiyuan. Study on land use
and cover change and land consolidation[J]. Transactions of
the CSAE, 2001, 17(4): 151—155. (in Chinese with English
abstract)



57 H R

FT RS GIS ft 11 LUCC S0 AT KA FL T

217

(2]

(3]

(4]

(5]

(6]

(8]

(9]

(10]

BT IR AR AT T AL O S — - 3 R /3 7
A A I BRf s B [ . ISR, 1996, 51(06):
553-557.

Li Xiubin. A review of the international researches on land
use/land cover change[J]. Acta Geographica Sinica, 1996,
51(06): 553—557. (in Chinesewith English abstract)
MRE, X8R, #4. LUCCIHFST it VPR . He
PRL#BERE, 2003, 22(01): 22—29.

Cheng Baiming, Liu Xinwei, Yang Hong. Review of most
recent progresses of study on land use and land cover
change[J]. Progress In Geography, 2003, 22(01): 22—29. (in
Chinese with English abstract)

AR, XIESE, PRFIT, %&. BRSO AESER RS
[J. HhBRELE#ERE, 1999, 14(04): 40—44.

Guo Xudong, Liu Xinwei, Yang Hong, et a. Perspective of
landscape ecology in europe[J]. Advance In Earth Sciences,
1999, 14(04): 40—44. (in Chinesewith English abstract)
skt S, AT, R AR (LUCC)F S B
JRHE[T. TR ARNLFGT, 2006, 2(3): 221—225.
Zhang Shiwen, Tang Nangji. Land use—cover change (LUCC)
research present situation and outlook[J]. Subtropical
Agriculture Research, 2006, 2(3): 221—225. (in Chinese with
English abstract)

MR, A2, SRR, FET A G RUNA SO SRR
AP 2t ) 8 4 25 T AL TS0 [ ] . Ak TR 244, 2005,
21(3): 121—125.

Sun Danfeng, Li Hong, Zhang Fengrong. Spatial simulation
and prediction of land use and land cover using adaptive
stochastic rules and landscape pattern characteristicqJ].
Transactions of the CSAE, 2005, 21(3): 121—125. (in
Chinese with English abstract)

TREE, XEER, Higae, 5. R R A S A
FREFAELT . k)11, 2005, 26(6): 740—746.

Zhang Yu, Liu Guiming, Ma Haiyan, et a. Changing
characteristics of land—use and land—cover in the Heihe
River basin[J]. Journa of Glaciology and Geocryology,
2005, 26(6): 740—746. (in Chinesewith English abstract)
TIR, KT, HILE, . Bk H T R AR
FAESBON[). ANk TR, 2009, 25(3): 213—218.
Yu Kaigin, Fen Yongjun, Zheng Jiuhua, et a. Land use
changes and their ecologica effects in urban—rura
ecotong]J]. Transactions of the CSAE, 2009, 25(3): 213—
218. (in Chinese with English abstract)

Fidinr, ERER], SEEEOE. LT RBSEEAT R AR A
FHAZSIREE RN DABRILAARTIT 1 [ ). s IRl 2k e,
2004, 23(6): 49—55.

Yang Shuhe, Yan Haili, Guo Liying. The land use change
and its eco—environmental effects in transitiona
agro—pastoral region: A case study of Yulin city in Northern
Shaanxi province[J]. Progress In Geography, 2004, 23(6):
49—55. (in Chinese with English abstract)

BBEAL, 28, EAH, % ETTMEGRIGISH 11 R
PR B LRI RN [ A R4, 2006,
22(10): 78—82.

Zhao Gengxing, Li Jing, Wang Jieyong, et a. Anaysis of
land use/cover change and its environment effects based on

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

TM imagery and GIS[J]. Transactions of the CSAE, 2006,
22(10): 78—82. (in Chinese with English abstract)

WAk, SR BT X A PR AR IR B ) AT ). A
M TRE2A9R, 2008, 24(10): 56—62.

Xie Linghua. Driving force analysis of land use changes in
the typical farming—pastoral ecotone[J]. Transactions of the
CSAE, 2008, 24(10): 56—62. (in Chinese with English
abstract)

<A BRI 5T GISH T X LUCC M AL 1248
W, TRXMEE, 2003, 22(2): 185—191.

Yan Jinfeng, Chen Xi. Analysis and stimulation method
discussion on LUCC of arid region based on GIS[J]. Arid
Land Geography, 2003, 22(2): 185—191. (in Chinese with
English abstract)

HEVE, Ji/NEG BRAE, S RIE A D SRR I K
T R A [ HUPTIE R, 2007, 26(12): 1697
—1702.

Miao Yunfa, Fang Xiaoming, Dai Shuang, et a. Origin of the
second terraces in the Huangshui drainage area, Qinghai,
China, studied based on sporopollen recordgJ]. Geological
Bulletin Of China, 2007, 26(12): 1697—1702. (in Chinese
with English abstract)

TR, A, R, . 5 R AR I K
B A HERR X AT [ ). TRRAEH, 2006, 24(3): 365
—369.

Wang Xianyan, Lu Huayu, Ji Junfeng, et al. Identification of
dust sources of the miocene—pliocene red clay deposit in the
northeastern tibetan plateau[J]. Acta Sedimentologica Sinica,
2006, 24(3): 365—369. (in Chinesewith English abstract)
BUEA:, A4z, M, . s R AR SR =4l
WS S ARIT[] . HORRH 4R, 2000, 19(2):
1—4.

Gu Yansheng, Li Changan, Guo Guangmeng, et 4.
Tectonic—climatic events and environmental change of
Tretiary in Northeastern Margin of Qinghai—Xizang (Tibet)
Plateau[J]. Geological Science and Technology Information,
2000, 19(2): 1—4. (in Chinesewith English abstract)
HIR, Ik, WIS, FIEEROKRIRSGE TR S
RIRE TR, TRRBRESE, 2007, 21(2):
95—99.

Zhuo Macuo, Feng Qi, Li Jinxiu. The study on water
resources exploitation and regional economy of Hehuang
Areas in Qinghai[J]. Journa of Arid Land Resources and
Environment, 2007, 21(2): 95—99. (in Chinese with English
abstract)

)73, FRIR . NGB K A TR ). T
RXWEFT, 1995, 12(2): 18—23.

Li Wanshou, Li Xiaodong. Effects of human activities on the
ecological jenvi ronment of huangshui valley[J]. Arid Zone
Research, 1995, 12(2): 18—23. (in Chinese with English
abstract)

MRAEER, FISLAE, WEL S5, HIEA K b X AR E AR
BRI HT S L SR VLA AR, 2001, 21(4):
719—725.

Chen Guichen, Zhou Lihua, Peng Min, et a. Remote sensing
interpretation and its characteristics of the forest and shrub



218 Al TRE2EF 2009 4F

vegetation in Huang Shui area, Qinghai Province[J]. Acta [20] Jenson J Q, Cowen D. Principles of change detection using

Botanica Boreai—Occidentalia Sinica, 2001, 21(4): 719 digital remote sensor data integration of gis and remote

—725. (in Chinese with English abstract) sensing[M]. Cambridge: Cambridge University Press,
[19] K3, BFHMW. KT XEA A R HR TVE R 1977. 1—25.

FHE[T. HeFR224R, 2003, 58(5): 643—650. [21] Etienne Pardoux. Markov Processes and Applications:

Zhu Huiyi, Li Xiubin. Discussion on the index method of Algorithms, Networks, Genome and Finance[M]. New Y ork:

regiona land use change[J]. Acta Geographica Sinica, 2003, John Wiley and SonsLtd, 2008: 28—52.

58(5): 643—650. (in Chinese with English abstract)

Analysisand simulation prediction on LUCC of Xining city based on
RSand GIS

Fu Yang®, Xiao Jianshe™*, Xiao Ruixiang®, Sa Wenjun?, Li Xilai®
(1. Qinghai meteorological science institute, Xining 810001, China;
2. Foreign Affairs Office, Agricultural and Animal Husbandry Bureau of Qinghai, Xining 810008, China;
3. School of Agriculture and Animal Science, Qinghai University, Xining 810003, China)

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
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Fu Yang, et al. Analysis and simulation prediction on LUCC of Xining city based on RS and
GIS(Figure 1)
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Fig.1 Situation of land use/ land cover of Xining city in 1999 and 2005
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