1007-4619(2023)08-1888-11

SWOT I E Xt 5 5 # R 7K AL M i iE& iR

fEEAe!, FAS, ZWOR, A, TR

1 BRDUR: KIS K TRl R R S e =, 5L 430072,
2. M RHE R E IREER S TAR2EBE, TRYI 518055

FOE: RS RN RO AR A S e A BRI AR A ) T AR AR . TE IS EE R B A TR I S 2 A
RAVERE T, T EIE TR H —fLSWOT (Surface Water and Ocean Topography) 1A ] b 4 BR P fili K A4 42
PR I 23 73 HE A AN R BE KL A5 S, X GE e A A 58 . 78 TR R ST Z BRI H s ) A
TR S ST LA s IR B 6], (8 CNES SWOT /K SCRHELZS , #0481 2010 4E—2018 4F2E SWOT /K
BLFH o S8 5350 R FHSEKAL  GAR LAV IR AR SWOT LR BK Sl , R3] T SWOT HEHLL S5 HLIKS B2 Xof
ARSI HURYE, FFEZSARE T T HAERE . 450K ZMIREIRE R T, 2ESWOT KM ¥m#
B FIAAE RUE FAHE T 1 WK AR A 7, A OC R BN A 803 R 8053 0 7E 0.9—1.0 F10.8—0.99 84k HAl
G I ) T T WK AR A . SWOT HA W I 980 2 JsU A R K AL Sh A B T, BERE A RO 1

National Remote Sensing Bulletin i & 5 4k

IR

KEEW: SWOT DA, Hm ), Hilsl, KON, @k, e

HhE 425 TP701/P2

SIARK: BERLE, AL, =M, BRI, 18 .2023.5WOT L EXEEBR /KA SNE DR . ERFHR,27(8): 1888-1898
Xiong J H, Guo S L, Jiang L. G, Yin J B and Wang J. 2023. Exploring the potential of SWOT for water level
monitoring in the Qinghai Lake. National Remote Sensing Bulletin, 27(8) : 1888—-1898[ DOI : 10.11834/jrs.20231628 ]

1 51 7

T SRR PR HBIREE AT, SRR
FER L 4000 m,  H [EIEE N ER A3 G AL 250 77 km?,
255 E SR 27%, Rt R, TP E
AR KRR R GREREE 458, 2002) . 7 8 = ik
BERR R CWEPNOKIE T, BE 20184F, A Y
1400 N AR KT 1 k™ 350901, G S T RRGRE 2o 42 )
WA ST AR Y 50% , X [ P S A G T 30 b 1X 5
TN AEfEME AR EZEEN (Wan 5,
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(HY) 555 22 bk b = 3k il ey R S+ TR
6 T 7 R e V0 K W A 5E (Liao 5§
2014; Songfff, 2014; Kleinherenbrink £¢, 2015;
Crétaux 55, 2016) . N, Hwang%5 (2016) fiiH]
Topex—Poseidon ZZ % T4 H 4l il 2 Wil 1 7 v 5t
23 1A 1993 4E—2014 4F A K 7 28 4k 5 Jiang %5
(2017) i J Cryosat—=2 4 95 ifi $2 £ T 2003 4F —
2015 457 7 = J 70 N TR FUR T 100 k' 35T A 7K
PSR BT SR, AL g fkop = A
i TR AT DL P 5 A A s, L aE A
Xof il AR AR B A B, M DL 25 R A/ N ALY 5
1107 NS A= N I N i | R B S N B B S R
ik g m, BHAKR KA EMH (Yuan 55,
2017) . oL E LR LIS bk s, HEhaE
2SRV s, MBS LA, AT LA S 90X 5
Ji/IN B9 901 K A2 AR Ak B o 5 LI (Zhang 45
2017, 2019a, 2021; Jiang 5%, 2020) . ],
Wang % (2013) fdi Fij ICESat/GLAS T3 2 %4 &
2003 H-—2009 457 i = It 56 >R AL ) 184
HAKAL TS, a3 20 B,
AL FRAE-0.51—0.62 m/a Pl . ZhangZ5: (2019a)
Al T ICESat 5 ICESat-2 TURE¥IE, &P 2003 4F—
2013 451 1] 75 I W) () T3 2 S 38 7K AV 5 S5 300 4 A AR
KEREBERFN0.95, HHTRIREN0.1 m, WIEHIE
WFE N 621 RANIIA AY-F- 17K 457 L) 0.28+0.03 m/a
B R A, RO TENERY KT
We g, IR RAFR IR B, P E
ViR (S148 ), X DUJ 2 30 75 5 = R i v
2 MR AR Ak, BRI T O 7 R R 1 2
BFAR . AR W (Ma%%, 2016, 2019; Xu%f,
2022),

VR AR K 10 4F NASA 7R HH 9 b BR B} 27 1 45 301
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TR S ) Ka 7 B TRk T (KaRIn), 5K
IR OXF Vg Y 2R TR R il i A A v R A A 3 S W
SR g i v s O i LR AR L, SWOT T8
EHEAERHE (10em) . SR (~22K).
EaS A a5 R (77°S—T7°N 90% i s K44 ) Fl
SRR (REZRIE) . KIZLIETE (120 km) 55
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Jar (UKSA) FnERMizs 5 (CSA) A 1B E br
TH, T 20224F 11 H 15 H &5, #3454 h

34, RUETEE SWOT T i & B il A5 — BLit ]
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& 2016; SolanderZ®, 2016). #illl, Bonnema Fil
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RO T VB 2 T 7 42k 20 4N 7K E R AT A BEVEAS , &
B HL 17 AN 7K PR 1 K B A SR 25 7 8% LAWY
WM CR R AF . Elmer 5§ (2020) ¥ CNES & 1)
SWOT /K SCHEALL#8 5 WRF-Hydro /K SRR THES
PABRT 357 110 493 A1 e 48 40 3m] A 1 5530E T SWOT Fr)
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Fig. 1 Location of Qinghai Lake and the ground tracks of
SWOT satellite
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JHOK T, 2019 4E R34 K A0 3195.97 m, IR
HNE] 4486.1 km*, B E KK 87.63 km® (FhK
77 45, 2021) (B 1) i1 KA F0 K T T AR

2004 4 LISk R B TF, WA AR | AKFIAX
A T AR A Y i A TG AR TR R (RS
&, 2021) . FHIEHABEE KT 29661 km®, o
D7 e S e FE X, P E AR R KX P T R X
A, B TR TR, 2RI AR
IR H-0.21°CHI374.5 mm, ZAEF-I78 K ik
1005 mm ., 77 UL S o0k 4 BR A4 722 Ak 137 e
BB X3 —, X R AR L KO
RAEFMREEA RS SMEH (B8 48, 2018).

22 HiiE

(1) WA BEEE . LIsKER (2019) %A
B T e e T T AR K T 1 ke 909 0 SR RO 4 O 3
filt, PEECH VEME R SWOT K STRHELER A5 A SO
B EFE T K7 9] Landsat T2 38 BEE , #il1E
T R SO4E (1970s—20184F) 3 12 W11
WL i, HORS RE L T 2 I R TR SOK BRI
WA EeBE, HARTEEYE (Zhang 2, 2019b).,

(2) SR s . I Li%E (2019) KA
BT TR e I e 20 BRI K A A R A, BRI
2010 4F—2018 A-F MBI LA K A B A SWOT
B A o 2B B 5L T Landsat 5248 U A5
WMFLE 2405 A2 (Envisat, Jason—1/2/3,
CryoSat=2) WLIM&Z5 R Z 0], #riin “ KA —K
A" EAR, SRIE i 0 P Landsat 5/7/8
TR ESNIRK AR, I 18 B A S50 5
TR SR B o 200 KA B0 4R T R 7 R s i
0 MR NSRS A ARUIIE Y5 e N e o 2 I P2
A (Huang %, 2020),

(3) Bkl KA &HiE . I DAHITI (Database
for Hydrological Time Series of Inland Waters) $2{}t
1 2010 4E—2018 45 75 1 W) 7 2 I 25 7K (o i AF
SWOTHLLEREI A, 5077 B LI 7K A5z 3K 2y 25 2 ik
FIXFHe, b SWOT AL % iy A K A EiHE 1) fUk
Ph o DAHITIZ 8 [E 588 2 Toll R Hu R A 52 i &
AT A A ™ & (https://dahiti. dgfi. tum. de
[2021-08-29]), H:Fh& T f04% Envisat. Sentinel-3a
Fl Sentinel-3b %5 Z Fp T3 AL 4 dE, nTHEfit4Ek 3651
P T AR R SR A B s, AR R AR R 1)
0 (Schwatke %, 2015) o 75 1) X 35 A 00 e
B Ok A T Envisat TA (2010 42 —2011 4F) |
Saral T/ (2013 4-—20164F) Fil Sentinel-3A L&

(2017 4E-—20184F) .

(4) KOIEHE. AT HAESE SWOT K A7 £ 8
SR FH 5 1) R K A7 3 2010 45—2018 4E 3% H /K
PrazmgeRt, JFd S SWOT T 58 H W —2w)
BARHEATRE L o ST A S £8 5 T H (E 50 Bk R
s, BT SRR A B h S B uE (F
# e 45, 2020).

(5) H g TRHAKAAAVESE . 1 GRACE
(Gravity Recovery and Climate Experiment) & Jj 0
B WaterGAP 2 BOK SCHAL (WGHM)  H At 55
KA AR S BT R —oK TR A5
26 SWOT WA /K S B 2T X LE, PP SWOT T2
S W DN 7 9 W K AR A B . 2003 4E—2017 4F
(3% H GRACE T3 2 £ 45 th 58 [ 18 5 5% 10y 7 B it
T RezsaFse L (UTCSR) 4243E, hitp://www2.
cst. utexas. edu/grace [2021-08-29 ], H: b f 87 bt
(v02) H mascon 77 %, %77 i DL 0.25° (125 [] A%
ML A, B T AN BE AT a0 v IR 5 AR G
UE AL B, M FE BRI R EOTE A B A5
. CSR = it b 120 km 19 1E 7S 1 JE mascon =5 [H]
HORAE R 0.25° B, AN AT 3k S A7 7R A5 5 1 8
2, WK R G mascon Y BT S H 40 IC 2 WA
AR LA S M B8 45 5, 1 e i AT Sk A HL
5] THEAUE (Chen %, 2017). A T M GRACE %(
P v o3 SRR A iU, K TR T WGHM
BRI A 33K L H R oK . oK S mE A Y
JRKEE, 52 SWOT /K& AR AL s A7 % Lo o
55K B 42 BRIl 808 [R) 16 3 48 GLDAS (Global
Land Data Assimilation System) #H, WGHM 7K 3
BOAVKRG 7R SR . & . A0 /KR R 7K
TER S FHKBERY R DR i A 40 26 /K b T
IR AR AL R, AR B ASEADL A Bl 2 7K A
TEARRYE TSR . BT UA 9 WGHM-v2.2d 2 7 iy

8 vk 22 e R R IR AN, ARl HER O H O, A5 (]
Sy % H70.5° (Schmied 25, 2021),
23 FHik

SWOT TL & J&: i NASA, CNES. UKSA #il CSA
AEREBRITE, Wit 202248 11 H &5, &5
6 ™ H B BILTE b o FRS HEBY B J5 T I B F s Ry 3
WERTERIZTT . SWOT RO 1578 0 Ka i BE TR 18
Tt (KaRIn), HINZ:iRE 584 120 km, SRAFESI
F K 35.75 Ghz, FFH5 2 T Poseidon-3 75 ik & J&
i (F 1,
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#£1 SWOT I B Eig&i&1+5 % (Biancamaria % ,2016)
Table 1 Main instrument parameters of SWOT mission

(Biancamaria et al., 2016)

FERE 28 A&
i 890.5 km
PUE RS i ffy 77.6°
EinEE 20.86 d
T 50 km
KaRlIn 7 ik W22 e v 120 km
Tt AT a]EE 20 km
REESR 35.75 GHz
Nadir 5 & 11 Poseidon—3

AL ER DORISFZIL#Y .GPS

K EMmAaS
R LR BalCH WOLSATH

AWl CNES JF & 19 K R SWOT 7K S
PIES, LI A 2 SWOT K7 o FEFfij
1 3t B 5 57 7 FE NERTE BRI, SWOT #5481 2%
Al LS SWOT 132 5% il i 7K 44 %) 55 3 (High—
rate) SIAEES, MIAE AR K = (Pixel cloud) R
JE (KA s R . SWOT AL % & T BEAL e
ARG KB (dark water effect) X 2K A WL 1) 52
Wi, )OSR TR B AN M . B e £
REMKATBXRZHN . SR, T 20T
Bl 1) 23 ] 22 S M RN MR ORS00, 1T B 3 40
SERAHE R, R 7 7 R R A I 4%
25 X (Elmer %, 2020) . H.5& SWOT £
PLEF = ST R R ZEAAUALE], HIERE R DL
P il oK SC2EWE T MR A, 9 C 7 T R 2 A 2
IIF (Bonnema Fl1 Hossain, 2019; OttléZE, 2020).

SWOT MU i (LR iy AT FE N 5 2% i
B, HA Sk [ Landsat Y622 5514 DG K ik
M KA RS (Li%%, 2019; sKEPE, 2019). LU
FEH T4, L2010 4E—2018 4F g #E 40 st
B, SECTRE ST HIHTG 3 REYES KA ME A
W KA 53 R 27 R A SWOT il ds , 4%
HUAF BRI (F2)

(1) BiEEs . ¥ E SWOT TS 7 & A
X, BERRAF AT I BE N A R

(2) BEER ., LT WARBEENS % 5
AR, AR R = R R SWOT 7K {4 e AL
DA

(3) A== . W EERE CNES & A 1Y 5t
AR B % (LOCNES), T2 SWOT 1%
R BdE A B2 SWOT A= i

B2 SWOT K A7 FHSI M 4% 5 K iy A K Ao 9847 %6F

Feardr, TEH SWOT LA F7K A7 MEm AR, s
PREFGEFHICRE (r) . PRCERE (NSE) Fidy
FHRIRZE (RMSE/m), 5ARUTF.

S(H,-H,)x(H -H,)

= — — o
Js(H,-m) x [s(n-1)
(H,-H)
NSE =1 - 5 (2)
(H,-H,)
RMSE = zUa;m) 3)

Kb, H R H, 43 5IR 28 SWOT 7K A5 AU A A
H/H, WP HE A FUE s n o 20104F—20184F
18] B9 AT ROR AR 6T oK T i AR —
KL SeF, (0TI SWOT 7K A At 3575 1 W 7K T T
L, OF iF — 25 Al 590 % K i ZE fb (Taube,
2000; Li%%, 2019):
S =3.45x(H-3193)" + 155.03 x
(H - 3193) + 4084.73

V=%ng—mp%&+&+/§7§j($
X, H (m) FIERNZESWOTKA; S (km®) K
WK R AAEEAE; Vv (km') 2010 4E—2018 4F
WM Ak A G . A T 5 GRACE £dlixf
e, K28 SWOT /K 242 fb 411 5% 2010 4E—2018 4
TR A

3 ZR51H8

31 KERES

R T A3 BT SWOT #4825 X5 4 A 5080 B4 A8
A3 2010 4F—2018 4F 75 Mg I SE K7 . 62F
KA TR A e KA B 3R 8l SWOT #54bl e, HLt
1] 52 371 B AN e MU 3 TR o 2R SWOT /K A
) 9K sl B a1 5 T S Re B T i K A8 Ak,
ASTRL KA B BK 50 (1928 SWOT Budfs 22 [ A A7 AE— &
25t BN, MR T SEIKAL, s I A
2011 AF Z AR IR TR R i 22, LT RE 2 T
Envisat iz 17 AR SCDR ¥l i i 2, dEm s s
HBR 92 SWOT 25 A BEAR 4 M AT 2 52 Bk A3 o
B A B A 2016 4F 22 5 RS2 K 467 4 L S B
TEARYERAES . TREZ AN DAHITI ™ SR T #r
(1) Sentinel-3A £ 48 19 R GePE M 22 S B0 . 3 4h,
JE2E KA B AR b5 S K AR R o — B, H7E
2013 4F Z Hij 5 %) Landsat 5 L5 K FH 8 4 51) UK 5 %
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PRI RZ ), B R BAL, S BOB KA L
KB A2 SWOT R H AR B0 17 0 B A9 3 8 (Zha 55,
2014), MUK, SWOT RIS 5B B AR & v
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AL X ] R a5 FLSK AL, 4 i — 2L ot T2
SWOT KA AL o S 7K AV 9K 8 285 AL AE F2 K
W (6—11H) R RAFpREE, 7efiAkil (12 A
B 6 ) WSS 22 Rk, BBk A

B AR o e KA SRS 2E SWOT K A3 ]
AR 0 40 B2 75 VK A7 i SE PR 2R AR Ak, TR A
IKAVE BIR Bl 235 SR AR DL L 2 1y PR R AE , HL A S
AR AE AR IE W A% o S0 RN R 1k /KA 8K 3
(2 SWOT KA 75 27 RUBE FARA IR 2245 43l
R T U RS 7K 2 5 VR S B0 S0 B SR R A
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Fig. 2 The flowchart of the SWOT simulator
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Fig. 3 Time series of SWOT-like water level for the Qinghai
Lake under different input scenarios (2010—2018)
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Fig. 4 Annual cycle of SWOT-like water level for the Qinghai

Lake under different input scenarios
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F2 AEIRSHEIERITEE SWOT KB BEFTEA
Table 2 Valid samples of various input data and
associated SWOT-like water level for the
Qinghai Lake (2010—2018)

S KA JeE KA kKA
BRI
B JRhg  2ESWOT  J5hs  2ESWOT  Jgilf  ZESWOT
KL KL KL KEL KA KA

1H 19 5 17 13 11 4
21 15 4 20 16 7 1
3H 25 6 21 17 15 5
45 16 5 21 15 14 6
51 16 3 19 13 18 4
6 H 22 5 29 18 13 4
71 25 8 30 19 15 2
8 H 17 8 29 20 15 4
9H 27 9 23 10 13 5
104 25 6 34 19 12 5
11AH 18 4 31 19 11 1
124 29 7 23 17 13 4
SR 254 70 297 196 157 45

FK3H3FHFEFR (-, NSEFIRMSE) H1L TR
[F] 21528 SWOT /KA ARG BE o B ik I i 7K Az 5 S
B e ERR , (HiR2280K, H NSE FIRMSE ¥
FEHHORE AR Tk . [l 3 FhdebrisdE i
S R E T T g 5 5K B () 2 SWOT 7K A7 A 40U g
FEZ T S A RE BAL T 62K A7 3K 3l i 45
HHAG A B9 (1 o/NSE FTEEAIR 9 RMSE {f . Z2 7
R b, B ik AR A KA 3R Sl 28 SWOT 7K A3
TEA ZE MBI UBOR B 22 T HA 2=y, ik AL
WERKE L AMEENSE L. 2FRE L,
SWOT B g B AL 5 iy A% 22 6] 4 NSE 43 531)
$90.98 (SZilKA7) . 0.89 (t2fKA7) #10.99 (FF
KAL), KEEEE TEIA BOLIE TA (Zhang 55,
2011; Zhu%§, 2014) . HHiAWm DA (GRILIE 4,
2018) =G DEfTAIKAL (LidE, 2019), BAb,
T 5 SE X, 4 3 T AR sl R TR I i K
PEAEAAS EI 2 SWOT /K A7 s AR _E I AR R R
LIRS B, PREL T SWOT LA H R AR FHE T .

AXHL G TR 1k = BE TR L TAE =X, SWOoT
TR DHRME = 4 SEXR T EE R, B
SWOT TR ME VIR (21 d), AR WA
Bili 9 B 2= R KA sh 4, kMBS SO i T
BB B AR . Ak, SWOT LEEA
HRAE A, A LI BUE 250 mx250 m D1
DA B K AR S B R, S AR X R 22K T 25%
XFF 1 kmx 1 kem DA 8 1l 3 /K AR 1831 AF 6 58 222 DI
F15% (Biancamaria %%, 2016)., M2, SWOT L
B R X W A BROK BE IR T M B AT R L,
S5 B A K ST SR AT 1) 3 SRR R VR

3.2 KBS

2 18 BT I K AT 2004 4F LU FR 2 ik (72
£ 5, 2021), XN H: K 09 74 1k ke $4O) J] i i X
fha R EMERAE T+ EZE, IH T 20104 —
2018 47 1 ] 7 ¥ ) A 7] 25 45 2 Fh 0 9K 3l i 2
SWOT /KA K A # (F4) . BREKELISM,
S KA KBRS () SWOT REHLZE 5, 7R 4% B i) )R
FESRBL T 55 MHE R AR G b TR (B AK
A B ILATAE 2 SWOT 4 b T3 55 B Jgd Al Sl
{H, XS 2016 4 FF b ik il & K A 5 5 B FH5 1R
(1 3) . A, S KA A2 K A7 9K 3h i 25
SWOT 7K A7 Ak 35 K D 345 B R /K o 485 SR T 422 0
UKL, HAELFRR TR KIEE, 558
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0.21+0.032 m/a F110.33+0.045 m/a, 47 T JE ARSI K
fii (0.19+0.019 m/a) FIEFIAZKAZ (0.27+0.039 m/a).
JGeF KA IR B 25 R M 7E 2= (0.17£0.033 m/a) Fi
B (0.13+0.015 m/a) FAXTRIAAK AL EAL, Hor

5124 0.19+0.020 m/a F110.15+0.014 m/a, {EA4ERJE
o, ASTRIZS A R B BR 3 ) SWOT A HDL 7R AR 4D 45 R
PR PE T W KA K BT, 5% 810
iy NS DA e B — B

£33 FREBIHEEFE R THIZESWOT KA HYHE BT

Table 3 Accuracy evaluation of SWOT-like water level for the Qinghai Lake (2010—2018)

B A S KA Pl FikK AL
bzt i HSWOTAKfiivs ZSWOTKfivs H¥Kkfiivs HKSWOTKfivs FSWOTKfivs FEikAfLvs 2 SWOIKLLvs
SR A by SiA S KA S KA HikK AL SR AL S KA
B 0.99 0.95 0.84 0.73 1.00 0.98 0.99
H 0.99 0.93 0.75 0.70 1.00 0.99 1.00
r = 1.00 0.90 0.76 0.85 1.00 0.99 0.95
2 0.97 0.92 0.81 0.79 0.99 0.99 1.00
SR 0.99 0.95 0.79 0.77 0.99 0.98 0.98
T 0.97 0.89 0.34 -0.07 0.99 -1.00 -0.13
HE 0.98 0.85 0.24 -0.09 0.99 0.47 -1.91
NSE T 0.99 0.80 0.44 0.71 0.99 0.53 -0.19
A7 0.89 0.82 0.55 0.46 0.98 0.28 -0.44
Ein 0.98 0.89 0.44 0.44 0.99 0.48 0.29
g 0.08 0.12 0.30 0.39 0.07 0.30 0.24
HE 0.07 0.14 0.27 0.28 0.06 0.36 0.54
RMSE/m 2 0.06 0.19 0.26 0.28 0.08 0.37 0.49
K 0.16 0.16 0.32 0.32 0.11 0.40 0.29
gt 0.07 0.13 0.28 0.32 0.08 0.36 0.40
F4 AEBHEHIBEE TS1EH 2010 £—2018 £ SWOT KK HA#EH

Table 4 Long—term trends of SWOT-like water level for the Qinghai Lake during 2010—2018 under different input scenarios

L EEE STt LKA/ (m/a) Hep KA (m/a) ALK/ (m/a)
i Bt JE kKA ZSWOT KL Jtf KA FSWOT KL JEtfK A FSWOT KAz
HE 0.19x0.024 0.21x0.019 0.19x0.020 0.17£0.033 0.25:0.038 0.25+0.035
7 0.18+0.024 0.17£0.030 0.15£0.014 0.13£0.015 0.27£0.040 0.28+0.043
& 0.22+0.027 0.22+0.028 0.13£0.017 0.13£0.016 0.32+0.047 0.33+0.048
&% 0.19£0.015 0.21x0.032 0.15£0.007 0.15+0.011 0.24£0.038 0.33£0.045
ExXE 0.19+0.019 0.20+0.020 0.15£0.010 0.15+0.009 0.27+0.039 0.28+0.031
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Fig. 5 Time series of SWOT-like water level-based water storage

changes for the Qinghai Lake under different input scenarios
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Exploring the potential of SWOT for water level monitoring
in the Qinghai Lake
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Abstract: The water level changes in the lake groups on the Qinghai—Tibetan Plateau is crucial for understanding global climate change

and melting glaciers regionally. However, in-situ measurements are still lacking due to remote locations and material requirements. The

current in-orbit optical satellites as well as radar and laser altimetry satellites have a relatively coarse spatiotemporal resolution and poor
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retrieval accuracies, both of which can be addressed in the future Surface Water and Ocean Topography (SWOT) mission. Therefore, the
main objective of our study is to assess the water level monitoring potential of SWOT for the largest lake in China, that is, the Qinghai Lake
in the Qinghai—Tibetan Plateau.

This study obtained SWOT-like water level time series covering the years 2010 to 2018 for the Qinghai Lake from in-situ
measurements, the optical altimetry dataset, and radar altimetry products by using the CNES SWOT Hydrology Toolbox. A systematical
performance evaluation of SWOT-like lake level was then conducted by comparing this level with the reference height. SWOT-like water
volume time series under different input scenarios for the Qinghai Lake were estimated based on its hypsometric curve and were
subsequently validated using the results derived from the Gravity Recovery and Climate Experiment (GRACE) mission and the WaterGAP
global hydrological model (WGHM).

In general, the SWOT-like water level time series can capture the seasonal and annual water level variations with an r/NSE ranging
from 0.9 to 1.0 and from 0.8 to 0.99, respectively. Meanwhile, the SWOT-like lake level time series accurately demonstrate the long-term
trends of water level in Qinghai Lake for the years 2010 to 2018 at various scales. The SWOT-inferred water volume changes under multiple
forcing scenarios show change patterns that are comparable with the GRACE and WGHM results.

The SWOT-like water level for the Qinghai Lake for the years 2010 to 2018 shows satisfactory accuracy at both seasonal and annual
scales as revealed in comparisons with in-situ measurements, the optical altimetry dataset, and the radar altimetry product. The patterns of
the SWOT-inferred water volume changes are also similar to the GRACE and WGHM results, thereby indicating the great water level and
volume monitoring potential of the future SWOT mission. In our future work, we will derive time-varying water extent maps of Qinghai
Lake by using multi-source optical imageries, including Landsat, Sentinel, and Gaofen series satellites. We also plan to carry further
experiments for all lakes (> 1 km?) in the Qinghai-Tibetan Plateau to assess the large-scale lake level monitoring potential of SWOT.

Key words: SWOT, Qinghai-Tibetan Plateau, Qinghai Lake, water level monitoring, remote sensing, altimetry
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