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Dynamic changes and factors of Sailimu Lake from 2000 to 2020
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Abstract: As indicators of climate change, lakes are an imperative subject of research on climate change. This study
analyzed the spatiotemporal variations in water levels, areal extent, volume, and the main driving factors of Sailimu Lake in
northern Xinjiang based on data derived from Landsat and satellite-borne Laser Altimeter Satellite-ice, cloud, and land
elevation satellite (ICEsat/ICESat2) from 2000 to 2020. The study results show that during the past 20 years, the areal extent,
water levels, and volume of the Sailimu-Lake have increased continuously. The lake area extent and water level increased by
3.43 km® and 1.28 m, respectively. Spatially, it mainly expanded toward the central flat area in the west. A wetter and
warmer climate change trend was observed over 20 years in the Salimu Lake Basin, which resulted in a significant increase
in temperature and precipitation. The ecological environment of the Sailimu Lake Basin has greatly improved under the
warmer and wetter climate, leading to an improvement in water conservation capacity. The analysis results show that the
warming and humidification of the climate and the improvement of the ecological environment around the lake are important

factors leading to the expansion of the lake, among which increased precipitation is the main factor.
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Figure 1 Sailimu Lake Basin

A ICESat-2 T2 B H 5 5 1475 91 d, o ICESat &
EIRIFEZ 172 m, AN S B2 20 70 m™Y; ICEsat2
WOt A BLFE 6 2R R, v LLSI 6 AN 4% 1 2l
&, H R EEA R 0.7 m, R EAE 14 m™,

B R A B R AR (U FEKL AR E) RIE
T H K Hh 2k & 5 R 5O o 31 5 R 4 ol
(http://gre.geodata.cn). 1% &5 5 N HE IPCC # G #52
A LB T R 2 /S B B (CMIP6) LA K WorldClim & i
H2 1 Delta [ RFET AR B0 4 BR A R, &
(B 73 #2291 kmo ZEIR LRI H 496 ML R M
Wl SOECHE 64T T I0UE, 3R 4 R AR B AR A 1)
W P e R T 5L A el B H09R 5 £ 9% 20002019
IR H I =S AR SR 5, RVE T B 50K b
TERLE A A0 (http://wwwencdeaac.cn/), H T 125§
B RV it 3 1 AR S5 T AR L AR AR R R
ReVs T 3% [ [H XM A= i K S5 (4L hitps:/earthdata.
nasa.gov/) ¥4 #/E Aqua f& & 45 ¥ MYDI3A1 4 4
TR % 16 d & ™ dh, 22 18] 73 20 500 m, I 8] 5 2
N 2002—2020 £ . _F 3k ol 8 B o> A 3 LK
T A8 A0 B R A
1.3 #MRAEE
13.01 WAL KA R AR AR

K F A — 4k 7K 4 48 #1 (normalized difference of
water index, NDWI) ) 77 % $2 UK 4496 B 27, 3% 55
I3 A 2= RS Bl AR R IR o WA R B R R AT

T 0 G AN 5 B AG 06, DA VEE B B B U VA K AR A
WA, Hh NDWI fitE AL

RGreen — RNIR (1)
RGreen + RNIR

Kt Rireen TRAR SR MUY B 1) S 5 28, Ryp AR AL AL
AU B ) IR BT 2

] HDFView 222003 —2007 4 ICESat/GLA 14
TR ok = EE A 2018 — 2020 4 ICESat-2/ATL13
T O A, AR 5 e 3% LRI A T L BT A B
5 g 0 35 A G R A AT PR L, B AR esv U R
G B 5 Y, RSB AR WA KA P SO BT, 45
FI AN [F] Bsf 3799 THT () K AL A

NDWI =

N
H= ZH,/NQ ()
i=1

A AR AL, B AT A R
()73 = AR s H A U0 SR s AR, N ORI B
A NI S .

I FH S U (1032 T A KA B0, 00419 T T R R
KA P 284 [ I B 7R, X TICESat $i 4 4% k1] (2008 —
2017 4F) FsI T KA 24T 3 78, 15 3 2000—2020 458
HEF 0] 7 4 W KA B s, LA A R AR

H=04265xS +1878xR>=0.9377. (3)
o BN A A K AL, S AT A T AR .

XS TR RS AN R 0] ) 9 v, AR AL [ 6 1 A
P A R @) Bk

http://cykx.1zu.edu.cn


http://gre.geodata.cn
http://www.ncdc.ac.cn/
https://earthdata.nasa.gov/
https://earthdata.nasa.gov/
http://gre.geodata.cn
http://www.ncdc.ac.cn/
https://earthdata.nasa.gov/
https://earthdata.nasa.gov/

4 TR

2

2z %39%

1
VzghX(S1+SQ+ VS1XS2)o @)

A S, MG LT R, h ARG &, 510
TRBLAS Ak i AN [ 5 PR R 2 2 SR A, B A S (5):

1
AV = g(Hz—Hl)X(A1+A2+ VA1 XA3)o &)

2 AV PR R T R H BT AR 4, 4L
B =R Hy AT A, A=
132 FAJE

T T AR BN A B AT LA s WA () B 39 9 v T AR AR
A B JR AR B AR T 5K FH I VA TR 3 25 FE 2 B i
TR A RRAERY . Hak Rk KN
%x%xmo%o
X KONWE U B Ny T AL B A FE s S, RS, 4
S SR APE SR A R R A R v TR oA TR B
B RAE, RSB T=15, F T e W3 i A8 4k SR
FIFERE
1.3.3  BXN A1 4R

N T RIS BRI AR SRS R T, AR SCAE B
FEGRI 25 34T WA AR A IR B R 4 AT o b B PR 2%
SR A 8] 43 S, DA R A8 7R 8 S SR Bl ) ) —F
Gi vk 2 07RO 0 AR R i R B AT
FARAR EH BB, A4 AR R AR RS
) 43 A7 B 1% B A AR AR o RV 15 5% B AT A v /K T
T AR B2 B K AR AR S 46 5 — 5 R 2 10 A I
Ak, DU 9 AR AL 5 R 2R S DAL A 2 ke
by 3 BRI 28 R FH AL 1 5 5 ) R 3% R ¥ T AR AR 4L

K= (©)

_—e— JKAV Lake level

20755 al 464
—=— [fif Lake area
g ... AR AR A, 71 163
T>, 2075.0 k The linear change of lake area 7
z -
2z T —oaisk im0 |7
= =0 . ]
X' 20745 | S y ¥
qs
L5 | ]
R s . 461
s
Z 20740 | 460
=] i
<
2073.5 L L L 459
2000 2005 2010 2015 2020
A Year

LI

Annual average lake area/km?

AR 77, (EBOK, R T il 5 o gfE T A 0N

L

g Z:Nio'i2
B SSSVTV - ’*;\]0_2 ° )
e Sow M gr 20 B8R A 7 22 2 A0 J X3 T
Z i NHERRE XA E Y E: N, N 735N
i A X B ITHG o Mooy BN E i X Y 8
W7 %

2 HBRE55M

g=1 1

21 FERMENETIEIE

2000— 2020 4 HATA], F§ 5L AW v0 i AR A0 7K AL
17 SN H, 76 BT FE I BE Y T B 1 460.05 km” 4
5K 31| 463.48 km’, 20 4E [l 3K T %) 3.43 km’, “F14
B A 1715 km’ (10a) ', 20 FEMAKNM Bt EFAT
1.28 m (& 2a). H:r12000—2005 SEHANAN AR K AL b
FIB, 2 J5# T V. 2008 44 [ &, {H 18 B 5
/N o B BTN K A R AR A S B A A, (E R
HLE B4/ By, B4R B 0.03 km’- (10 )
Horf 2006 EAFEH LT /N, H-0.02 km’ ([ 2b).
S T A AN 3 &S BE 2 Il KB, FE B /NBIR
“U” B AR AE, 51 345 FEAE 2000— 2014 4 2%
Wk /N B A, B J5 Bh A BE T AR, BT 2014 4
Z R, WA AR AN R ZURR B IR AR PR, (H 2 fa X R IB A
B (E3).

LA 2000 4F 38 97 32 5 hr BN I BE AR, D5 A
Pk s A Am dby Rk K Keg. #E. TR

TR WA S AR

0.14 r Sailimu lake volume variation change
_______ BEWOR B (L B b
0.12 The linear change of yearly lake water

volume variation

0.10
0.08
0.06

y=-0.003x + 5.522
0.04 b

KRR R 2
Lake volume variation/km?

o2k VoV [\ [T

0.00 |
7002 1 1 1 1
2000 2005 2010 2015 2020
A5y Year

2 2000—2020 F3F EARMFRETEN
Figure 2 Interannual dynamic changes of Sailimu Lake from 2000 to 2020
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Figure 4 Trends of environmental factors in the watershed of Sailimu Lake from 2000 to 2020
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