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Dynamic trend analysis of land use change in the ganjiang upstream watershed by
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Abstract; Land use change has become a hot issue on the global climate change research, which includes two aspects: one
is the study of land use change process, and the second is the driving factors of land use change. Ganjiang is the greatest
river of the Poyang Lake watershed, of which the watershed area accounted for 51.5% of Poyang Lake basin. Ganjiang plays
a vital role in the development of social economy of Jiangxi Province. As an important area for water conservation, ecological
protection and restoration of Jiangxi Province, the ecological and environmental conditions of Ganjiang upstream are the
foundation that the Ganjiang watershed ecosystem depends on existence and development. It is also the premise for ensuring
the ecosystem health of the whole Poyang Lake watershed. This study used the TM images of Ganjiang upstream watershed of
the year 1990, 1995, 2000, 2005 and 2010 as well as the SPOT image data of 2010, by visual interpretation method and
GIS software space, obtaining the land use cover change data of the study area. On this basis, the authors used the methods
of grey relational analysis and principal component analysis to analyze the statistics of the Ganjiang upstream watershed
between 1990 and 2010, and found the drivers of land use change. Then GM (1, 1) gray prediction model was used to

predicate the driving factors and land use change of the study area between 2015 to 2030. The results are as follows. First,
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from the point of view of single land use dynamic degree, the land use degree of Ganjiang upstream watershed was on the
rise from 1990 to 2010. Of the six kinds land-use types, from 1990 to 1995, construction land has the highest single land
use dynamic degree, followed by water, woodland has the minimum value. From 1995 to 2000, unused land has the highest
single land use dynamic degree, followed by water, woodland has the minimum value. From 2000 to 2010, construction
land has the highest single land use dynamic degree, followed by grassland, woodland has the minimum value. From the
point of view of comprehensive land use dynamic degree, the comprehensive land use degree of Ganjiang upstream
watershed showed a trend to increase in 1990—2010. The extent of land use change of various land-use types has the largest
value (10.89%¢) between 2000 and 2010. Over the 20 years from 1990 to 2010, the area of agricultural land, grassland,
water area and unused land decreased, whereas the area of construction land and forest land increased. Second, the grey
relational grade of population, GDP, fixed assets investment, urbanization level, the proportion of secondary industry and
tertiary industry proportion is greater than 0.5. This indicates that the six factors are the driving factors of land use change
influencing the 16 counties and cities in the Ganjiang upstream watershed. These six factors have different impacts on the
various land use change.

Third, the driving factors of land use change are different for various land types during the same period and for the
same land type in different periods. Finally, over the next 20 years, Ganjiang upstream watershed would have a steady
growth in population and urbanization level, thus making the corresponding construction land area constantly increasing,
whereas the arable land area continuously decreasing. Construction land area and GDP have synthetic growth trends. The

forest area gradually would increase, whereas water and unused land area would slowly decrease.
Key Words: RS; GIS; land use change; principle components analysis; the GM(1,1) model
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Fig.1 The sketch map of location in the study area
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Fig.2 The land use area change and change amplitude of Ganjiang upstream watershed from 1990 to 2010
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Table 1 The variation of socio-economic factors and land use changes in 16 counties of Ganjiang upstream watershed from 1990 to 2010

X, X, X5 X, Xs X Y, Y, Y; Y, Ys Y
FHTIX 28 1580979 98267 17.99 10.23 41.28  -4575.9 2308.52 -2759.94 -960.41 6324.05 0.686
wma 15.51 706516 521317 8.5 41.9 12.04  -5339.3 17935.83 -13224.6 -1589.47 3746.95 4.5356
B 10.42 800830 438545 5.32 19.99 2494  -9164.3 17694.22 -13716.6 408.55 5064.47 -7.805
EER 15.97 692337 431271 10.85 25.06 16.48 -17895 11478.6 -1067.4 -245.19 6553.88 —-8.0444
KA 5.24 522666 451866 4.18 27.52 24.21 -7667.24 5139.7 118.3 883.47 1733.79 11.3327
Bk 4.83 253301 165979 3.09 14.87 2429  -1363.7 15068.92 -16947.3  1650.4  1988.18 1.707
3" 2.23 367894 79185 3.57 39.69 16.67  -9199.5113385.9 -10303.5 1979.62 1864.87 12.2262
e 7.96 261225 115379 9.79 12.11 29.25 6299.83-12575.4 4649.57  440.57  940.2 4.5257
Jer 5 423093 487317 5.8 30.11 17.89 3941.32-4322.09 -1424.33 -18.7 1956.76 -1.6581
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TH 28.36 724438 526693 13.09 28.86 18.99  -1096.3624286.95 -20788.2 -2059.28 4021.8 2.2103
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Fii 4z 13.51 614149 168460 13.02 18.74 29.94 -14823.3 17440.2 -4109.22 -273.8 691.52 -93.2044
eS| 11.3 410257 120670 3 27.51 22.77  -7513.6 5400 -786.83  842.67 2656.27 17.7786
Fap 5.57 203444 68111 6 14.6 20.01 -9024.51 24259 -15067 -517.75  623.8 4.1588

X, : B A/To otal population, X,: GDP Xy [ 5/ ¥/ Investment in fixed assets, X,: MEHILIKT/ Urbanization level, X5 27"k Lk
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Table 2 Grey correlative degrees of land use changes and driving factors changes from 1990 to 2010

+ I FHZEAY land use type X, X, X, X, X X
Bt Arable land(Y,) 0.63 0.61 0.57 0.60 0.59 0.62
MHL Woodland( Y, ) 0.62 0.65 0.63 0.58 0.56 0.55
Ml Grassland (Yy) 0.64 0.63 0.59 0.61 0.67 0.60
KIE Water(Y,) 0.52 0.54 0.61 0.56 0.68 0.67
A5 ML Construction land (Y5 ) 0.77 0.83 0.73 0.69 0.62 0.58
FAFIHL Unused land(Ys) 0.62 0.63 0.56 0.60 0.67 0.72
(2) AR BERE M PR3 I A S 73 #r 2000—2005 4F- il 2005—2010 4F- 4 4~ B + 3 A

[&] B 4% 51 %7 1990—1995 4F . 1995—2000 4F . AR T KA ST, 5 SR 3R 3,

£3 IHAATLEWNEFELNREXEKE

Table 3 Grey correlative degrees of land use changes and driving factors changes

b IR B

Land use type Period 4 % s X4 Xs s
Hb 1990—1995 0.62 0.64 0.53 0.55 0.60 0.56
Arable land 1995—2000 0.79 0.79 0.73 0.66 0.53 0.75
2000—2005 0.57 0.61 0.60 0.50 0.51 0.51
2005—2010 0.99 0.97 0.92 0.90 0.98 0.55
piS:i! 1990—1995 0.65 0.57 0.57 0.63 0.63 0.61
Woodland 1995—2000 0.74 0.80 0.81 0.78 0.52 0.79
2000—2005 0.59 0.68 0.68 0.55 0.56 0.52
2005—2010 0.96 0.98 0.91 0.92 0.91 0.58
i 1990—1995 0.59 0.61 0.57 0.60 0.56 0.60
Grassland 1995—2000 0.73 0.71 0.70 0.69 0.53 0.77
2000—2005 0.65 0.60 0.55 0.51 0.53 0.54
2005—2010 0.88 0.94 0.94 0.86 0.96 0.57
K8k 1990—1995 0.56 0.62 0.60 0.59 0.67 0.59
Water 1995—2000 0.80 0.87 0.81 0.82 0.52 0.88
2000—2005 0.56 0.56 0.54 0.55 0.52 0.55
2005—2010 0.99 0.97 0.83 0.88 0.95 0.58
A 1990—1995 0.63 0.57 0.57 0.58 0.59 0.59
Construction land 1995—2000 0.68 0.67 0.71 0.61 0.52 0.61
2000—2005 0.61 0.75 0.70 0.53 0.62 0.57
2005—2010 0.97 0.99 0.95 0.97 0.93 0.55
ARF I 1990—1995 0.86 0.81 0.84 0.80 0.92 0.84
Unused land 1995—2000 0.88 0.85 0.83 0.82 0.49 0.87
2000—2005 0.61 0.59 0.59 0.62 0.62 0.67
2005—2010 0.72 0.76 0.69 0.69 0.70 0.33

LERFRN] AR Y A e £ R R, AR A AR R R
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WA 2005—2010 4F 5 N BL Y 6 28 R AR b A7 3
322 WKshH T B 5, 43 AS [6) ek B AN [] = 3 ) FH A8 b G 3 2

MR 2 13k 3 MBI LIRS 1990—2010 4F,  FREHER 45 ILE 4,
1990—1995 4F | 1995—2000 4f, 2000—2005 4 FiI

R4 THARTUETFIREE
Table 4 Contribution rate of land use change factor

FE 43 Principal component

R Y 1 2 3
Land use type AT AFIEM maR AT AFER maR T BHEE Ao
Component Eigenvalue Centage/% Component Eigenvalue Centage/% Component Eigenvalue — Centage/%

B 1990—2010 X, 2.73 45.502 Xe 2.17 36.167 X, 0.431 7.185
Arable land 1990—1995 X, 2.285 38.086 X, 1.678 27.974 Xs 1.105 18.420
1995—2000 X, 2.622 43.704 X, 1.473 24.546 X 0.995 16.591

2000—2005 X, 3.345 55.749 X, 1.338 22.306 X, 0.867 14.453

2005—2010 X, 2.423 40.384 Xs 1.746 29.103 X, 0.959 15.975

A 1990—2010 X, 2.73 45.502 X, 2.17 36.167 X, 0.431 7.185
Woodland 1990—1995 X, 2.285 38.086 Xy 1.678 27.974 X 1.105 18.420
1995—2000 X 2.622 43.704 X, 1.473 24.546 X 0.995 16.591

2000—2005 X, 3.345 55.749 X 1.338 22.306 X, 0.867 14.453

2005—2010 X, 2.423 40.384 X, 1.746 29.103 Xy 0.959 15.975

b, 1990—2010 Xs 2.73 45.502 X, 2.17 36.167 X, 0.431 7.185
Grassland 1990—1995 X, 2.285 38.086 X, 1.678 27.974 X 1.105 18.420
1995—2000 Xe 2.622 43.704 X, 1.473 24.546 X, 0.995 16.591

2000—2005 X, 3.345 55.749 X, 1.338 22.306 X 0.867 14.453

2005—2010 Xs 2.423 40.384 X, 1.746 29.103 X, 0.959 15.975

K3 1990—2010 Xs 2.73 45.502 X 2.17 36.167 X3 0.431 7.185
Water 1990—1995 Xs 2.285 38.086 X, 1.678 27.974 X3 1.105 18.420
1995—2000 Xe 2.622 43.704 X, 1.473 24.546 Xy 0.995 16.591

2000—2005 X 3.345 55.749 X, 1.338 22.306 Xy 0.867 14.453

2005—2010 X, 2.423 40.384 X, 1.746 29.103 X 0.959 15.975

AV 1990—2010 X, 2.73 45.502 X, 2.17 36.167 X, 0.431 7.185
Construction 1990—1995 X, 2.285 38.086 X 1.678 27.974 X 1.105 18.420
land 1995—2000 X5 2.622 43.704 X, 1.473 24.546 X, 0.995 16.591
2000—2005 X, 3.345 55.749 X5 1.338 22.306 X 0.867 14.453

2005—2010 X, 2.423 40.384 X, 1.746 29.103 Xy 0.959 15.975

A b 1990—2010 X5 2.73 45.502 Xe 2.17 36.167 X, 0.431 7.185
Unused land 1990—1995 X5 2.285 38.086 X, 1.678 27.974 X, 1.105 18.420
1995—2000 X, 2.622 43.704 Xe 1.473 24.546 X, 0.995 16.591

2000—2005 Xe 3.345 55.749 X5 1.338 22.306 Xs 0.867 14.453

2005—2010 X, 2.423 40.384 X, 1.746 29.103 Xs 0.959 15.975

e 4 Al LI H AR R s A ] 28 180 B+ s ) FIRAE, A5 3 T AL 4N
AR IR B A AT, OF HAE AR IR —28 (¢ + 1) = 10215. 23435 %959 — 9547324349

I+ b A FHAR AR R 3R 30 BTt A A ] R0 12 A TR B 2 A X 1 25 1Y) - 35 4 X (A
3.3 ERVL LU A AR A R S B 0.118% , 7725t €=0. 018236<0. 35, /MR ZEMER P=
331 HHOR AR IR SR T BT 1, SOGB4

K GM( 1, 1) IR BRI FOM T E s A () E A5 2 45 0K 3 PRl 7 ) A 4n
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Fig.5 The trend of main driving factors of land use changes
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Fig.6 The trend of land use structure of next 20 years in

Ganjiang upstream watershed
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