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Study on the dynamic change of water in Central Asia based on Landsat TM imagery
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Abstract: At present, with the rapid development of remote sensing and image processing technologies, using remote sensing data
for analyzing and monitoring water resources has become an inevitable trend. The five Central Asian countries are located at the
oore of Eurasia, and are considered as a stronghold of the "Silk Road" economic belt. They have lit tle rainfall all t he year round,
and differ greatly in water area. Based on Landsat TM/ ETM+ imagery, using the method of decision tree classification, we ex
tracted the information of Central Asian water, and selected the major lakes and canals of Central Asia as the typical research ar

eas to study the change of water area in 2000, 2010, and 2015. The results demonstrated that t he total w ater area of Central Asia
is 123 984. 80 km?, which includes 111 856 km? of lake area, 6 323. 59 km? of river area, and 5804. 58 km? of pond area. These
three types respectively accounted for 90. 21% , 5 10% ,and 4 68% of the total w ater area. In addition, while Uzbekistan has &«
bundant w ater resources, the other countries in Central Asia are all relatively short of water resources. Among the typical areas,

the Aral Sea, Irtysh River,and Ural River have large coefficients of deterioration, which are 41 18% ,24 82% ,and 14 68% re
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spectively. Generally, the water area is decreasing year by year in Central Asia. The study on the distribution and dynamic

change of water resources in Central Asia can contribute to "T he Belt and Road" strategy.

Key words: remote sensing; w ater area change; Central Asia
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Fig. 1 The topography of Central Asia and
distribution of main water bodies
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Fig. 2 Basic idea of classification rules

2.3 RARIZ BRI

FIH ENV L 3CEEEAT K M A5 8 B T, 7
Landsat $41% b, $EAT I BOVE 5, M 4 o B LL A,
PR I I AR, F700F 2 P4 TR, i B {1
Jai, M) R S0 TR AT 038, PR 2R 45 R AT &
8, R KA R P R X R, 02 B Google Earth
AT ASE L

TR I 2 T R UK B B 560 L A
G2 (KKK, T AR, LA T s ol 8 7 s A 53 5
HUE 2> EARDTE N T U A1 N T, Yoy i

P ANGE AN ZET L, TR/, FAR YU & iR
KA AR AR TERRIKIT, N THusl— Ok 77
NTABRE, = NTHUIE— ot 2 R T sl 3R 4
LI FSERR) 7T s ¥ SRl i BN T A1 9 3 K
T, IR 2 0 etk KT8 X LU A AR SCA BN L
Hodi 5 RIN, A% AR AFARAG A R ] 3 A
FESRYUIE. AEdb ALl b, AR RIS T B/
T 1 km® (95324 BARGUSE, BT 1 km® 19534
WL, AR T 1 km 1 AR 47K 474 2K A4 43 24
T

3

3.1 HEEHN

P T S 2 5 R MM T A7 R LS, PR o
MR R AR T30 3R B T s A B, AT D7 Aty b i
IR BB IR B2 A — LR LT 508 AN
TERE AR, BENLRFEAS 7] 1R K AR 2R, SRS 1E Google
Earth F36UF FOGE B AF 47y 5058 H 3R 280, 5 ) TR
TR PR AR MK 15 B R EURE RS

IR BRI VAN 45 (3R 1) T4, 3 PP DK
PR 7 NG B8 e, MRS BE O 96. 06% , Kappa %
Bl Q94 WHEI 7 RGE R 93 51%, WA 1) 43
FERG FEIR B 95 62%, HARYUME (1) 4 FE NG 5 T 2k
2T 97 33%.

1

Tab. 1 The evaluation of classification precision

S MU HARYLL u)ﬁézts il Pl RS Kappa
A A BA B BE(%) RE

bOES 101 4 3 108 93.51

UIRE] 2 131 4 137 95.62  0.94
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Fig.3 The statistics data of natural lakes and ponds
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Fig. 4 Distribution pattern of water in Central Asia
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Tab.2 Comparison of water area changes of typical research areas
km2
Ay LRI A1) SR B2 v i R o] HIUR S5 i Ly hr K] B K]
2000 17 978.70 29 358.36 6 220. 92 1 280. 14 1202. 61 330. 10 1470.52
2010 15 738. 76 14 866. 33 6 192.45 1 209.36 652.49 379.36 1263.27
2015 17 326. 65 11 305.92 6 161.03 1013.99 1 156.73 263.20 1072.97
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