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DEHS IR
amiH VEARITTE K 52023 F FEWF A A R R BhITE  (2023KYZZ-S181) 5 SRINA} 2R & 47 311
% (NWNU-LZKX-202301)
ABBEELCTIANACE: 2023FEFRME FH KB M EREE, 4N
BiREE (8 AR
Tibetan Plateau_glacial lakes_inventory 2023, VK] (>0.005 km?) ic3%Z(E290897.

VENUKIN B J1id R B3, UK BT i 5 A 5 0K ) 1 AR A 3 DIAR DR U1, el 2], B
1990 fELAK, ARRUKMIEE SRS EEK, HIKIE Kk FEE (GLOFs) RRFEIA KA, UK
W —J7 T AE 7RV RbK, W4 & el XK IR R A EZAER 5 — 77 R AR th 5 808
IKAEFLIFRI NN IR R G0, TR BAR 7t /K Bje A S, AL, HERSREUKIEI AL &
TR S B A AT B SR N AR S A — 0K ) 1 — KI5 AH LA FE AL B2 1L X 9 ek o< LA B 2 3 3

AT A BRI UK AL Z) 15%10° km?, 5 S AR B 1% ARSEVK =S50 11, MaiabF
UARTAIUK IS, UK A A ZE AR . TAEARIRUKIE (£ 2.6 - 1.15 JIAERT) , &RV S &
i 38%106 km?2 100, K RUK VKA (Last Glacial Maximum, LGM) & BEA it VK )11 7 5 95 il
TR B, Be b, VKI5 SO R IRVKIAVKEE ALK, FEUK ) 12k T f e b AR R K i
B R AR KA U0 ABAEILA VK gm H o, 3880 R A DA VK [ ) A8 B 10 km (2801 X
KK 5E DKV AE 73 AR X U214 2075 AR ERAE R, ELBE G U5 AR % 3 Bk )RR 4 L 28 58 45V
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B 5k = 78 73 B VKN AR
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PR T S 5IRE 5 2 4 A sh iR I BRI R . N T H WL 2 B A S I R ) 7K A
PEH, AAFTERCRIR T . —BUEESEA R . IREDAG VK B 2 46 2 K\ T B A vk 0214,
XA — R E R T B R R SN . KRR (o NDWIL MNDWI. CWI. CIWI
FEWI 5 2 5: T 2 ik i@ Bag R 00 A Sk B 2%, 8 s BOs BIG KRGS, 4ERIE
Sy T KA B AR BURCER, (RS R BME ROE I ECR, HA2iER . RS eE s
GRS T A BB KRR VR TR BoE RRKMEL, R 73 ah B A 1 B B B 4 17
R BT IR B 2 2 B S #5125 mT SE A R BN B5E, BIB Y T R A ) A
ﬁ&)ﬁ[”‘lﬂo

H AT O VF 2 400 R e XS IR0k EL AT 72 . BN, Nie S5070F| A 348 5 Landsat T2 52158 21
1 1990-2015 4 & Hy 4 fEVK oA B, 45 R Rz BOK AR K 17 14.1%; Gardelle SE1812x 4| 1
1990 4. 2000 £EA1 2009 4F- 5 S HE L DS A L A o) O 1Lt X ARk B, A AN [R] X 45K
VKA AN 2 57 B2 ;. Wang 25044 BT 1990 4F15 2018 4E Wi sk b X vk % d . e 0A 28 4E[a)IK
WA 447K #2°8 15.2%:  Zhang SFUOMIHH] 758 = X vk Ecdie 48, 48t 1990-2010 4 3% X
BRUKIITH AR AE K99 5K 6.43 km?;  Shugar Z5H3ET Landsat RN FAR LM T 2 BRuKHI A B, Sk 4208
# 1990-2018 4[] 5 AN ZAFHAFIAME, il 5 B B BRI AT N2 48% . R VK gm H B 72
CUR —m b, (RAEUKI A X 8 5w AR By A s Bk — 5T, vKIsE e 240 X R
SEERZ gi— BB E bR dE: — 5, RSN T H WM B R RE ), DR KVERE S
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DR, ASBIE 5 DA e SRR T X, 4t — b e Ly 58 B T AN DK )1 3 SR 7, T e vk
WVETE AT X ; 454 Sentinel-2 MSI #8514 5 Attention DeepLab V3-+JR 2% S #E AL, SZHL 2023 4F
e B UKL AR B a5 S RS H, AR FEUK AR . PG AR . B 3R
K BEUE S T DK et A RS 3 (s S SR AR

1 HIERERMAIET &

1.1 BFFRXAER

T e e R BRI R = CFE4>4000 m) B i, HOMURR IR S8 THN X0 28 A 3R S
ABRGEARITW, JFAE TRV EENIKEE RS . Film RIAFEK) 7.35%100 %, &
AR 8.51x10* km?, FEE A FE LML SHERBERL. Be g ogEEE0R (B D,
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Figure 1 The study area
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(1) Randolph Glacier Inventory (RGI) V7.0 45 . 124088 J5 H 4Bk ok i 71X (Global Land
Ice Measurements from Space, GLIMS) , M3 [E [E 58 &5 vk %4 0> (National Snow and Ice Data Center,
NSIDC) #kHL Chttps://doi.org/10.5067/f6jmovySnavz) . Fot KAl RGI V7.0 i 426 &k 1156 R |
ORI B DKNAHZE = il SOk ) OB DU S EcH s 7 it o ASHIE 7S 38 FH L 0K ) RS 77 i, DAY
SE VK IEITE A8 73 A X 38034 B 4] ik S 2

(2)Sentinel-2 MSI 5214 . &AM 705 T Google Earth Engine z V- 5 (https://earthengine.google.com/)
IRELH) 296 5 2023 4 Sentinel-2 MSI Level-2A IR ARBEAT UGS I . AR Oy AR S € b, L
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ARRTEY 6-10 H, FFECE I P EE REVERBOER T 22T, FHaE<15%.

(3) FABDEM V1-2 4 . %% /& B Fathom 2 7] 540 B8 K 23k R 1) A 3k Bl 7 R A
R, RT B BB SR (Copernicus DEM, COP DEM) 223 7 R MR 2 50 1) o 1 (i 22,
A RN 30 mo B AT B FE K 2% W35k Chttps://doi.org/10.5523/bris.sShqmjcdj8yo2ibziob4ew3sn )
SR, AHE TR 2 S B K 1 = e S 5

(4) GMBA Mountain Inventory V2.0 $(#fi. X2 —NEAERGEHRIEBR LK R EEIRE,
s RE L KVE R, Ar#id EarthEnv & (https://www.earthenv.org/mountains) 3REX . ASHf 70 F] H
P2 e i QITEY NS TR 2 /T ST

(5) Global Dam Watch (GDW)¥#a 48 o 1258 5 /2 B N5 K32 35 /K R 220 e BB 3= S F R 1K 4
BRI 5 /K L2 & B E  (https://www.globaldamwatch.org/directory) , HE4ER A FE 22 K in
£ (GOODD) . 4=ER/KFZEAKIHIEZE (GRAND) LI A KK B vk /K FE AN K HIEHE %2 (FHReD)
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Figure 2 Potential distribution of glacial lakes on the Tibetan Plateau
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HA RBHEBR ARG X TP, KA iR A 16 B 25 (A HE S

SR, AR LU ZR 34 T 5 T8 UK 03 A Y0 B AR AE — 8 R BRI, JCHAE R R 1 22 X R DK i
BN X R TUR) AR BEAE 2Rk R EOK ) BRYE, B A 0K T T UK R 2
K JETAIX A o DK NERAEAMN L 7 KN orAid Jey, il Bk B SR AR 2E T UK T LS5 45k 9k,
ARSI 7KL 10 km 2200 X o 290 Bl ¥ B 3 T KK B AR, SR B BRI
EAHER: UK HERUE R A 2 0K AR Sk B UK RK AR S Ve B 10 kms B AUK
JIA S TE X UK T SRR 25 4tV E o i i L RIS 0K )N b X AT 2 R & 0, AR 071
TEOR B B B e R R R RIS, 3R T UK A AR SEe, AT 4 1H 7 o o UK S5 8 AR 0K . 1%
R T SN RIL T — BRI T, AME R BRI S 0K 7S 1) OGIBG, IR G T
T )TWE TR BORI ORI, A7 R e 7 BRIOK)THE 2% 3 3R OK IR B0 s e) @ s (RIS, 207 VR R 1 [
SE R R B AR B A1), AR U B SE A S DI K B R s i R

(2) #£F Attention DeepLab V3-H 7 1] UK il $2 HX

AR, TRBE S S HORTE R LR o BT S AR R PR Jgg , Forls SCor R BE I R S 0 i
% . Chen %F24Z H 1] DeepLab V372 i ELAE X HINESR 2 —, FHguhas R H 23 25 [0 & 7 1
itk (Atrous Spatial Pyramid Pooling, ASPP) BEH, 183 I-AT A [FH 5K 3 (1 I B ARA B3k 2 R
EFXEE: FR, RS aeim fG S S PR RHIE 5 IR EE SURFIE, AL T 4B E B R R
1o SR, DeepLab V3+HiMY N E 1] ASPP AR BE 58 4 il 3K H AR R B AFE R R R, B HI4E R
ATREH IS IR o eAh, Hog T M4 Xception M2 Z . SHEROR, BN 7B E 3.
i, Chu ZF2UHE H ) Attention DeepLab V3+HHY R A 42 5 ¢ 1) ResNet-34 /E 9 £ M2 (& 3),
F1E ASPP R IN N B AR E A J1F B (Convolutional Block Attention Module, CBAM) , H &N ih
W SRR P B AR A AE SC I E AN S (R B, R T 0T SRR, TSR B IRAR T H AR
o Ayt — DR A S %, Chu FERUIE KA 7K, 3458 (Test Time Augmentation, TTA) ZEH .
SIS RN, AR B PEAN R AR AR T FCNL U-Net M2 Jii 4 DeepLab V3+55#: 7, BEfE G 2L
X vk N5 2 m50b . 55 55 B IRvE Y, I b S s IS, Rk, AR 7iR A Attention
DeepLab V3-+45 84 47 UK H2 L .

FEA (1) o 2 EL LR WA R U SRR SiZ A e RE o FEVKIIRE AR FE IR A, g EURE oL
R P s b RN Y R A O A TR K B R XA N RE A AR X I, XL X IR T A
[F ' 2R P () R ORI, B FEOK )b Y (UK Aok D) 5 ARl R ok, DLRAN[FVE FRIRES
FBAREA (B 4) , ARERLIIGRIZ At 1 ot S K 2 At . i N T H AR, mAWeE Tas
7680 MEAKISREN IR (5123512 8%, 4 BB o ABTCRHIN 4 1N BON Sentinel-2 MSI §2
GNP B (B2, 490 nm) « S06IKEL (B3, 560 nm) « ZLJ6Uk B (B4, 665 nm) FIITLLAMEE (BS,
842 nm) , ZEBAH GG KA 5T S YOGS 2 57 I B A B . EEIERI 7, SR
BEMLAAE 51 RE AL 9:1 LB R o0 AU GREE (6912 MNFEAD AL IESE (768 NMFEA), i Scikit-learn
(1) train_test_split PRIELSCIL, FF B RENLF 79 42 DUORIESS o] E S 1%

FEVKE BRI E L A2, SR PyTorch IR B %% SJHEZESCH Attention DeepLab V3-+HL [111)I1 25
PyTorch {E N 417 FM AR S SIHESE, BT (define-by-run) HLfI. H 355> (Autograd)
Dife A& 5 NumPy A MK EIZ AR R, #fR 1A RO AR b i) RV m ot . R Ik Ty
[, PyTorch #2fft | 563 /) GPU JATTHRSCRE, JFEEM 7 F & iU T RM TR 515, Al
FONTRTE 2 IR R I BRAE - & o BRI SEORE IR JIZREM (epoch) 120 ¥k, #tE K
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Figure 3 Architecture of the Attention DeepLab V3+ network

AT fE I 2R Attention DeepLab V345 A8 %) F5 i iy JE VK EAT RS . 3G R,
B AELL 512x512 R TE 3 & 14 Sentinel-2 MSI SAAZ AT 20 BTN, B J5 3 b B AL AR A4S B X 25
TR AT TP, AR S SRR RAAR 25 (] 20 38 — B0 se B P 45 S o Tl 2 SR Ak 3
AR (D B SRR &R (2 MFBRHEAI<0.005 km? (I BEES;  (3) 5 GDW
B AT I 2N A, SRR R KBS N KA (4) Snd g5 KRB R A EEIH A 0T
s £ R R B 4H /N SCRUE BAZ B2 T RIUKIA 5L, 25T Google Earth )V K% 7 sH 245,
By ArcGIS #fFgniE T HT RED TR . Wil 6 FruR, &5 ELEOKIBL SR 5 7 TR I H
RAFrEse, b BE N T H SR .

(3) VKl Jm Py g

FESER) 7 = R vk s B PR 2 b, $R BRUKIA R H G058 38 B 0K B MG B . NS
Wt EL32 50— R ORI 73 RAK R, AT T L5 S 25 0 NI FERERIMIA, - AR vkl 5 0K 1) 2 ) o7 Ok
FAA R, K KR o 9 R SR AL DK T Bl 5 R k) T Bt o Forpr, oK) B i 2 4 5 30
UKV AR AR B R I, TR AR S 50K )1 E B VI G . ARAE SRR RO A L, K1 4%
fik i 3E — 25 240 43 UK A OK I PR 2, A& T BTk ) 3R TH R BB b s S5 3 oK) 1R 48 )5
R RUKY) (g, M) FHIETE R, W70 5t 5 UK 28 ELResefih . Uk b i 4 5 BAR
UK)NTG B i, O n] B85+ 0K ) AR B B A AR DK N 5T S D3 9% . ARBIEFL T Je ke Tk
TS UK #0856 RIRERVKTEITH , SR )5 454 ArcGIS Earth il Google Earth &0 #5215 v = 437 5,
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Figure 4 Samples annotation examples of glacial lakes
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Figure 5 Training set loss values and validation set accuracy
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HiH & R

B 6 ARRIFLHRUKIIGERAT L
Figure 6 Comparison of glacial lake extraction results by the model
DI 2 75 R P X AN (RIS R DK A Hh 1) P 2 B 4 sIP21RA5 AR DK VA« DK 38 A0 DK A
i G S/ W/

= 1715V =415 (1)
= 18251V =43 )
= 4447V =A'S (3)

A, VARRIKBIESR (100m?) , A ARRIKHIHR (km?)

2.1 FAEREHER

TG S VKR B2t 29089 MUK RIEIBTHIAL, RIEREE 10 MFB (R 1D, ik Tk
G2 L L LT S A B Horh, GL_ID Jgukibidn i, LA (R HCHE e — PR AT 317 : GL_Lon
I GL_Lat FBONUKIFT 0 9 225 B AL BR CRIT WGSS4 L4 R ) ; Elevation s kil I F# E e,
i)y ms Area FoRUKHIEAR, 074 km? Error FR BRI, AN km?; Perimeter #7%
VKR K, B0 ke o BTN SO RO AR, A KR4 T LA R B Volume
FORUKWIEZE, B0 100 m®s Type FoRvkiBiEA, ek o ARFIEUK I, 1| REUKTH, 2
VKIS ; Mountain F7R VKA BT 75 LK R
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Table 1 Description of the attribute table for the dataset of glacial lakes inventory on the Tibetan Plateau in 2023

me | FREK HimRR FRHER
1 GL_ID Short Integer VKIS
2 GL _Lon Float VKR OEE, AN
3 GL_Lat Float UKD ER R, B R
4 Elevation Float VKWK e, A8 m
5 Area Float VKA, BAN km?
6 Error Float UKIITAR R %, ALY km?
7 Perimeter Float VKA, BA09 km
8 Volume Float UKW, BN 106 m?
9 Type Short Integer VKA, Horpr 0 R AR VK [ Bef], 1 SRARVKTEIH, 2 RN VKA
10 Mountain Text VK FTEE ) L bk 44 FR

22 BRERAEAR

BE 2023 45, i R VKIS HE Y 29089 4y, SARZ 2020.65 km?. AF[H 4304 b, OKIHIEE
HRETHEBERESMRES O LXE (B 7D o Hi, &AL KR § O,
VKT B FITEAR 73798 6306 AMF 483.65 km?s FHUURMEWT L R E SRkl A B SR AL, UK
A5 5131 4 (25637 km?) « 3619 > (26526 km?) 12971 4> (249.07 km?) . iX 4 AN [X ik
VKBS AT AR 20 ) o 4 XU B 1) 61.97%A1 62.08%, H41 Bl 75 8K e JE UK i 40 A A% 0o X 450 R D4R 2
Hr VR SR RS MR Tz L UK R S 1000 4y, SUHEIARDY 401.50 km?. AHELAS
ME, FEEILE AN R, BA. FIRE LAARIE LS5 XK R G BN E IR, K
3£ 1249 A4, BRI 103.76 km?.
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Figure 7 Spatial distribution of glacial lakes in different area intervals
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MECE s, 5 R UK LA #2<0.05 km? (F/NALIA A £ Hodr, HiAR<0.01 km? (UK 3E
3334 > (11.46%) , ETHAFY 29.94 km? (1.48%) 5 AT 0.01 - 0.05 km? VKB (5 48 %k
(182274, 62.66%) , {HHETHFL & ELACH 20.39% (] 8) , IXZRUKIB F: BH L/ i T 55
R L AR BT L i R AR X . ERARTHIAR>1 km? KB VK B EAG > (197 4, 0.68%) , {HIH &
AR L 489.45 km? (24.22%) , IXZRUKI T ZL 00 AT AL 275 R Rl AT SR Ll A AR R A5 0K )T
FH o 2 0 v L X3, 6] X 37K ST A0 i 5 R LA B 5

>
= =1
T g e
—e— VKiE R
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o) [—3
(=4
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=S S I
= 1% &
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N 15
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Figure 8 Number and area of glacial lakes in different sizes on the Tibetan Plateau in 2023

MIKIIZRRRE (2D, FHile okl LUAEVK ) il v 3, it 21492 4~ (73.88%) , &
AR 1485.23 km? (73.50%) o XBUKIES L R f A, Hp&FE SRl (5163 4, 392.37
km?) . Bl (4670 4>, 240.97 km?) FRE LR (2838 4, 175.79 km?) i) 2. K
b /E A RIS UKiM, JEiF 7059 A (24.27%) , B 523.53 km? (25.91%) o BESEUKMI7E+ =
SRl (1348 4>, 152,78 km?)  &FEH R (1106 4>, 89.61 km?) FIREH LRl (746 4,
88.72km?) KB NEZE . HAATENZ, & SR oK AR L mEiA 61.34%, %X I8 [H
2 90 e SR UK I Dt K 1 22 R X123, KT A & e b (538 4N, 1.85%) , BAHIAR{Y 11.89 km
2 (0.59%) , EEEHFSAEEH AL (1504, 2.91 km?) I Z SR (124 4, 2.58 km?).
o, g B L UKD R o X SR B 27.88%, 3 i T LA HRIX .

R2 FERIES RS R KRB HEAN TR

Table 2 Number and area of different types of glacial lakes in each mountain range on the Tibetan Plateau

KB
| NIE:: v
g VKB DKTH
HE HH/km? HE HH/km? HE HH/km?
Rl /R 4210 9 0.14 9 0.42 0 0
B 148 8.44 79 6.13 4 0.07
Ui L 96 3.60 6 0.41 0 0
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DEHFEHIR
VJlE: S
=| QIIE: 3
ITES VKA VKTH W
HE TR /km? HE TR /km? HE A/ km?
RESh 2838 175.79 746 88.72 35 0.75
e R 1499 93.71 1348 152.78 124 2.58
V52 S hr Ak 1128 67.14 748 35.22 37 0.53
IR AT 1441 71.83 496 25.17 5 0.06
ARMAIR 48 4.17 46 2.12 13 0.21
PR R 420 75.92 367 22.92 24 0.44
W 2O 1l 151 12.38 256 11.82 150 291
REL 357 17.48 176 9.77 9 0.24
PR 189 43.57 134 10.04 28 0.96
7 58 P i L X 626 53.50 195 18.39 29 0.72
X Jee B L 884 111.35 576 20.01 16 0.29
L P A JER 378 21.13 61 2.57 2 0.02
SHEE bR 5163 392.37 1106 89.61 37 1.68
FE R 1014 58.63 215 11.05 12 0.22
B AR H X 433 33.11 45 1.20 2 0.03
R 4670 240.97 450 15.19 11 0.21
it 21492 1485.23 7059 523.53 538 11.89

VKIS SR BORS FE £ B2 R B B FER AR RO R R It R . — DT, AR
HIGEEH T 2 E<10%. VKb T AR E SRS T Sentinel-2 MST 4%, IXTEIR KFEE EHifR T 815
i, S — 7, AHE AT BN 80%, AW TR ) Attention DeepLab V3+4%
A B m T SR A GRS I, BEE AT RUORIE B PRI SR — B . SR, SRR
fe )y e R IR RSB ARLL, Sentinel-2 MSI S8 7 [ 0 HE AR, — EFRREE B2 T vkl 5t
T 201 o A 2P B S 2, AT 90 R FH R 2R 5 & UKk 0 T AR DR 22 Cf R J& P 2 v 1) Error
FBO -

e=NXxA2 “4)
o, e NFAG A3 0] o P VKT T B AR 255 N ORVKIAS BRI K5 A4 R BAMEICiaK (10 m).
ZUHE, BB HERRIE B DK AR 224 134.88 km?, (5 OKILETHIAR ] 6.68%.

B, ABIEENAAE—E R RRYE: B5%, Sentinel-2 MSI S48 7E 1R Al I #1<0.005 km?
PRI /N DI ARG 1 20 3 5 7 TR A AE [ A B, T RE B0 0 B MK 8t e s Heok, R
BASYIAEAR O f T Il 5 DRSS DY AN SR Pk 25 SR X, AH HH T 75 e J5L A 3] DX S K I 1
FRAEAAAEZE T, CAHTREAS E AR SE I XA 7 5, 3K W A 52 I AR TR E R b [X PR32 Ak g T AR EX
FEIE o JyNixt IR ()@, RO AT 25 &Rl & B im0 MR KRR BGEAR (40 Planet (4l ) #EAT A XIRIIE S
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GRANTE, SR Y R A M S AV s Y, 3 PR TR ) B e S TG A

AEHEE AT IC R 1 2023 35 0 FUKI ) S RALE . U IEA R A e PS5 R i 2 4. /281
FIRT,  AKEEER TR I 5 ST HOR SEBL T o0 e SR 3ok A ks BE TR A, R T — Uk 1|
—UKIAR ELAR R4 7 St A, JCHS EAL UK R 4 55 KIS 7k 2 8] B R & LA F 7 BoAT 247y
6o FEN IR, AHHE 5 AT SCHE XK BEUR AR B VP0G L DK Rk 7K o 3 IS, TS AL 7R Ay S N 1y
JFK SC A SRR A A A R T

2023 475 5 e JE VK4 H #0E 42K F Shapefile 4% UA76it, HFEALHR 208 WGS-1984, %5246 4rR
Z N Albers SRR . A # AT LLETL ArcMap. QGIS. SuperMap 25 BLE B R G T 1)
BEHL . YA B A A

& Google Earth Engine (GEE) “F- & #&4L[¥) Sentinel-2 MSI %45,  [F] A Beisf A B LR 2= 40
'] FABDEM V1-2 7@ FE 84, LA Global Land Ice Measurements from Space (GLIMS) 24t
Randolph Glacier Inventory V7.0 #(#& #1 EarthEnv “F- &5 #2 i /) GMBA Mountain Inventory v2.0 Ll ik 5+
B

&M, 2o HlERREN, BiEwisiAe, FHrmh GIS it 57 k. EZURE T HgE T
B BN S UKL, CRREES .

weweEE, B, hpEEEN, L, #eE, BT OSSR 5 KR AL . ORI T AR
WF7e B B B A SRR B 2L

HHE, 5, EAERREN, B, BTN GIS Wit 50T k. EEURE TR BRI
P 22 2 RIS 2 H5 P R 2

BAE, &, WiltEmykE N, #d, TR, BT 9ok 5 F 5 s e . T 2K
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Abstract: Glacial lakes, as characteristic hydrological and geomorphological units formed by glacial
ablation, have exhibited rapid expansion trends in alpine and polar regions worldwide in recent years. The
systematic inventorying of glacial lakes documenting their spatial locations and geometric parameters,
holds significant scientific value for understanding glacier evolution, responses to climate change,
freshwater resource assessment, and early warning of glacial lake outburst floods (GLOF) hazards. To
address persistent challenges such as ongoing debates over the delineation of potential glacial lake
distribution areas and the heavy reliance on manual visual interpretation in remote sensing -based glacial
lake extraction, this study developed an innovative approach that integrates mountain units with glacier
boundaries to define potential distribution areas of glacial lakes. Based on Sentinel-2 MSI imagery and the
Attention DeepLab V3+ deep learning model, we achieved high-precision, fully automated extraction and
systematic inventorying of glacial lakes across the entire Tibetan Plateau. The results indicate that there
were 29,089 glacial lakes with an area >0.005 km? , covering a total area of 2020.65 km* on the
Qinghai-Tibet Plateau in 2023. These lakes are primarily distributed in the southeastern part of the plateau,
including the Nyaingéntanglha Mountains, the Eastern Himalayas, and the Hengduan Mountains. In terms
of size structure, small glacial lakes (0.01-0.05 km? ) account for the largest proportion numerically
(62.66%) yet contribute only 20.39% to the total area. In contrast, large glacial lakes (>1 km?), though rare
in number (0.68%), but contribute 24.22% of the total lake area. Regarding lake types, non-glacier-contact
lakes dominate (73.88%), followed by moraine-dammed lakes (24.27%), while supraglacial lakes represent
the smallest proportion (1.85%). The area uncertainty caused by the spatial resolution of the remote sensing
imagery is estimated at 134.88 km? , accounting for 6.68% of the total glacial lake area. Overall, this
dataset not only accurately reflects the current status of glacial lake resources on the Qinghai—Tibet Plateau,
but also provides essential data support for key applications such as GLOF risk assessment and regional
hydropower development planning.

Keywords: glacial lake inventory; sentinel; deep learning; Qinghai—Tibet Plateau

Dataset Profile

Title A dataset of the glacial lake inventory on the Tibetan Plateau in 2023

Data authors TIAN Zhijuan, YAO Xiaojun, CHANG Hui, DUAN Hongyu
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Data corresponding author

YAO Xiaojun (yaoxj nwnu@]163.com)

Time range 2023
Geographical scope Tibetan Plateau (25°N—40°N, 74°E-104°E)
Spatial resolution 10 m
Data volume 81.71 MB

Data format

ESRI Shapefile (compressed in *.zip)

Data service system

https://doi.org/10.57760/sciencedb.j00001.01517
https://www.ncdc.ac.cn/portal/metadata/fe4tb623-3ffe-44a8-a4c9-4163461972ec

Sources of funding

Graduate Research Funding Project of Northwest Normal University in 2023

(2023KYZZ-S181); Strategic Action Plan of Oasis Science (NWNU-LZKX-202301).

Dataset composition

The dataset comprises a single file, archived in compressed format and titled
"Tibetan_Plateau glacial lakes inventory 2023", which includes 29089 glacial lakes with
an area > 0.005 km?.
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