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Spatial-temporal variations in lakes in northwest China from 2000 to 2014
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Abstract; Based on Landsat TM/ETM +/0OLI remote sensing images in the period from 2000 to 2014, the vectorized
boundary of 111 lakes with ‘areas greater than 10 km® in northwest China were obtained by artificial visual interpretation
technology and the causes of lake variations were analyzed. Several conclusions can be drawn from the present study: (1)
From 2000 to 2014, the lakes in northwest China have expanded, with lake areas increasing from 1.58 X 10* km® to 1.74 x
10* km’. (2): The lakes showed an overall expansion trend; however, several regional differences were noted and, thus, as
shown in the figure 4, the study area could be divided into five sub-regions based on changes in the area of the lakes. The
lakes in northern Xinjiang Uygur Autonomous Region and southern Qinghai Province remained stable. The lakes showing an
expanding trend were widely distributed in the Inner Mongolia-Xin Jiang Lake Zone and the Tibetan Plateau Lake Zone.
This region from west to east included the Tarim Basin, northern piedmont of Kunlun Mountains, Altun Mountains, Hoh
Xil, Qaidam Basin, southern piedmont of Qilian Mountains, and the northern Three-River source region. The lakes that

were shrinking were primarily located in two regions that consisted of the central northern Xinjiang including Junggar Basin
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and the Turpan Depression, and the northern Karakorum Mountains. (3) The reasons behind the lake area changes in the
different regions differed owing to the complex environment in the study area. For the region where the lakes were
expanding, an increase in precipitation and melt water from glaciers and frozen soil due to climate warming were the
dominant factors behind the changes. The state of glacier mass balance and human activities played an important role in the
region where the lakes were shrinking in area, while in the region where the lakes remained stable, the topographic
characteristics of the lakes such as intensive hydraulic connection between lakes and rivers were the main factors behind. the

observed results.
Key Words: lake; spatial-temporal variations; remote sensing; northwest China
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i 75 11723.91 156.32 4355.50
s 33 5561.33 168.53 980.68
Hk 1 22.74 22.74 22.74
S| 1 31.68 31.68 31.68
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&t Total 111 17374.26 156.52 4355.50
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TR ke 2 2 e 20 110 ) 1 7K DA R R ) 386 n e 5 35, 8 I SR 6 B 1959—2007 4R35 B R 25 b R I 4%
T AFR PR RN AR 28 0 40 ) S 180 22 50 k3400 R L K AR A 1L 2 vk N 4 el 122 31X VK
JUERACHE I, AR 3 S BOIA A K, W45 ZE A5 AT ] 7 HL DX 1 R AR FL s Y %
X Rk 22 2 S ek /D 2 S 0B T AR R A A AR I 5 S i oK) K B R 7K 43 B U= IR
B, MFEAIAL NN E 22 B 1In)NEoK B G, 78RS 1 HLIXGE 50 47k AR 2 P i &
B, I H AR AT PaE AR BT S EGZMIX vk R 4R 2 1 5 | 7 AN A B A K
- SRITIR Y ST R I AL T EGR AR G AR AT R TR, B TR AR K AR AL, HT AR B
£ 2000—2010 45 IR BEA0 AA 5 33K 1 I 12 e Sek A I R B P Ak T — N A 4 A 37 38 PR 3 1 T s B
AL FHE AR, M3 43 i 15 2245 08 5 2 MR /KB, MOT S B0 i AL Bk L IR R i
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13 ZEE 4 .2000—2014 A3 PG b H X 70 1 AR i s 25 AR Ak 103

AR ARAR R SR A A B R 30 SOl s R Be v+ 43 Wik, 52 48 m] R e K 36 n A B U b 75
R 1) 4t P VK 5 K 38 2 52 ], 2001 4F DK 1 DT T AL 595K

4 Lt

(1)2000—2014 4FFRE PHILHL X THFL =10.0 km* YA AR - 2 Y 583 BRI 1.58x10* km?
HEINE] 1.74x10" km® , F A TR IR BE 15 10.13%, T AT SRS PO AL ML XA 8RN A i 2 AN (3R
X)), A A 5 AR P b ks DX A R B 1Y 97.30% F11 99.49% ., & 2014 4, 1] (4355.50
km*) B2 58 PE A (980.68 km? ) A 5] (909.50 km® ) Sy A XTI AR B AR 3 ASWITH , H v B 28 3 Al
T 2010 4F 1A FHGE I 940 0 18 A B SR 4 B R B R IR — KA

(2) FEWFFE T B A, 8 61 PG At DX 080 91 T B AR S I 1 () o, 22 300 s Tl 1 2 i) 2 S CHC R ST 1)
DX ZRIN N T Z 0 3, 7 7 e D) DX U 2 sk A A e IR I AR RS T ) o e Tk L 3
FRISHIFN 5 A DI, b (MHERES IR 25 LA ZE BT /R 2% 1) 5 75 16 1 30 A i R X B R i R
ENIIE o N I R T <Bviy N AN N N 6 A PR S T TR E e Sl R [ 21 N P8 = b6 T 2 S = £
WES JIR 0 65 5 7 b 2 i 1 A 553 v 50 b DRI bl S 110 A 3 (W i i A g g SR B 219) 1 X R iin 28
AiIX,

(3) TR PHAL b X WR ST RE AR N SCRREE 22 5 W 3, BOAS [A] XS VA A6 18 )l R AN IS AR T AR T
T, BRI AT TS B v Rl KBS I RN R 7K S RO A THIER S B ke A S b X A e RN A
TR T AR DX, WA T Ak B T 25 L R I 9 45 90T i 1 5 Z0b) Kt 28 40 25 S HEE 5 H 2 3 5 iy N 805
SRS AR XY =2 2 (E AE WS o) B 1L A3 i DX, v I 40 I ST A R 285 1) A8 Akt vT e & 44 2
YEM .
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