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B IR% R ML https://doi.org/10.57760/sciencedb.13319
HEEWH Ex BRI EEE 4 (52309040, 52279031) 5 B R E ik T4 (2023YFF1304202).
HAREOS AU SR, Keti. Bhnd, LR, MR, S, ¥
BIEE () A W KA RESEI 19842023 4F KRR R S B4, DA RO BESEH] 1984-20234F
P ENTTR AL A

WIAE N EZERK RS RS, ABGEKBRIEAES T . XA B2 iRy
EThRE, RN HIRAE T EBER AN REMSIIEEN, BeAh, WX T U A S IR AT RE AR K R A
FOCEER, ST, BT N ZRIE BN AN AR A SR TR R S0, V22 T T I A 7 A T AR sk A
AR IR R4 2022 FD, JKHRFRIT R T AT HEA 0 Wrint i AR TR E 2 4 ) T
1, BERKFIFREN R (BEEREFATEITR (2022—2025 4E) ) , 2023 SEHiE T 88 5 (AN VAl
Y, Hh S 79 SRBESER S 9 M BRI, JRIBBIT R LR AR, RGVAE. JEkiGE. FIA
B 9 N BRI X 25t R REHEREIER, BMEFEIMTSRAREEX, ZA
FIESNFMICARZY, PisE b HIT E BK RAL BOK AR T AR B4R A R, (R ST T — R
EEREE, BRI 17— @ MR I8, AU oA BESE ) 5 25 80RO AT MY SRV 1 0] 73
BESMITI A AR A — e AR R L Re s W R DL RERM R IR O RBCR , SRR I B PP /K AR T AR AR AL
AT RERII R 75, 48 S BRI E T AR ST e B R L

EEGCBEAKET . KEE. SRS A, H AT S sCaslE K A TAR A I A28 44 0 i
ARFEL), AR RN TR EER A R R DA, AR, FET R R K
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A =N A] 23 35K 1) MODIS #HEE, Landsat-8/9. Sentinel-2 %5 i 70 9% TR 5 & W B8 11410 A 15
e A HHFEIER G ZR RS PIERmUs), gt—Pim 7 sEhr A B, Fik,
AR FH B — T i D e DA [ B SRR B 7 s B TR 7 23 8] B A8 . 2 i 3 1BV K AR T A
A= £ L MODIS. Landsat £ %1/ Sentinel-2 2% #— TR o P2 24 NEFEVE, 3T MODIS
A7 FRTI I KA T AR B 4 AT 5 RIS ) 7 9 3 0100, H 52 3 8] 43 R BT B, 5080 A K AR 3R UK 2
W&H 253 UL Landsat &%), Sentinel-2 2% 71 5 25 [8] 43 H¥ 2 T B N CHE IR AR 77 1) /K Ak T AR 254 42 M 0
AR AR AR AR 131, )P 22 95 v 2 1) 43 9 6 T8 B IR R WK R T AR S 0, e A 80 mndiin
IS T AR W A 2 R0 M RS, [ B S W U B PR Y BRI O ke, 08 03 2 3 kR 220 1
[F)FF J WA A AR T AR WA I 7 o [ 48 #E 2505138 F Landsat TM. OLI ¥, SKH MNDWI $2HL T K
1 I 1995-2020 A ANAMEG FAKTTRR,  FE 4T 1 BIAERKAR AR AR A 5k S 0OIL L T
Sentinel-2 11 Landsat P Ff 5 405 Y 7K 1015 5 42 HX 22 5 A0 bl [A) & A % 5 Nicholas %5 071 A Bl [F] 1
Landsat-8/9 1 Sentinel-2 (Harmonized Landsat-8/9 Sentinel-2, HLS) #(#fi/E7= T 2023 FE £ A1) 4Bk
V0B B A Hh R ARG = i, K A HBER KRN P b R K P B P IR RN 96.1%.

AL DL (CRESET L S5 AT ST 44 B4 (2022—2025 4F) ) 1 9 MREEIAT 5L %, HT 1984
££-2023 4F 40 £k Landsat-5 TM. Landsat-8/9 OLI. Sentinel-2 MSI %5 £ 518 A%, KM T i
o GO [ 507 B AL (1030 90 7K AR TR AR S B 5 V2 S B Y /K e, Hdiied R B SR & R TR I
A7 T 1984 FFE—2023 4F 9 MR AR B S, it 4791 WIMEINZE R . ARBHE S T Oy BRI

www.sciengine.com/CSD | 2
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B3 RE VAL BLR i S BRI R 93T T R SR S0 HE

L1 BERe

AW RS T E R B2 8 H 1) Landsat-5 TM. Landsat-8/9 OLI. Sentinel-2 MSI %5 H i =% [8] 7
HE R TR AL R AR 1 R SR 287 T e 9 AN BESEHIKARSE L, ) 22 V5 T 1 5] M 0 DABR T BESR 7K
PRIRIUAR I 22 o3 HE AR AT S . BB Ah, NI EE SR KRR BORS 1, R A AN EicH s R I TR DL A 1 m
A HER = 2 5 BRSO TR E AN BE, 30 uE B S KR ARG . AF LEE R
TN AT

1.1.1 Sentinel-2

Sentinel-2 P22 —4 2 Wi kg T2, 1 2A 1 2B PSR 4k, £ FRE 15 E N 5 K, Sentinel-2
PR ZIER MG B A (MultiSpectral Instrument, MSI) , &% 290km, #5. %t £, IT40
BB RN 10 mo AREIEEE(E T Sentinel-2 L2A A%, E B R R0, &
Z5ERIEF IR I SRS EAR R SARIE, P2 3REU [ 2017 FF 24

1.1.2 Landsat-5

Landsat-5 Jy3& B [ifi b T2 R 511058 TUBUE R, #5322 )il 481X (Multispectral Scanner System,
MSS) Fl% i 4 (Thematic Mapper, TM) PIAf&IERES, & AEKE T FIN 16 X, TETE 185km.
AHHEHAE A Landsat-5 TM Collection2 248, Z B MR SO Zr70h, CAFERMIERRIE. faibt
SERRAIRRLIE, 215 HF4% 08 30m, 7= SRR [A] 4 1984-2012 4.

1.1.3 Landsat-8/9

Landsat-8/9 737l 35 [E Fifi b T RS\ ST A, 44 30 Hi 121X (Operational Land
Imager, OLI) FIFRZLAMEEES (Thermal Infrared Sensor, TIRS) PMfL /K4S, {H Landsat-9 5%
OLI-2 1 TIRS-2 &4 i K £ _EE4R T Landsat-8, Landsat-8/9 2/ J5 I AERE T AN 8 K, I
% 185km. ASKHE4E ff F 3% S 5 %77 i Landsat-8 OLI/TIRS Collection 2 F Landsat-9 OLI-2/TIRS-2
Collection 2, /= fh 58 IES R IE . FES @R AR AR IE, 28140 #5449 30m, Landsat-8 i 3R HL
IFE] A 2013 4F 224>, Landsat-9 7= 3R BN 8] 2021 4 10 H &4

1.14 EH2%

B> 25 (BURFR GF-2) TR NREE S HFR M R LR —, 2014 FHNMEH, H
FRA/NT S R (BEME+23° ), GF-2 PEHE | m PR A0 4 m 7 HER 2 615,
GF-2 A n] A [E #J5 TR N F0s Chttps://data.cresda.cn/#/home) F#; LEVEL 1A 4%, F#a
B AT IES R E B R G 53T TAC B, vERAS 1m 23 E] 3 HE R 2 65244, R T Landsat-5 TM.
Landsat-8/9 OLI 30 m 43 ## % 1 Sentinel-2 MST 10 m 43 ¥, [Kt, &R H GF-2 TAREKATH M
DUELAE ARG ELAR, T B0 A0 B /K A SR RS T2
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Figure 1 Production process of the dataset of spatial-temporal variations in water areas of 9 mother lakes

(1984-2023)
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Google Earth Engine [*)UhS 448 4% D e ££ 263 87 Landsat-5 1 Landsat-8/9 1 Sentinel-2 L2A 25414,
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Figure 2 NDWI histogram using the bimodal thresholding method

1.2.3 HWEERIBIE

i N T H T B SR IR KRBT IE I %, SIBR S . LI R S S SN AR
SR, BEXTERAC BB E A IR A ShIR A R, 8 N TRESBREX IR BHT I, S E )R
VIF RS PRI BEAT T BB IE .

1.2.4 REERUEHE

LA A0 [F) H DLAC GF-2 7K AR SR BUES SRAT AR JUE, SR 2 A F (TR RE RS P VP A VR
IEBIR SR AR T AR R B0, PPOT AR G PR I . A B . AR AN Kappa &R 8. TRIA
FEETHE AR 1 PR,

#1 BEER
Table 1 Confusion matrix
GF-2 4 5
B R
Kk Jerktk
A FOKIRIREAS | HHR AR AR I i A8
o e ) e | e
RO FIR I K A e
RORE TN EFa
EPARE “TEEN L
BXEE o=C + M + + + )
Kappa 3 =2—, =( + ) + )+ + ) + 2 ALK
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AREREORE: (1D AFEE. BRI, KRREE. FE. LR, FEAOBIRM. . .
KI3L 9 N BESRTHT 1984-2023 AFIFIA/KARTIAR R B 4HE, DA shp #&% A2 Gl @& o il “ABIREE 4
FR_B1A%65_YYYYMMDD.shp”  (f&IE&E§ 4 FR 7318 S2X_MSI/LT05/LCO8/LC09, YYYY AN,
MM N HH, DD AH) , PURHEE 2023 45 10 H 27 HIEWZE R o6, K58 ER il 3 fis,
SEWIT I E S I 2 Fiss  (2) BESEW 19842023 fE/KAATAR G T3, LA xIxs MR A, 0%
9 AMBESRI 1984-2024 FB HH/KARTHIAVE, LUSIE AR, RigaEImE 3 Pis.
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B3 20234E10 B 27 AREAKEER
Figure 3 Daihai Lake water area on October 27, 2023
xR 2 9/EEREIWIMSmADYS R
Table 2 Lake codes for the 9 mother lakes
g W2 B R
1 H P E CD001
2 5 7KA CF001
3 KA R ZB002
4 [EIMERES ZB001
5 L H# ZB003
6 [EEpaisin:it CF002
7 158 KA165
8 Wil D3064
9 K38 F6006
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K3 19842023 FASEBHKAEAARG TR (L2023 5 10 A 27 HaBD
Table 3 Daihai lake water area statistics (1984-2023) with 27 October 2023 as an example)
WaterCode Year Month Day Sensor FileName Area
KA165 2023 10 27 S2X MSI S2X MSI KA165 20231027 43.837

DAREANBIA G 0 X R B a2 AR A 500 NBEAUAEAS £, TFEIRIEHERE (R4 . 9 MEERE
I 55 W GF-2 ARUEIAZ IMEE R, BRTIR0E, £ 4 F0H 9 A BESE 1B A KA AR S BORS 2
2 4 ATA, 9 MNEEEW KRR RS BN 95.5%. 9 MRESEMI, KK 4 o AR 4R B s B At v K
99%, KB KA BN T HL, KA TR S RS B2 S BOK , A KE BE 43 4 91.4%1.93.1%.
SESRE, 9 MNIIEKAE IR RN 6.5%, I RZEN 13.9%, SHEEEAN 94.7%, Kappa RECH
0.861,

NE— B IGAE 30 m 25 8] #¥K Landsat 241 T2 10 m 4% 0] 43 3% 28 T8 W0 7K A< T AXURG 58
— B, I R PUECSREL 7O 1 m S A 2 A GF-2 A RIR ) 16 ] Landsat-8/9 52145 39 3
Sentinel-2 521%, UL GF-2 B & KAARFEISE RONMXT EAE, %iF Landsat-8/9 il Sentinel-2 T & /KA
BUREFEA— 20t (] 4a TP 4b) o BGIESE R B, Landsat-8/9 T2 WEMIKAKTHFL S GF-2 T2 I
IKARTHFR )R8 R 8 (R?) 14 0.98, BEMKT Sentinel-2 TV (R*=0.99) , PR Landsat-8/9 LA %%[f] 4y
HERALT Sentinel-2 TR 25 18] 73 HER I FRAIE—2. I 4a FIE 4b n[LUE H, Landsat-8/9 T & MK
PRTRIARFD GF-2 T W M /K AR T AR B s K120 520 1:1 28, 395 GF-2 WK T AR i B — 30 (R
2>0.98) , iEB 30 m 2% [H]4r 2% Landsat £%1 P25 10 m Sentinel-2 T2 7K AR AR A — 2k,
T F| P Landsat 241 2 A1 Sentinel-2 .2 ¥ [F] T F& RSB 7K A W ) o
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Figure 4 Scatter pots of water surface areas from Landsat-8/9 and Sentinel-2 versus GF-2
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Table 4 Confusion matrix of water areas for 55 periods of synchronized images

GF-2 IR
oy o HHRE RRE
Ktk 6346 439 6.5% 93.5%
e[S/ 1025 19690 4.9% 95.1%
RaiRE 13.9% 2.2%
HEFEEREE 86.1% 97.8%
AR 94.7%
Kappa &¥ 0.861

ARG KRR (BB EHATET S (2022—2025 4F) ) W3R K& 9 MNEFSEH 1984-2023 4F
40 AR B M KR AR, DLshp SCHEf#EAE, AT ArcGIS. ENVI &% H GIS HiE &g G ab 2
BAFEEUEE A . bAh, AERELE S ZRPKEmRG HF=AE, T EEA TS

BET (1997—) , %, TFHMHITA, ot gk ERER. TR T
WO A BB R S B SO, RS,

B (1978 , B, PRGN, ¥, WETEIT, J07 kR Rk, FERET
ffe: HiRlsE.

WAl (1991 , 5, ZRARMTA, W, EgTRIE, PR R K AR, R T
fie: JrEAE S SOBEK. HRL B,

BAH (1973—) , %, CEEESTA, 1, BOREET, BIOTKRIE B, KIE
BRI BCR AR, EERI TR, e S ORI

WEb (1969—) . By, WITARBIITA, Wit ST, BHor kRIS B, K
HUSRE . MR AR, IR TR SR s,

RS (1997—) . By, SREAIENA, MR, BRI K R . R T
WA

TR (2000 , B, EFITA, BbBF sk, Bk EEER. EERE T HILRE
BB

R (2001 . fo, THEEBNA, BT, GF907 Ak e, R T 1
SR ACE

(1] Z=0K, B, T35 5. WA AR R gt @ R4 5 Sk 78 1t e (1], KA K i B Bt J,
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A dataset of spatial-temporal variations in water areas of 9 mother
lakes (1984-2023)
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Abstract: As critical carriers of water resources and ecological systems, lakes play a vital role in regional
water supply, ecological security, and the development of regional economy, society, and culture. However,
some lakes are increasing threatened by shrinking water surface areas due to the influence of climate
change and human activities. This study focuses on the nine mother lakes (Baiyangdian, Hengshui Lake,
Dahuangpuwa, Tuanbowa, Qilihai wetland, Nandagang wetland, Daihai Lake, Sand Lake, Long Lake)
identified in the Mother River Revitalization Action Plan (2022-2025) issued by the Ministry of Water
Resources. Using a combination of satellite data sources, including Landsat-5 TM, Landsat-8/9 OLI, and
Sentinel-2 MSI, we extracted the water surface areas of these nine mother lakes over a 40-year period from
1984 to 2023, resulting in 4,791 monitoring records. This study employed water surface areas derived from
55 periods of synchronized high-resolution (1 m) GF-2 (Gaofen-2) satellite images of nine mother lakes as
reference data. The dataset accuracy was validated using the widely adopted confusion matrix method for
accuracy assessment. Validation of this dataset shows an overall accuracy of 94.7%, and a Kappa
coefficient of 0.86. This dataset provides valuable data support for the quantitative assessment of the

revitalization efforts of the mother lakes.
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Dataset Profile

Title

A dataset of spatial-temporal variations in water areas of 9 mother lakes

(1984-2023)

Data corresponding author

CAO Yin (caoyin@iwhr.com)

Data authors

ZHAO Huizi, ZHAO Kai, CAO Yin, ZHAO Hongli, JIANG Yunzhong, ZHANG
Huaiwen, GAN Yu, HUA Wenjing

Time range

1984-2023

Geographical scope

Baiyangdian (38°46’N —38°59°N, 115°49’E —116°6’E), Hengshui Lake (37°32’N
—37°39°N, 115°33’E —115°39’E), Dahuangpuwa (39°24’N -39°32°N, 117°10’E
—117°17°E), Tuanbowa (38°50°N -38°58’N, 117°3’E —117°9’E), Qilihai
Wetland (39°16°N -39°19°N, 117°27’E —117°38’E), Nandagang Wetland
(38°27°N —38°36’N, 117°25’E —117°35’E), Daihai Lake (40°30°N —40°37°N,
112°35’E —112°46’E), Sand Lake (38°44’N —38°49°N, 106°18’E —106°25’E),
and Long Lake (30°20°N —30°32’N, 112°10’E —112°32’E)

Spatial resolution

Sentinel-2 (10 m); Landsat-5/8/9 (30 m)

Data volume

501 MB (unzipped)

Data format

* shp, * xIsx

Data service system

https://doi.org/10.57760/sciencedb.13319

Source(s) of funding

National Natural Science Foundation of China (52309040, 52279031); National
Key Research and Development Program of China (2023YFF1304202).

Dataset composition

The dataset consists of water area shapefiles of 9 mother lakes (Baiyangdian,
Hengshui Lake, Dahuangpuwa, Tuanbowa, Qilihai Wetland, Nandagang
Wetland, Daihai Lake, Sand Lake and Long Lake) from 1984 to 2023, as well as

statistical tables of their water areas over the same period.
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