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el AR K G R MR AR Y M RSSO A R R R A
[, P Rzs SR B, ol SRR ok i s () RO RS iE 2 3 e ARk, PRI
TR SR A AT TRl A B o 1 4 1) R R - HE7K 43t 23 R AIE AR 9% AT B L

T T e V7 e SR B AR R AR AR ), 2 I DA A i R R T 1 ) v b € T R P 1Y)
RARRRRIE™, B SRR ARE , T AR R A i T e kA b X, 2
O w0 A AN RUE NTETF 27 N 1 A VY @ T N A T N N -8 S5 X NIRA . 7/ A =2 e 8 A e A
FTO T e SR A A A BR AU AR A TP AR XY, e s I RN By ad AR R T X
WG Z WA ey A B, H R e R S I AR D, R
B EE )71 . Chen %8 ] SMTMN Fh 55 A4 i 5 S B I 12 45 301 R A 309 795 A sk B ot
AMSR-E 12 8 7 + 52K F1 GLDAS DU - 3 7K K080 78 7 9 e B rh B A 7 AT, Su
S5 Tibet-Obs 38 /K Bl 4 %t 1L I T 458 Al ECMWF B8l AT IPAE 2, Zeng 4538
5 34N R N 2 8 BB R4 (AMSR-E. AMSR2., SMOS. ECV) FilERA-Interim
FLOHT B A TIEAG ™, Bi 45X GLDAS R A [AIAS AU B R T IRAR Y, 32T A i o ik
B, R TRTVTAS ERAT 328 SR S T AR AT ) A A 7 s J K B 4, AR SC AT sE 17
JIFA AT AR S 5 43K B (SMTMN i Tibet-Obs ), 75 2% JEER 1Y 23 (A1 43 32 K
Af () B Bt I, e PRt 3K A A i i Jk e RN [R) Ak £ 8s (ECV. ERA-Interim
MERRA. Noah), MZZsREF (0.25°x0.25°, 0.5°x0.5°, 1°x1°) . LWt B (ZR4
M 1LH-SkRF4H; aifki. 5 H-10H) fIE, RHAZFEMIsHR (R, RMSE, Bias) #
TTvrAh, BEmEEE h BA K A 2SS HER A RS ) R EE A . Ao it —
HAIETE T K e i 3K X i 1 ST R K SO A2 i i) B X ] 30 DX A4 1) 5 Wil LA
HEIRTE L.

2 MRXEHIE

2.1 REEER

T DR Y P I 4000 m, R IR R, R CHEREET A
O R G IR P R ARG, R AR AR AR O CCZ R, AR RR/K & 2000 mm s
50 mmUAF, @R EEAARZ, AR RE RS RE AR ST ) A, DR T
RN “SEPHAKIE” O, ARl FH IR DX AN A 11 7 i e SR X ek, 255 T
T S A v D DX L 2 DX sl b A R, AR SIS DX A T 25°N~
40°N, 70°E~105°E (K1),
2.2 EEHE

T L e S A KOOI 3k X 2 AT (D 7 R e D A BRI L 355 ) (Tibet-Obs)
HAPAAE AKX, 20501 Ry FE VA T 50 X% Bl EEL ORI 3 0 | S 94 2 R IX A IS p XL 32t )
TRV YA Y DX 110 12 g ORI s D, oz BN [i) A B AN [] T A T 7 9 e Do 11 498 13 /K
( 75 9 = J5 % 48 b0, httpa//www.tpedatabase.cn/portal/MetaDatalnfo.jsp?MetaDatald=
249456); P ELHLIX , TG FE ST T T 2010 4F 6 H 7 e PG50 A oy B L p [X e <7
204~ - S I IR W S 0 5 RIS 1K, 54 - K I Sl A 0 e AT i
(BFEZs 5) ZREEPEAETT I 10 km ARl N 5 730 R DX, 900 Rk sl P
2008 4 7 P2 B AR H R A8 3 il B BRI IXPY 5 () 90 e S ol 22 RUBE - S T
R (CTP-SMTMN) , - 3l i 4R oA 7 7 e L Pl DX 24976 4 4650 m, M FvAH
XA, YRR, BRI, R ANRRX . B TR A ]S R R
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Fig. 1 Locations of the Tibetan Plateau and related in-situ soil observatory stations

H 2 SETEYD, AR TSR X, % XA 2 R ) K PR ST, R AR ER
I A H A AR Bl s I i K R R, R RS AE 4
JZ A, RERE 30 minilir—yk, DA 30 min N HREERIRE . [RIEHI R JZ 5 om
W R IERT R E A LR & i, TR R AN, HEAIURS R L, s
e - SERA T FK B 7 e RS, DRI I S (A DR A — 2D T - BRI = 2, ik
PR T AU HE A« http://en.tpedatabase.cn/. A8 (i Tibet-Obs dis 5 Hr 11 43 />3l i 358
IKELHE , 3% A3 A AT 18w S TR L, SNl S AR, 20N S R
CTP-SMTMN a8 H 1) 57 il s 34400 TAR M Hb X

2.3 TIEKEE

2.3.1 ECV L4 8 1K %4 (Essential Climate Variable-Soil Moisture, ECV-SM)
e A — B K E] 7 47 1 TR R SRR KB (19784511 J1-20144F 12 /), 240.25°%0.25°
23] o HE AR H B o %™ R BT K SR K A 26 Z2 U K & (Water Cycle
Multimission Observation Strategy, WACMOS) Fl 4 3 i f&F < fic 22 {48 i W @ (Soil
Moisture Climate Change Initiative, CCI) ) —#B4r. ECV K™ i & —E X5 T F il
PR B 0 T 5 v Jk FLA 55 A BRI o 5o 8 — B0 K A, B a3 e
Bln . FoE R (active) . B SO B (passive) 1330 5wk sh ik 1%
JEAAZE A R (combined) . Horb, FEsh i Bl & i ERS-1/2 Fll Metop-A TR #4381
B RS, Bl sh ik Bl =2 i Nimbus-7 SMMR, SMSP SSM/I, TRMM TMI, Aqua
AMSR-E . WindSat fil GCOM-W1 AMSR23KHL, F-43 5%t == 2h Rk ol 55 38 SR A5 o6 11
LPRM 53535 AR Ao ) 33 0 Ak 5 - Sk & it o AFDOE T i TR ORI, 5 T O iy = 180K
B KBRS AR K . XGRS e, 1 i 0 B A B 1] b b S A
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AR AR AN AT F A2 32 30 S sh o i B A A5 B R AL v 02.2, i 8dnge
BITEA A AT 30052 % . http://catalogue.ceda.ac.uk/uuid/c89ch1c86f42456bb84e49ea06
621c7e,

2.3.2 ERA-Interim ERA-Interim % 4j J2& i o o )R S e 4R 70> (European Centre
for Medium Range Weather Forecasts, ECMWF) il VE i) 43k & K S B s (B
19794E1 A #4), FISERERE, BIRsE T —FE s AL R G H RS 1l sl el A 1A
JEEE T ARG 1Y R 4, A5 1 O/E . 6IRF 12 iy AT 18 I i) -3k Bhdl , B +Em
23 [H] 433846 0.25°%0.25° . ERA-Interim 4 7 U 2% + 56K £icdls (0~7 cm. 7~28 cm., 28~
100 cm. 100~289 cm). ZUWF5ERM], I EEE 5 S0 BE 2 18] Y 22 5 5 3 477
B, FEEUE LAY 25 SR ek ey, R 22 S J BB M AR =R [R] Ak 0 vk A R 1Y
F G MR 22 FO I BERE I A — Stk 2L R VR - 2515, 45 ERA-Interim/Land £l b %
T HLHI S HOE e, (HHHA] S R 1979-20104F, HORAESE 47 25 Sl i s Bl i st
BB, T Fe A HSE g s, A SO A H 3410 ERA-Interim | )2 37K (0~7 cm)
B

233 MERRA MERRA (Modern Era- Retrospective Analysis for Research and
Application) J&H EE M2 Ai K" (National Aeronautics and Space Application) & 7 ¥
H BRBR I EE0 TF & HE Ar B 7 . MERRA 23 i GEOS-5 DA R 4E 345,
DA Z ¢ [ F 5 6] b XL T3 52 7 A KA I 7K SCIE A& U I 05 FH e SE 2 1 GEOS-5 i
TR SRl A BRI Bl TR R . ARSC A B2 (0~2 em) B/ 5K B, 25H) 45
B 0.625°x0.5°, B S5 o 2 M A (K HicHis B2 SR AE 31 0.25°%0.25°, 5 H A s A —
., SRR R KR

2.3.4 Noah GLDAS 13456 TR 18 BB s A sl s 8ds , FITEdE FALHoR, 153
A ER R 7K A RE B A T1HE . GLDAS Ba % 4 Pl AL . CLM. Noah,
VIC Fil Mosaic, iX 4 BRI [A] —E K5, K 15 min, &7 AR s 40 i
B F LA EA 32 KE-PAEE . e P AT BRI S8 KA D AR
T LK, BENGREE . FRETRE . MERAN . AR, BB P R A S A
W BHCR MR IGE . KA IR R L R . R SR B R A . AR
HH 2 TR A B AR AT AR, 7 7 e i R K i, AT TG LR 5 e i e b S A R A L
S IR 2 S ECT XML . GLDAS B s 45 G 45 P Fh 23 8] 43R 1) + K B0l
7 SO P 0 2 25 ] 43 W38l 0.25°%0.25° (1) Noah2.1 £ die 45, L ] 25 13 [ 2000 4E 4>,
BFE A HE%E R 3 h, B SEE A AT AT H 3 50K,

3 MRFGIE

4 Noah 1 87K Ficdls B 4055 il m® e ™, il ey KB B — 3, T A At
Foo B KB IR | IR B o e B B AR AL ik 8t — 2[Rl — > 28 (B R
0.25°x0.25°, i Tla—H% i (0.25°%0.25°) NG ks BE NDVIEE & (1/12°%1/12°)
K, 345 0.25°%0.25° RUFE 1 NDVIL &, i i i 25 TR RO — 30, T fy - 480K
BRI 5> 3ROSR 2S ] REE . 0.25°%0.25° /N EE (H:27 48 5, 0.5°%0.5° iR
B (7K A), 1ox1 RN (FE 248 650) , A B A% s S = K Bl i 4o T
A NI S BRI, SR A REASTR]RUBE 9 KAk 5 SERR 3K B 2E
rgeitortr, HEmSt s AR (Bias), YriiA2: (RMSE) ., HIRFRE (R) FIP{E.
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Pl 2 Sy ] Bt [X. - SRR RN K Bt RSt [ 2R Tk . FRIET2 B, 3K X ek - K S B gt 2y
Ak, HHOKFES H-10 A Z & m, SRR B2 b—80, S0 32 L HoKAE
L1 B 4 0.05~0.15 m*-m*, 2010 4F 8 J S + /K & i de Kk, 4Fp KA T HE I 7E
ik B EcKAE, HAp ECV/IERA/Noah = F M T1HEZ A 0.3 m*-m?®, J& S - 3K K W%,
H:rp MERRA +HEKAGHE M 0.22 me-m* 550 E fe M4%IT ;s 78 2012 4F ], S 44587k
BB (5 A8 H), H Noah H3 /KA HE SRR FERE, R T 0k
KRN, Bl HKIEE R, 2013 4F MK L, HKTE4 A -8 A YR
HIIKF 45 S B BA] HEL b [X S 438K SRk 1972846 —%k, Hirb Noah +3E/K Al e g%
AR - b Sz e 4 HE K A AR AR B0, E R g 5 sl + K A 240K, I ECV. ERA A
MERRA HJ A BEAR G- 1y S5z e+ 398 7K (1) A8 AL S Pt 22
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Fig. 2 Temporal variability of monthly-averaged (a) soil moisture and (b) precipitation in Ngari region

4.2 FRHX

Pl 3 SR 08 i IX. = 3K RN R 7K Bt o] () 9 AR AR SRR o i X3RS JE R B IX, ARXT
BT s X ki, AR K A, HFZHERAES H-9H, 7 G XK A B (E
FEUIZ X S R 7K LU BT FEL b DR T 14 H o 77 98 SR R K 22232 0k F BT I IR 22 XL
RPMAP, ZPAR I A AR PGz 3, 33X AT RS b DX R 2 T R R ) 32
JRE . HES3AEN, 20114ER KRR, 7 HRBKEIARIEE, SO K48 A
W [RI I I8 B de R, 3 B2 IX 3l e R 398K b e R /K o B o 92 X3 A 2 e b
X, RE8HMBEAKREARRA, H TRIMIFKEER, ZA M TR EKEEALT
TOFRES, PTLA EHE S K AE 8 A ik i K. 2013 4FEFE /K B4 ES H-10 A, H
AT, RS GOK & B B iR e, HIR 2R, Hrp Noah 148K
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Fig. 3 Temporal changes of month-averaged (a) soil moisture and (b) precipitation in Naqu region

FETHE REAR - b iR - K AR (bR o IEI3%N, 4P LKA T34 40 T SCME ) 15
ZJEEPY, XK AE TR R . B ERA ZS AR IR 5 /1N T AN RE TR B ke 338K A8 4k,
A, FLAECHE Y REAR G-Hb S e - K AR Ak, AR Rl A - KA TG, X RS B
Bk E . DAL R, GLDAS A R Rl Ak + Aok EE, 54
R AR —E
4.3 L X

] 4 57 B9 il b X A KRR K Bl S T AR (R RRAE , 2 XM FER X, H80K 5
B A X A, AR AR, 9 0.07~0.48 mP-m™, 2009 4F FE K 4F PN 3 A sl 1
A1, B — N EUNIRIE . TR KR L, KA T A e i AR
fi VA HOKAEAE T 22 0RE, HAEFAMBA R, 47 KA THES A BEIR 47
Hi PRSI + K () ZIE SRR, H K AR THE R/, U HE R AT, Bi
A Su AP A2 X 4 Bl KA A I ARG PR K, X R R G ARAR R T R
SIS A B m AT HLRAT K
4.4 TEEKZTEITHL

HEISH, %4 HKBdEZS RIS K R 2s B A AR — 20, ARmadl B3k
AR, X TR EE, BokED, HHOK S E WA, 25 SR bkek
K EZM, %X K S FLUT S SR L K2 AR A, 1 S L GRS 1) b
J7 BHOKE AL, BEBIZHLIX K E A SZ R, TR B 37 5 10 vk S Rk
SO, IZHBIX REK S AR R ) PGB el ) A 5, X FE R AZ BB DL SO AR A )
PUAL I BV A2 o M-S 3K S A i 2 o] — 500, 7 gt DX o D
G R B, ALEB D Ae TR R b X A 9 48 4 Ik . ERA. MERRA 1 Noah 13
K72 [B) 43 A0 S5 A B R BUs [R)  Ai die ol — ﬁ 1M ECV 387K 23 [] 73 A HAT B o 19 55 ok
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Fig. 4 Temporal changes of month-averaged (a) soil moisture and (b) precipitation in Maqu region
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Fig. 5 Spatial distributions of (a) soil moisture for ECV, (b) soil moisture for ERA, (c) soil moisture for MERRA,
(d) soil moisture for Noah, (e) precipitation and (f) NDVI in 2009-2014

KRG REKEA A —3, B DR LKA T S P 2 XA etk 22, R
1o JR S KA Z B A ISR, 1T L e 1 b X[ st 37 DK 25 7 ) S
45 TEKESHRZERETFMHK

MR LIFE 6 F , FEBTHEMX, SRS & (0.25°%0.25°) T, £548 m 13K
A AR SEBR A A S PE AR BB K, 7£0.2~0.9 Z (1], H:rf Noah %4 5 520 £

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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KM R, e RBPIEHEZ N 0, 1 ECV B AE K 55 11 A0 AH XM 0.278,
P {7 0.168; % T°RMSE I Bias&i i1, MERRA 3 /K 5 B 5 A0 T ot 4= 39 K 5 d
£ mFR2A, X RER S (0.5°%0.5°) i, Noah 3K 5 S 4 387K i A1 56 ik
U, 1 MERRA + 37K 5 52k 4+ 38K 1Y RMSE 1 Bias fie/N o ZEAR MK, 5k /N R EE K& A5
(0.25°x0.25°) T &, Noah MAHEMELL M RMSE B AL T HAB R HR4E , 1 ECV B4 11
f2Zfe/N s ST R S (0.5°%0.5°) T, Noah +HEK B EAEASFIHE EEMET
HAE s ; T RN S (1°%1°) 15, Noah H3/KAEA . B S HYHHE R BN
0.84f10.66, B & T H ALK HE 4 5 520 + 3K B AH S, [RIRS7E A% A5, Noah F-4E/K
552 3K 1) RMSE /)y, 4 0.053, 7EB#% S, ERA +3E/K 55200 447K ) RMSE FlI
Bias Gt itd6brsc/N, AU/NREFN T RIL5E—E, UL ZS [ R X G2 R A 1R

o, 7EFS M, RN RS A (0.25°%0.25°) T, 454 s Noah 37K sz +

F1 27T ANNREME SR L Bk F At LK FEITHE
Tab. 1 The statistical metrics of estimated soil moisture with in-situ observations for all
ECV ERA MERRA Noah
R RMSE Bias P R RMSE Bias P R RMSE Bias P R RMSE Bias P
0.222 0.183 -0.17 0.186 0.468 0.096 -0.01 0.000 0.237 0.123 -0.068 0.064 0.675 0.151 —0.131 0.000
0.259 0.352 -0.326 0.107 0.521 0.206 -0.122 0.000 0.225 0.248 -0.179 0.079  0.638 0.280 -0.241 0.000
0.440 0.241 -0.227 0.006 0.572 0.139 -0.033 0.000 0.237 0.165 -0.085 0.081 0.737 0.173 -0.137 0.000
0.610 0.163 —-0.138 0.000 0.654 0.116 0.019 0.000 0.423 0.122 -0.036 0.005 0.727 0.122 -0.08 0.000
0.568 0.232 -0.226 0.000 0.481 0.108 -0.044 0.000 0.343 0.145 -0.105 0.011 0.728 0.176 -0.16 0.000
0.613 0.107 -0.09 0.000 0.512 0.120 0.083 0.000 0.214 0.098 0.025 0.120 0.769 0.065 -0.021 0.000
0.425 0.140 -0.125 0.010 0.367 0.107 0.035 0.006 0.196 0.108 -0.023 0.156 0.736 0.107 -0.078 0.000
0.473 0.097 -0.067 0.002 0.388 0.121 0.083 0.004 0.126 0.099 0.025 0.366 0.681 0.074 -0.03 0.000
0.414 0.183 -0.157 0.006  0.449 0.106 0.006 0.001 0.223 0.122 -0.051 0.104 0.585 0.135 —0.098 0.000
0.439 0.165 -0.148 0.005 0.460 0.099 0.023 0.000 0.185 0.107 -0.025 0.181 0.680 0.111 -0.081 0.000
0.278 0.124 0.112 0.168 0.436 0.230 0.229 0.006 0.225 0.179 0.176 0.169 0.692 0.128 0.118 0.000
0.153 0.080 0.067 0.586 0.098 0.116 0.108 0.553 0.339 0.048 0.017 0.035 0.247 0.087 0.06 0.130
0.581 0.107 0.101 0.023 0.548 0.132 0.13 0.000 0.748 0.039 0.027 0.000 0.841 0.096 0.086 0.000
0.835 0.146 0.144 0.000 0.762 0.168 0.167 0.000 0.726 0.075 0.069 0.000 0.683 0.127 0.117 0.000
0.803 0.059 0.056 0.000 0.538 0.117 0.114 0.000 0.558 0.040 0.017 0.000 0.680 0.084 0.069 0.000
0.790 0.039 -0.002 0.000 0.673 0.148 0.138 0.000 0.564 0.103 0.088 0.000 0.773 0.049 0.019 0.000
-0.457 0.236 -0.222 0.117 -0.165 0.156 -0.064 0.238 0.310 0.206 -0.159 0.024 0.724 0.162 -0.12 0.000
0.243 0.076 0.007 0.130 0.672 0.162 0.143 0.000 0.525 0.122 0.096 0.000 0.778 0.074 0.049 0.000
0.310 0.090 -0.036 0.051 0.670 0.148 0.12 0.000 0.592 0.109 0.07 0.000 0.765 0.072 0.031 0.000
0.547 0.173 -0.139 0.000 0.687 0.125 0.034 0.000 0.439 0.135-0.048 0.001 0.780 0.111 -0.056 0.000
0.333 0.066 0.009 0.047 0.708 0.145 0.125 0.000 0.486 0.119 0.092 0.000 0.837 0.058 0.034 0.000
0.475 0.077 -0.021 0.002 0.687 0.140 0.112 0.000 0.510 0.116 0.08 0.000 0.817 0.062 0.021 0.000
0.554 0.112 -0.088 0.000 0.626 0.104 0.063 0.000 0.462 0.087 0.027 0.001 0.716 0.070 -0.024 0.000
0.669 0.071 -0.037 0.000 0.722 0.138 0.115 0.000 0.482 0.097 0.057 0.000 0.782 0.063 0.029 0.000
0.479 0.062 0.008 0.000 0.598 0.162 0.151 0.000 0.305 0.113 0.091 0.026 0.675 0.086 0.069 0.000
0.362 0.092 0.057 0.045 0.354 0.188 0.172 0.021 0.507 0.155 0.138 0.001 0.665 0.098 0.077 0.000
0.589 0.084 0.072 0.000 0.695 0.201 0.194 0.000 0.333 0.150 0.138 0.015 0.687 0.108 0.098 0.000
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Tab. 2 Statistical metrics of the estimated and in-situ observed soil moisture for all seven medium-scale
grids and two large-scale grids
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0.356
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W > «

0.096 0.092 0.004
0.067 -0.026 0.000
0.100 -0.065 0.000
0.056 0.045 0.000
0.097 -0.051 0.024
0.250 -0.238 0.002
0.127 -0.113 0.000
0.058 -0.013 0.000
0.190 -0.173 0.000

0.556
0.693
0.702
0.741

0.132 0.13 0.000
0.132 0.11 0.000
0.124 0.079 0.000
0.176 0.168 0.000

0.680 0.116 0.066 0.000
0.523 0.130 —0.053 0.000
0.444 0.097 0.041 0.001
0.734 0.131 0.108 0.000

0.453

0.107 -0.003 0.000

0.699
0.470
0.473
0.546
0.633
0.269
0.204
0.567
0.191

0.045 0.032 0.000
0.098 0.064 0.000
0.101 0.022 0.000
0.134 0.123 0.000
0.089 0.002 0.000
0.167 -0.112 0.034
0.095 -0.016 0.139
0.092 0.056 0.000
0.130 -0.063 0.138

0.748
0.784
0.824
0.820
0.866
0.715
0.744
0.837
0.664

0.095 0.083 0.000
0.058 0.024 0.000
0.069 —0.011 0.000
0.075 0.066 0.000
0.066 -0.013 0.000
0.194 -0.17 0.000
0.093 -0.069 0.000
0.053 0.02 0.000
0.146 -0.118 0.000
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Fig. 6 Taylor diagram showing the standard deviation and correlation of in-situ observed and estimated soil moisture for all
grids in (a) Ngari, (b) Naqu and (c) Maqu. Taylor diagram for different periods of frozen and unfrozen periods in (d) Ngari,

(e) Naqu and (f) Maqu
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Fig. 7 Relations between the in-situ observed and estimated soil moisture by ECV, ERA, MERRA and Noah within
Ngari, Naqu and Maqu regions
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Fig. 8 The distribution of the statistical values: R, RMSE and Bias for ECV, ERA, MERRA, Noah in three
sub-regions: Ngari, Naqu and Maqu
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Evaluation of remote sensing and reanalysis soil moisture
products on the Tibetan Plateau
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(1. Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education, Beijing Normal
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Abstract: Soil water is the key link between land surface and atmosphere in water- heat
exchange and it is the key element of water cycle. It is also the key control factor affecting the
process of surface runoff. The Himalayan- Tibetan Plateau (HTP), also known as the "Asian
Water Tower", is the source region of many Asian rivers. Meanwhile, HTP has direct impacts
on its surrounding climate via hydro- meteorological processes, and on establishment and
maintenance of Asian monsoon. This study collected observed soil moisture data from 100 in-
situ soil moisture observatory stations and evaluated applicability of the available remote
sensing and reanalysis soil moisture datasets such as ECV, ERA-Interim, MERRA, and Noah at
different spatial resolutions (0.25°x0.25°, 0.5°x0.5°, 1°x1°) during different time intervals such
as non-freezing and freezing periods. Statistical indicators such as R, RMSE and Bias were
used to evaluate the performances of these remote sensing and reanalysis soil moisture datasets.
The results indicated that: (1) All remote sensing and reanalysis soil moisture datasets except
ERA can well estimate soil moisture changes of the Tibetan Plateau and the soil moisture
changes are in generally good line with precipitation changes. In the Naqu region, however, the
remote sensing and reanalysis soil moisture datasets substantially underestimate observed soil
moisture. In space, MERRA and Noah are mostly consistent with the change of vegetation
index, and can well estimate spatial distribution of soil moisture changes. (2) Soil moisture
changes across most parts of the Tibetan Plateau are greatly influenced by precipitation
changes. In addition, soil moisture changes in the western flank of the Tibetan Plateau and
Himalayas are the combined results of melting snow/glaciers and precipitation. (3) Except in
the Ngari region, soil moisture during non-freezing period is usually higher than that during
freezing period. In the Naqu region, all remote sensing and reanalysis soil moisture datasets
overestimate soil moisture amount during freezing periods, while they underestimate it during
non- freezing periods. Besides, from a spatial scale viewpoint, at medium and large scales,
remote sensing and reanalysis soil moisture datasets can better evaluate soil moisture
availability compared with at small scale. This study provides a theoretical basis for selection
of the right remote sensing and reanalysis soil moisture datasets for evaluation and analysis of
soil moisture of the Tibetan Plateau.

Keywords: remote sensing dataset; reanalysis dataset; soil moisture; Tibetan Plateau



