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Abstract; Based on the spatial dataset obtained from the TM remote sensing data in 1986, 2000
and 2014, combined with the field investigation data, the maps of the land cover pattern in the
source of Yangtze River were made, and the transition probability between all kinds of land cover
was determined by using the amplitude of the land cover pattern changes during the three different
periods. In addition, Markov model of land cover change in this region was established and vali-
dated by the transition probability. The characteristics and tendency of land cover changes were
analyzed and forecasted with the Markov model. The results indicated that the characteristics of
land cover change were coincided to Markov process, thus, the Markov model could be used to
validly simulate the process of land cover change in the source region of Yangtze River. The deg-
radation trend of land cover in the source region of Yangize River was exiremely evident. The are-
as of wetland and alpine grassland with high-mid coverage continued to decline, while the area of
low cover alpine grassland and bare land had consistently been increasing. However, with the es-
tablishment of the Three Rivers Headwaters Nature Reserve and the increase of precipitation in

this region since 2000, the degradation trend of vegetation has been relieved obviously.

Key words: Markov process; the source region of Yangtze River; land cover change; transition
probability ; degradation.

# [ 5 8 S SE AT ST RI35 B (2013CBA01807) E & H AR 2 A7 H T AR 54 35 H (40925002) FIE % 11 R B 5 48 B3 H (41271224)

v,

# s WIHAEH E-mail: wanggx@ imde.ac.cn

Wk H . 2014-06-23

P H . 2014-10-18



196

F3E H1Y

F ARFREE 142 8] A8 A A0 = A [a] 4 1) P
J5 FOU BT AN ) 4 H 35 Bl A Jm) , i+ i B A% SR
(AR AT B4 B EE B KA A 3ot A DL B AR ) 22
S A R 2 AR R BE MR ( Turner, 1988 5 3% A 55,
1993) , FEN 3 1 55 — ] 1) A 5 b, K VLR X 4
mPE Rt KN SV K IR X FEES RGN —
W FE i E AT KRR A U A Y R
D7 A oy A LA ( EARZESF,2007) . KT
TRIX AR A S R G0 6 K0 A S R ik
o PP ( Yang et al. ,2006) 5 1230 X 51A 18
B A RS IR A R s TR R S
EFAHLIX (P A%, 1990) 5 i H A IT I8 IX 2
TLIT IR DX K 43 A7 fe B v i) b DX, oK) T L o
A ZYTIRIX Y 89% LA L, T oKk )1 Fil K o 5 DX AR 9 1)
25% LA b (A4 ,2002) , PRI, DA b A 55
TN F AR TR X 4 B A% S X A iz b X A
BRGVEEAEEEN,

+ A SR AR AR A 5 AN 2RIE B A R LR
X (I ESE N A Rl S NS 78 v e
(AEAK (Liu et al.,2005) . 5TV + 35 LI
X = ZELE A R G AU A ARG S T
JINEBUER ( McGuire et al.,2002) , R VTR X+ #i 7E
AT G Bk AR AL i R I B, Bl A EK
AL 5 ARG S TR H 5 E] VIR XY
b AR R IR A A WAk, AR R
B, 7 20 20 70 AR LIK , 120 DX 1 7 1l 30 ™ B
Rk, A TR R ZE2 40 , vk VB I Rl I 1 bl 2 1D
Bk AL RS R i ] 45 B 52 (A
2003 ;3 ZE W4 5 | 2009 ; # 6 EI 5, 20105 B 4 35 %
2010; FBVRAF,2012) , ARG VIR DX A 4 7
¥ J B ERAR SRR DL R 3R B A T AR 20 5% , SR
T i A 360 S A AL 1)y OO VTR X - b 3 5 A%
JRI AR AL 5 AR A AR A S EOE T RIS

AR H i O iR A5 B AR r B
MEREFNEE (XL 55,2008 ) , LU &0 552 1 2% 58
ST R SR AR TR AR O R, XTI X 1986
2000 5 2014 4 3 IR TM SEARIEAT IR,
XoF L A% s 3 A e 7 A% R 15 1 - b S R R
W, I DAL Ry it 7 B AR B R AR Y | 3 3 AR 7R 5
BTV X A 17 5546 e 8 A AR R AR R & e
5T

1 MARMXEHARFTE

1.1 R IXAHEL

ARMWFFE KRR TTIR X, DL TR /K S0y
FLOR B T 90° 43" E—96° 45" E, 32° 30’ N—
35°35'N, it il A2 13.78 J7 km® (& 1), #b
i DLl Febg o 3 MR S ARG, KR, Y
i yE eI A B R SR R AR TRV 3 A R
B, PR KB AR AERS RS BB =R
BRG HERMAESRG SEBFRMAS RS
RIS | SR — L] 45 M 43 A B B A KA
VB A Ly A0 45 g T2 N, 76 5 R 1L 1 35 4 A
RGBT A YA, B S s il
JE 4 B AR o, RIS
@ T R IE T R 5 o T R A U by, 2 AR
PRI R -1.0 C, 24 F-REK N 387.7 mm(E
HR 4555, 2004 ; 3 455, 2009)
1.2 W5k
1.2.1 EURRAEETE ARSCRAKITIEX 1986
4F 2000 45 2014 4 3 ASEHE T TM 5214, i
Gk R8T LTS 2 1E L) K M (I AS TE X 3 35
PR IEATAREAL AL 3, AR5 X VTR X R A T 5 % 4%
KA 2 HAE i 7 A A Bl g 2 B R AR RE AR
SRR AR A SEREA S AE TV A% P B DR AE
LT 12 K223 AW IR IR AR bR R (R 1,
Kl2), o R AW o0 250 B LR PRAR 2 G 0
BRI G AR AT R 35, 45 3 B £
M7 B R R (ZEARAT SR, 19985 T AR 25 45, 2009 ;
Mssie et al,2011)
1.2.2  DRPIREARIE S 515 SRR SR
SRR L it . AR — 2B RS X

34°N |

240 km"‘ ~ ;iﬁgm
3peN|f ———— . . ﬁjﬁ(ﬁ]_‘ﬁ. A%

0 60 120

91°E 92°E 93°E 94°E 95°E 96°E

1 FARRERTEE

Fig.1 Sketch map of Yangtze River’s source regions
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Fig.2 Data and methodology used for image classification and result
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Table 1 Land cover types of source regions of Yangtze
River and Yellow River
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Fig.3 Methodology applied to calibrate, simulate and validate the model
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F2 1986—2000 F +ith B = KBRS IEFE (%)
Table 2 Land cover transition matrix from 1986 to 2000
BRG] H-AS  M-AS  L-AS  H-AM  M-AM  L-AM  ASM WL BL L&S WD C&V A
H-AS 59.5 1.1 0.4 2.5 2.2 0.6 4.5 0.8 0.1 0.0 4.0 15.5 -12.6
M-AS 12.2 70.5 0.7 1.4 4.1 2.7 2.2 0.2 0.3 0.0 2.4 11.0 -12.5
L-AS 10.9 14.5 87.3 1.0 2.3 15.7 2.5 0.1 2.9 0.1 2.4 0.0 11.3
H-AM 1.0 0.2 0.1 89.0 0.6 0.5 5.4 1.4 0.1 0.1 1.0 11.8 -6.7
M-AM 2.7 0.9 0.4 2.6 84.3 1.2 3.3 0.6 0.0 0.0 4.3 8.3 -6.0
L-AM 9.8 9.8 0.8 2.4 5.5 75.6 4.1 0.5 0.6 0.0 7.4 5.9 3.4
ASM 0.9 0.2 0.1 0.5 0.4 0.3 76.4 2.0 0.1 0.0 1.4 3.5 -17.6
WL 0.2 0.1 0.0 0.3 0.1 0.1 0.6 92.3 0.1 0.3 0.9 1.3 =-5.1
BL 2.7 2.7 10.1 0.3 0.5 3.2 0.8 2.0 95.8 17.3 68.3 14.7 8.8
L&S 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 82.0 0.1 0.0 -16.7
WD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 7.6 -37.8
C&V 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.5 20.4 70.7
ARFRIZN BE (1986—2000) £ L1 56 38 A s i iER RS I, s Bkl
R3 1986—2000 F DR KR FEREIG L
Table 3 Test of Markov Model from 1986 to 2000
B3 H-AS M-AS L-AS H-AM M-AM L-AM ASM WL BL L&S WD C&V
2014N;; 22.9 11.2 8.6 10.1 3.7 4.4 27.7 0.8 0.0 0.0
20140, 21.7 11.6 9.3 10.1 3.9 4.6 26.3 0.9 0.0 0.0
Z1H (%) -0.2 1.2 -0.4 -0.7 0.0 -0.2 -0.2 1.4 0.0 0.0 0.0
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Table 4 Land cover transition matrix from 2000 to 2014
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1. 08x10*km? , 5 JF T AL 27 1% 5 17 5 ¥ ) 1 AR

=2.02% , HRHE X2

R H-AS M-AS L-AS H-AM M-AM L-AM ASM WL BL L&S WD C&V A

H-AS 74.9 0.7 0.5 1.1 2.3 0.5 2.7 0.3 0.1 0.0 1.7 8.5 -4.0
M-AS 6.3 89.7 0.3 1.0 1.5 0.7 1.0 0.2 0.3 0.0 0.5 10.9 -1.8
L-AS 5.6 2.6 91.8 0.5 2.4 6.0 1.3 0.1 3.5 0.2 0.9 4.4 2.5
H-AM 0.9 0.2 0.0 93.6 0.4 0.3 4.1 0.4 0.0 0.1 0.1 8.7 -3.6
M-AM 5.6 2.5 0.3 1.9 91.3 1.5 2.0 0.1 0.0 0.0 0.1 8.1 1.8
L-AM 4.3 2.7 0.8 1.2 1.4 89.3 3.6 0.3 0.5 0.0 0.7 9.1 0.3
ASM 0.5 0.1 0.0 0.5 0.3 0.1 84.3 0.5 0.0 0.1 0.3 7.4 -12.1
WL 0.0 0.0 0.0 0.1 0.0 0.1 0.2 97.8 0.0 0.3 0.1 4.5 -1.4
BL 1.9 1.4 6.2 0.2 0.3 1.4 0.5 0.3 95.5 11.9 21.7 9.7 2.8
L&S 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 87.3 0.0 0.0 -11.9
WD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.1 16.4 0.0
C&V 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 17.7 12.2 176.5
ALY B (2000—2014 ) 4+ #078 35 2R AR (b i, IESURaesdom, th B &b
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Table 5 Test of Markov Model form 2000 to 2014

eS| H-AS  M-AS L-AS  HAM  M-AM  LAM ASM WL BL L&S WD C&V
2028N[j 3.2 8.2 22.2 11.2 9.4 10.1 3.5 4.5 27.0 0.7 0.0 0.0

20280,] 2.7 6.8 24.2 10.4 8.1 10.0 3.2 4.2 29.8 0.7 0.0 0.0

ZH(%) 0.4 1.4 -2.0 0.8 1.4 0.2 0.3 0.3 -2.8 0.1 0.0 0.0
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Fig.5 Trend of the land cover change of the source of Yangtze River
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