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Fig.1  Geographical location of the study area

1.2 EHEFRIE
1.2.1 Landsat % & %1% 3

Sy S FHRI B T8 ek ] e 51038 7K T AR Bh 25 W, AR
I LT GEE -5 ¥EH 7~12 H 7 35 #H ) H = H b
T 20%11 Landsat 18 852 15 3t 323 e/ A B | 18 ek
AR C A R A IE LR IE R <A, [
Landsat 5 T8 F 2011 45452 1 3RBUGE BGAAS , akBUiG
R[] P 8 SR 1) 32 SR AR, TR FH A v 28 R A Jek
i, FLESE ir FH B B AR R % Jets Hh oA A ) A 2 1 4
HER NS R Y B i — B0k o T BE R B
Iy N2 (T~8 H) A& ZE(11~12 ) AT KR EL,
BRI 1997 4F 85 4 sk 2%, T 1998 4- 5040 . B (% 5
L% TR 2,

®1 EBREBKER

Tablel Remote sensing image information
R IR T FHET ] SR /m Bt/ =
Landsat5 TM 1989~2011 30 236
Landsat8 OLI 2013~2019 30 87

\:l Landsat 5 I:l Landsat 8

304 [
254 M

20

ARSE
]
]

1990 1995 2000 2005 2010 2015 2020
Ay

K12 Landsat 5/8 52455
Fig.2 The number of Landsat 5/8 image

(WIS &&

MR S S 808 W (hitps://data.cma.cen/ ) 3 BCER BH
WIEUE R 54 R EEE DR R R R
KB A R E BRI ]
R4k 1989~2019 4F L B FIA 34 H KB, Bl
Tl . R ERL GIS Hf 2 (B fE 1153 Hh A FH
BAEE ZERA TR kK



42 K

2 Wk

21 KEIEEITESERE

IKAATE AT DL L P A 2T Ak B B 4 5 S5
R B SIS AFE , 12 AR SR BRE R K 1A
R BAEREGEB  H Bon . ASCEERUH—fk 22537k
TRFEHC(NDWI) | 2e it 15— 4k 2% 23 /K AR5 B (MNDWT)
A E K IRBEE S (AWED 71880148, GEE, R
] 9% B A7 BL7E Landsat 251 LEA AR5 (L3 2),
MR B i 17 JE i 55 A R S8 K AR R 550 5

2 Landsat S8RBKEREER
Table2 Spectral band information of Landsat 5/8 image

HaE
R3 KEIEHBEST
Table3  Statistics of water index accuracy
BHE KIAHEEL OA(K) Kappa(E) O0A(%)  Kappa(%)
NDWI 0.93 0.84 0.94 0.71
1990 MNDWI 0.90 0.82 0.94 0.67
AWEI 0.91 0.82 0.93 0.67
NDWI 0.92 0.83 0.92 0.77
2001 MNDWI 0.94 0.84 0.93 0.65
AWEI 0.92 0.83 0.92 0.66
NDWI 0.94 0.85 0.92 0.77
2011 MNDWI 0.91 0.81 0.94 0.78
AWEI 0.90 0.79 0.92 0.77

Landsat 1 & BLUE GREEN NIR MIR MIR,
Landsat 5 B1 B2 B4 B5 B7
Landsat 8 B2 B3 B5 B6 B7

SRy 395 58760 BH T8 AR AR B U AR /K AR 48 54, LA 1990,
2001 F1 2011 438 S8 QA i S2 50 8cis , FH L E KA
F& BT 0 BH I B 2 1 4 o K AR R A TR I, K MRS K
IR SHEA 3 FELE: (DRI B SE B
JavaScript 4 5 K AARTEEO 5 s 4k, BRI NDWI
B \MNDWI{E A AWEL{H ; (2) DL 0 Ry M, ¥ 7K AR 4
BOR T 0 UMK 2 R KR, 75 0 R KA 5 2
Mask PRICH 14345 S A THE RS AL BEIF SR IURE AR, DS
R AL R 3 AR A T W A28 B 5 IX 40 R K A
FHEZK A 5 (3) FERF ST X BEBLAE A 500 434150 4345 A A
AR 5 P REAS 5 SO KLM RS 35 7 ) 43 2545 1 5
AFIR M, X o A a5 AT SR 50, HT A 525
K AR R REA 55, 5 (4) R 1E TRVE R R , TT BRI 5325
SAAE BE (Overall Accuracy, OA) Fll Kappa 22 %, 4351
it LA B RFE BOF Z2 1422 OA Y K Kappa &
BOF-HE (L 3) , BEPR R BH WA /K A3 B 6 5k

25511 , NDWI MNDWI Fl AWEI ) L A - 15
843 9 4 5 2 0.93.0.92.,0.91, 4 2 0.93,0.94.0.92,
Kappa F £CF- 2418 43 51 0 H 2% 0.84.0.82.,0.81, & 2=
0.75.0.70.0.70. 2B NDWI Jy f Al 7K 1445 B4 B
RN N
2.2 KEERGit

£ GEE H 1] I NDW £ B 1) %5 FH 8 7K 445245 bk
AR GIS A # TR S, ok Landsat T2 7]
PLR S f /KA AR 0.0 1Tkm?, PRIICASBIFFRAX A4

AR T 0.0 Tkm? A /K A4
221 FE4 P

ASHIFFE LA 1989 4305 BH i 1 £k L it 2 25 /K i 1fi
P, 0T 288 B 08 T R ) 2 sl A AR, #e5 (4) TR0 FH
=45 H i

ASR=1—§—; 4)

A S, ATFPEM KRN AY ; S, a2 K
WA, THAZE R KT 0 RN ZE4s, /N F 0 =il
AP, FF oA A LAk
222 mREEME

o VA 22 406 (50 S T 1 FRUE 28 40 A R AR B A
BrHe it 7 B (RN 23 (8] A B b 0 ik MR IE e KAl
TR LSRR ILEEARSR . o bR 2E 1R
P18 43 A 0 L2 780 B 90 22 ] 3413 F 3 3 T A 0 v
(A Sl 2 T 0 BE T8 T AR O 14 25 [ RS 8y 5 o7 1 I
71~ HE R0 B I8 2 () A iy = 2 ] 5 4 Bl o 22 I ol H
WA TR AR AE 22 AR b T 1) b A B R ), B v 22 40
[ AH G H 7 ik =X W22 3R 16

3 ZREH

3.1 EFH#KEE ESEN

Pl 3 F 78 A2 1989~2019 4F K 2= 15 & Z {0 BH il i
FRUS 2245 LU A58 A R 3, mT 20980 BH A K A i AR 5 2
LA % 3l , H 2003 5 R 4h U sh i
[ 2017 44 2= ASR {1 A —0.03 , & i ik B8 7K 1 AR
Lt 1989 4[] A ZK 1 AU /S 3, oA i B i ASR
BT 0, U B 380 FH 390 1 B A AF 5 Bsf [) BB Ak
BN R SR

H/E PR T AR AR R I R, R AR



5 610

WA RAE 2T Google Earth Engine %5 BH M AR 25 A8 (0 K IR S K 2 7Bt

43

TETFR 0591 4 3 337 k> F1 1 881 km?®, 3 42 (K] Ay %6 [ 7871
Hiy DX At 2= KUK, [ K B A B A 2 Pk 2
5o KILH B 7~9 Ak I I R T
T AR ik, A2 A VTR ZUFE AR T, 8 28 VK A5
PRSI 52, T80 H A KO 2 T g, 45 T X34 42 DA T
TE 18R B Y7, 1997~2005 4 B 2= | R AR5 2208
>, 2003 4, 2005 4F-ZE 45 LBk 1) 0.11,0.18 , I FHA
1989 4F 5 =il /1> 410 km® 1 681 km?, Xf & Z= f1 & 2=
ASRAECR BUPR E 2245 5 2% 0.09, 4 2% 0.16, THIFRTE A
ZEA Iy S 22 K T TR T A 4, TSR T
71688.6 km’, Hrp 2019 4 25 45 U f51] 35 0.54 , i FH4
1374 km*,
3.2 EPHMKES B

Sk 5 H I 7 0 BH 18 2 (R AR AL AR, 26 18] 3 s L
5 7% ASR KT 0.1(2005 4F . 2009 4 . 2011 4F . 2013 4F
F12015 4 ) , 4 2% ASR K T 0.35 (1991 4 . 2005 4 |
2007 4 2013 41 2019 4 ) (1 6 FHIBA K A SEARAE AR
FMEHH , 5 1989 4 H = f A R AR S .

2L, 1989~2019 4, I BHTH 32 1 X 15 ma &R 1)
WA Az 15 W9 4 D™ B, T T S 1 2 T s e AT
AR, VG EB b AR, AR AT DL AR R A (LI 4).

5

TE 75 80 PHTAA 246 0 DX I8 32 8 A o 32390 DX PG 95 7
TR, P A DXCIBRAFF- 249 45 D 1T B 405.5 km?, BRE L 2R
FRII DR AT R TR TR 25 km® s A& Z=ERZELL1H], 4%
0 DX T 108 4 0 ELAS P 4, T80 THT R, RE B AL ]
LA X rhoe ] X i W . R4 L
PRI 111X Py B2 2 DR T80 T D S BT T, 3
DX A i DU ] ik, S 3 R TR AR TR X, 2019 48
HLO I XL 2RI 2k

S LWL 3 B A B A 2 [R) AR AR AR, 2 FH A v 22 AV
158 7 M B BT A1 e 7 g Mk e s RS . 4.5
B GIS BRAFI A5 1 509 380 B 18] 2 S 4 25 ) i s 1 22

|~ HE—&F
(b ) B BEMN B2 45 H ]

(a) BRI

4000 4

o 35004

w
5]
5
3

TR0 B 47 T A ke

=0.1 T T T T T T T T T T
1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019

M AEfy
I3 1989~2019 4% HEFHBITHI L fk
Fig.3 The changes of water area of Poyang Lake during 1989~2019
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Fig.4 Spatial characteristics of the area change of Poyang Lake
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Table4 The Standard deviational ellipse information of

Poyang Lake in Summer

G IR p s AL bR Khlm  Fiflm  Jrfif
1989 116.31°E,29.06°N 5613.94 2645.54 158.85
2005 116.31°E,29.09°N 29693.47  9239.59 179.99
2009 116.31°E,29.09°N 28850.16  7169.62 179.43
2011 116.29°E,29.10°N 33953.42  12277.82 178.42
2013 116.31°E,29.07°N 12368.32  7631.34 155.40
2015 116.30°E,29.11°N 33174.26  10855.46 177.58
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Table5 The Standard deviational ellipse information of
Poyang Lake in winter

Ey i NNy 7 K Aili/m e fll/m Fifh
1989 116.31°E,29.01°N 35003.82  11873.57 178.39
1991 116.33°E,29.05°N 46579.59  24257.63 172.27
2005 116.33°E,29.03°N 4476542 23215.85 176.48
2007 116.33°E,29.03°N 43904.63  25004.62 171.76
2013 116.33°E,29.01°N 46672.16  26395.06 172.43
2019 116.31°E,28.98°N 50567.41  28270.41 169.78
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Fig.6 Change curve of Poyang Lake area and precipitation during 1989~2019
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Table6 Changes in Poyang Lake Water during 1989~2019

e IRARTE AR fE km?

"ARD 1989~19994F  1999~20094  2009~20194E
Btk A 166.38 254.67 128.09
Wi -7k 4 179.22 42 12.69
-7k A 124.86 51.07 102.04
bR A 5.45 3.33 6.62
TR Hh 462.19 322.76 507.21
TR -3k T 6.94 44.01 44.85
IR~ 82.82 44831 96.77
TR M- 0.51 6.55 0.72
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Analysis of Spatiotemporal Changes and Driving Factors of Poyang Lake Area Based on Google Earth Engine

JI Mengfei, TANG Jun, GAO Xianjun, YANG Yuanwei, WU Zhenjiang

(Earth Sciences, Yangtze University, Wuhan 430100, China)

Abstract: Long—term lake dynamic monitoring is of great significance to the rational utilization of lake resources and ecological
environment protection. This research used Google Earth Engine cloud platform as technical support, and chose Landsat images of
Poyang Lake during 1989—2019. The normalized differential water index (NDWI), improved normalized differential water index
(MNDWI) and automatic water extraction index (AWEI) were selected as the most suitable water index to extract the water of
Poyang Lake, and to analyze spatio—temporal changes in the area of Poyang Lake. The relationship between the area of Poyang
Lake and precipitation, the water exchange between the Yangtze River and Poyang Lake, and land use were also studied. The
results show that, (1) The area of Poyang Lake shows a downward trend. The west and southwest are the main shrinking areas of
Poyang Lake. The lake area changes seasonally. The lake area is larger in summer, and the water surface of the lake reduces and
scatters in winter. (2) Precipitation and the water exchange between the Yangtze River and Poyang Lake are important factors in the
area of Poyang Lake. The operation of the Three Gorges Reservoir has changed the water exchange between the rivers and lakes.
(3) The encroachment of lakes by human activities such as reclaiming land from lakes also reduces the number of lakes.

Key words: Poyang Lake; Google Earth Engine; water index; temporal and spatial changes
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