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Fig. 1 Location of the Jianghan Plain
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Table 1 Land use types and its description
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Table 2 Land use transition matrix of the Jianghan Plain in 2000—2010 B, km’

AR A Hhh piS:i! i HEAHL K35k Nt i Hh 2000 447t
Hiith 31 898.0 234.3 97.1 0.2 1058.0 837.7 0.2 34 125.5
pS:i 480.0 1596.7 54.2 0.4 139.0 51.2 0.1 2321.6
Fh 84.0 133.7 372.7 0.1 34.9 38.9 0 664.2
HEAH 0.3 0.4 0.1 2.4 0 0 0 3.2
K8k 1863.5 228.9 88.8 0 5363.8 31.3 12.0 7 588.4
N3 327.7 13.8 18.0 0 10.3 1625.0 0 1994.9
P 0.1 0.1 0 0 0 0 0.3 0.5
2010 451t 34 653.6 2208.0 631.0 3.1 6 606. 1 2584.0 12.6 46 698.2
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Table 3 Land use transition matrix of the Jianghan Plain in 2010—2020 B, km’

AR A HiHh piS:i) i A pi &4 N Lo 2010 47t
Hrith 31213.0 269.0 97.9 0.3 715.7 2354.0 3.7 34 653.6
it 370.7 1380.4 141.2 0.4 182.3 114.3 18.8 2 208.0
Hih 119.0 64.6 285.1 0.1 68.0 94.2 0 631.0
HEAHL 1.4 0.7 0 0.9 0 0 0 3.1
K38 2549.2 20.6 29.3 0 3879.6 121.0 6.4 6 606. 1
N3l 260.5 6.0 8.4 0 16.0 2293.1 0 2584.0
it 0.2 0.2 0 0 3.8 0 8.4 12.6
2020 4E4t 34 513.9 1741.5 561.9 1.6 4 865.3 4976.6 37.3 46 698.2
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Table 4 Land use transition matrix of the Jianghan Plain in 2000—2020 B, km’

AR A Hih S i A pi &4 N Hii o 2000 4t
b 30 490.3 291.4 112.6 0.2 467.2 2 748.4 15.5 34 125.5
it 570.5 1255.8 114.2 0.3 118.8 259.6 2.3 2321.6
i 136.9 98.9 255.9 0.1 63.5 109.0 0 664.2
HEAHL 1.4 0.7 0 1.0 0.1 0 0 3.2
K38 3045.9 85.3 66.5 0 4203.5 168.0 19.2 7 588.4
N3 Y 268.8 9.3 12.7 0 12.3 1691.7 0 1994.9
i 0.1 0.1 0 0 0 0 0.3 0.5
2020 4E4it 34 513.9 1741.5 561.9 1.6 4 865.3 4976.6 37.3 46 698.2
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Fig.2 Spatial distribution of water area changed to farmland and farmlands changed to artificial surface on the Jianghan Plain in
2000—2020

2.2 IIXEREKEZEEEHXHEE

TE P =0.01 B98FE/KFET, 2000 4F . 2010 4EF12020 =710 K 8k 42 e 5 22 F5 5043931 0. 563 | 0. 566
F10.421, VEICP AR T AAFE KB R S S S B SR | I SR R A Y 28 (B R M4 . 2000—2010
AER R PR BOEAR iR RRUE , 2010—2020 4F {AHCRR AT Pk 55, BERA K B AR S E 0 RERE A



26 R

%34 5

FITRRAR, AR DX Ik s (8] R PR E 7R TR R

KIS TR S 18] AR SRR AN 3 i, GEit SR S S w2 B ks B, 45 2R AN 5 s . 2000—2020
AR, VLD JEK SRS R AS AR 5 5 AR Bkt A e i, S EE B 9% 7K Jsls 1) i (3R A2 114 I A% 30 R 22
A, 20 a WA T 174, HAT 10 a BYIANEBE R, 7K s TR (B s (e 6 T ) R A Ko o séohn, - ELIG
P TS A 2 S A 1 1 {0 2R 4 Xl ] 0 0 1) DXl PR RSB AR, & P K Sl s () e VM A A8, T I A

W, H.2010—2020 4FRBUH OGS, ARAE SR A A WS R A3 k2>

Mz B A, RE SRS XA 2000

B ATTE VLD S R AU 320 Gt A2 i 1) VLD I A J 5 | 2 B DO U s 45

_»Z

(a) 20004F (b) 20104
AMK = EEERE = SEREEE - EsamE

7
—Z

S .
(¢) 20204F
e 0 75 150 km

K13 2000—2020 4F7TICF UK =S ] LISA KA
Fig.3 LISA cluster map of water area on the Jianghan Plain in 2000—2020
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Table 5 Types of the spatial autocorrelation of the water area on the Jianghan Plain in 2000—2020  E{i .4
AEA NP i fE R 4R T (L AT i I AE B o B ISER RS
2000 4 898 236 4 37 499
2010 4F 957 183 3 39 492
2020 4 980 176 3 55 460
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Table 6 Landscape metrics of water area at class level on the Jianghan Plain in 2000—2020
ey Prano w/ % Dy y/(m - ha=?) Iip w Iy w/ %
2000 4F 16.2 12.9 0.998 8 94.0
2010 4% 14.1 10.1 0.997 3 94.6
2020 4 10.4 5.9 0.998 5 95.7
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Fig.4 Spatial distribution of percentage of water area on the Jianghan Plain in 2000—2020
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Table 7 Grid number of rates of water area
LEffy Pranp.w < 10% 20% < Py <40% Prasow >40% Prap.w >60%
2000 4F 22 266 10 548 2 430 396
2010 4 25 904 7419 2017 577
2020 4 30 984 5279 597 13
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Fig.5 Spatial distribution of Landscape Division Index of water area on the Jianghan Plain in 2000—2020



28 KoBowE Bk R 534 %

| (a) 20004 - (b) 20104F (¢) 20204

I /‘y-0~<15 130~<40 =150~<60 =m70~<80 ~190~100 0 75 150 km
AW 70mm |5~ <30 =940~ <50 m60~<70 =80~<90 —

K16 2000—2020 4FVTICF UK BUER & AR RO i
Fig. 6 Spatial distribution of Aggregation Index of water area on the Jianghan Plain in 2000—2020
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Fig.7 Redundancy analysis ordination of water landscape with farmland and artificial surface on the Jianghan Plain
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The spatial- temporal characteristics and driving forces analysis of water area
landscape pattern changes on the Jianghan Plain*
CHANG Tong, LI Jiangiang, GUO Xuning, LI Yunling

(General Institute of Water Resources and Hydropower Planning and Design, Ministry of Water Resources of P. R. China,
Beijing 100120, China)

Abstract; In order to explore the dynamic changes regarding water landscape patterns on the Jianghan Plain and their
respective driving factors from 2000 to 2020, research was carried out using transition matrix analysis, spatial auto-
correlation analysis, landscape metrics analysis and redundancy analysis, applying both GIS and multivariate statis-
tics techniques. Results show that the surface area of water on the Jianghan Plain has decreased by 36% from 2000 to
2020, as a result of farmlands being reclaimed for urbanized purposes, and water-areas then being reclaimed for use
as farmlands. Indices of Global Moran’s I and Anselin Local Moran’s I show a distinct change, and water-area edge
density have dropped dramatically. Spatial aggregation and connectivity of water-area of some regions such as the Sihu
catchment have shown a significant decrease. 45.8% of the changes to the water landscape patterns are a result of
precipitation, temperature, and farmlands and artificial surfaces. Of these, precipitation and temperature factors on-
ly show a negligible contribution to the overall changes, the contiguous cultivated land has proven to be one of the
main causes of the reduction in water landscape areas, while artificial surfaces show a large and direct contribution to
the fragmentation of water bodies. During the last two decades, the changes to the water landscape area on the Jiang-
han Plain is evident, both shape complexity and connectivity have decreased along with a trend towards fragmenta-
tion, cultivated lands and artificial surfaces used for agricultural activities and urbanized purposes have severely af-
fected water landscape patterns.

Key words: water area; spatial autocorrelation; landscape pattern changes; redundancy analysis; the Jianghan

Plain
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