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A5, H IR R o) AR A RE , A 3 ) R AR I A RE . B AR — KB SR
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HWRIRE 5% Z 2 B REEA LM (Andrade et al., 2021), - 3EHGE & 15200 K 25 A5 R iR
FE. MRS (RFE 25, 2013) . HERIBARSS (Rigik, 2007, Z=W]IH4E, 2008) « ik
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Bt i R [P AR AT L 0] 2 H A s Ho R S BB S R I s, I O At B gkl
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Hm st i o 2R, BRI R g B AL . S HUb T RAE L A (Bastiaanssen et al.,
1998) . i B AR A AN T SO A S s AR R 9 JE ) SEBAL B, BAT R E FH AN
B SR B (Bastiaanssen, 2000; Bastiaanssen et al., 2005) , H i CfE /K ZIRE B, K AE
Y=g, AEYE TN (Bastiaanssen et al., 2002; Zwart et al., 2010) Flih 3 7 f & ff &
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FOAHEL, v EXS SEBAL #A R BTG, E2H T SEBAL B HURME 1 (H1Z
AEBHER, 2013) | ST AGE E (ERZRSE, 2016) SR AR (B8 RAF, 2022) |
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1.1 BF R XA

“H =M FHim R (Qinghai-Tibet Plateau) /T 44 73°18'52" —104°46'59", b4
26°00'12"—39°46/50" 2 [], “F-3Ji4Kk %1 4000 m, 5 v [ s A T AR K 174, LR35 76 750 AR 1K,
BRI TRIE (2345, 2019) o myifFfAGE At 1 e e EL X H R Fe 2 . R RA. R
1% BRI 2 RABUR D SR AL IR K RRIE, WKWGEL 6, fF “=LZ20|” .
OEMAREE” A “HEFREF 7 2B I LR, T Rm R SPAC I HEE A I w5 A S
JIVER A E L MEHH TG 2 A BRAUGAS A R RO AT e P (52 [l gE, 2004)
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Fig.1 Range of the Qinghai-Tibetan Plateau and the spatial distribution of observed sites
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AT IR R AR, (D EEGSAREIE, W 1—7 BRI, [T
KPa e 1 N R AR R (R D o b, 5 17 BB R IR A
% EHE ARSI MODO9GA K 4E (2003—2018 4F) 5 [r] R I HE 5 A ) K I 4 S 4
35« MR B 73 U ] S e e Rk 2 R O B e ] DX R R R R B B AR
(2003—2018 4F)  (BHIPAE, 2019) . HHEVHES 1 km 4 RARHIZR IR ZHHE 4L (2003—2018
) (JHALSE, 2019) o TE ArcGIS BRAFHRT bk TR WLINEE AT MR B BT . ERFE, 1R
TeGETE . E SCRFEETUC L, 452078 (8] 7 HE SR 08 10000 m. I TR > HRRONE L AR



#0 GCS_WGS_1984 (MK FAZE s . Horb, W R72#EROVIZH 1) G H B AL B 515 21

B A R RS (PR 2.1 5 IR > B ONIZ RN G R AT G
B3 ANA ) G ERAT SORME & RIS CRm IRk 0 8 EF 3—5 H. 5 6—8
H K 9—11 A& 12 ARG 2 ) BRI HFENZER G EEd B0+ 12

ANAK G EBATIRAMEA RIS (2 FAMEEE, B Go fE H E 5 i m R 5
3 rbCe B B G0 VR R VBR300 T AR Rk s (GR 2D (B34, 2019a, 2019b,
2019c; HRE4E, 2020a, 2020b) , IRk R IR ESGRE, N E) > ER g —
SEBENIEH

£ 1 PEWNBEERER

Table 1 The basic information of satellite observation data

BT ol 11500 71 22 S ST 7 32 BENE P4 1tk
. LTI B .
MODO09GA 500 m Daily https//ladsweb.modaps.eosdis. nasa. gov/
ENE IR

e [ X ek T < 5 10000 m 3-Hour ) T A Y
BRI E L 10000 m 3-Hour ERNEYE )

https//www.tpdc.ac.cn/zh-hans/

Hh [ 7 1
km 4 K i H 3R 35 FE 1000 m Daily Hh R https//www.tpdc.ac.cn/zh-hans/
BAEITES
R2 MR HREELRGEE
Table 2 The basic information of observation sites
Sl A B GER. &L T ] (D PR 1k SR
. 3033m L
iy S i SFER IS 2015-2017  https//www.tpdc.ac.cn/zh-hans/
100. 4643<E, 38. 0473°N
o 3739 m N
pNUyA EREE 2015-2017  https//www.tpdc.ac.cn/zh-hans/
98. 9406 °E, 38. 8399°N
) 4148 m e
1135 SFERMEZE 2015-2017  https//www.tpdc.ac.cn/zh-hans/
100. 2421°E, 38. 0142°N
. 4538m T
Pl SEICNEES 2015 https//www.ncdc.ac.cn/
94.1170°E, 35.7170°N
. 5110m s
TR SEIERTES 2015 https//www.ncdc.ac.cn/
91.9330°E, 33.0670°N
2 R
2.1 ZEERGER G FIHE

ASCA ] SEBAL BRI Y2206 3K, FETHIRIR L . AR I AR . A AR HOR 4 5

HEHE, i EEAERE G BT, HAICRUT (Bastiaanssen, 2000) :

G = L. (0.00320:40.0062a%)- (1— 0.978NDVI*) - R, (1
o



Ao Gy EEEHGEE (Wm?) 5 TONWRIBE (°C) 5 o AR ZIEE; NDVI A
— RS RN R SEE (Wm?)
Rn MREE P AR (Amatyaetal., 2015) :
R, =(1-a)-DSR+&-DIR-¢-c-T; (2)
o =0.160R, +0.291R, +0.243R, +0.166 R, + 0.112R, +0.018R, — 0.0015 (3)
X, DSR AN NS (Wm?) 5 ¢ HEESE; DLR N FKEES (Wm?) ;
o NS —IR G2 HEH (5.67 <108 Wm?2k*) ; Ri. Rav Rsv Rav Rsy RyPHINEE 1
—5 Rl 7 3 B LR S
(2) Ky e BRI ARIHE:

&=1.009+0.047 -In(NDVT) (4
npyr= R R (5)
IR+R

A, IR MIELAMNER, B1 (3) P Ry EL: RONZDEIEE, B (3) p Ryl
B,
2.2 Theil-Sen Median J7#:#1 Mann-Kendall #3434k

Theil-Sen Median Jji% (Sen fl&fliih) & —MEEIKIESH GBS EINE, H
{2 R S5 FP A AR S A T A, BAT UM SR SR80 v R s 3 P T T e 3 8
YA, EARESIUT SIS R AW . Mann-Kendall #3404 (MK 56D
&P PRV AL LRI 8] PP AR A A I AE S U 56 T, LOE FNE R ARt
e RALTE S AR, (ARG BIEFIRIRIEE . EIR R TR T e A AL, RIAR SR
FPHs — A A 7 2R T 58 SR G BRI T P 178 {3 1 S 5 1

Sen RIEALG T, ST ITEFES X = X1, X2, ..., Xn» HIFEALA (Wessels et al., 2012) -

e Medim(%), Vi (6)

A, Median REEREUTEREG A >0, /00T HAR K-S, R TR

MK K56, XTI AT 5 Xe= X1, Xo, ..., Xno AEUIRARE: Ho, 550 EGRBENLAES], B
TRFEES; Hi, FIMEE LTI BT G, EIar Te UemgtitE s iitE AR 0.

n-1 n
S=3 Ysen(x, —x) 7

i=l j=i+l

A, sgn O ARFSEEL HHREAFN:



+1 x,-x>0
sgn(x; -x)=40 x,-x,=0 (8)
-1 x,-x<0
1 S prEL R R SRR (E Z, ki T B TR, HibRE AT

S

Fars) >0

z=1 0 (=0 9
+
—— (S<0)
JVar(S)
A, Var iHE A H08:

nn-10)(2n+5)— itx (t, -1)(2t, +5)
18
b, n APPSR BRI NG mOvFRsh g (R IEEELD A EG 694
e CF i HESHIRAT M EERIEAN O .
KGR, fE4EREEKY o T, ELESPARTESRIME Zi-al2. 24

Var(s) — (10)

|ZI<Z1-0/2 B, 5% Ho ke, BIERANEZE; M Z2>Z1-0/2 B, IR R B, #2527 H Bk,
R % ETb 4 Z<-Zi-al2 I, BIYCNPAEEH B . |ZI#E KT 1.65. 1.96 Hil 2.58
I, o nlim TSN 90%. 95% K11 99% fit) i 35 A I8 . fa 34 5 25 1k 1) ST W 7 vk L
% 3.

# 3 MK IR #EH
Table 3 The trend categories of MK test
B z ST L
2.58<7 4 ETE S
1.96<Z<2.58 3 NESL]
>0 \
1.65<7<1.96 2 (eE LI
Z<1.65 1 ENTE 2
=0 z 0 T
Z<1.65 1 UNTE
4<0 1.65<Z<1.96 2 2 >
1.96<7<2.58 3 2 >
2.58<Z 4 . 2 />
3 G R
3.1 FERAE
AR Bl 5 JEAL B R Go X SEBAL A7 S i 15 B fE 545 1 G BEATHS L 16

iE, A %% (Root Mean Square Error, RMSE) RALALF A E . WKl 2 Fios, B2



ufiy ORYbJeut . WL, PEORMERS A Rk LI A H 1 Go AN LR H PAME G 217
G ARy 1.94, fhEME RIS IR, X ARG il Tl Bl sk | Bl 45 0 52 2% F
RS RN LR R A IS (Yang et al., 2020) . {H/&, RMSE {&°4 30.80 W m?,
LRk AT AR T v R A REIMEA 0.75, A1 T 15 ALE RN 8] 43 #2512 F 8 A AL VAR
MR TEEs R (BERAE, 2022) , UEWIG S S REO R A WIE, & W] SEBAL M5 i
PeRAF. KRR

80
[ ]
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Ceol G=1.9408G+30.714

£ 5 L4 °
< R*=0.7497 o

S RMSE=30.8 (W-m)

a0 L N
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B

B AR A
b
S
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+HERGE BN G/ (W-m?)
B2 RJERGER G AIEBME SRR, Rypeuh. SEAYS (2015—2017 42) CALRFEAMENS . FEihhish
(2015 48) H3EPGEEWN A B{E Go I HLER
Fig.2 Comparison between soil heat flux monthly mean simulated value G estimated and observed soil heat

flux monthly mean value Go from A’rou, Dashalong, Yakou stations (2015 to 2017) and Xidatan and
Tanggula stations (2015)

3.2 LERIEBE G B I BLIHE
3.2.1 R LIEHGEE G ARHE
MAER KT, G MBUETEEE 30—40 W m2 2 0a, “FHME N 350 Wm?2, fH/MERN
31.0 Wm2 (2011 4E) , HAME N 38.3 Wm? (2016 4F) . 2003—2018 E75 = 5 G HIH
Bk BB T Y, 2003—2008 AR TIX G MMEAFFEELLN LN ks, T 2009 4 L7
£ 16 FFEE FIEME, v 38.1 Wm2, 2009—2011 4E[A] R 16 FE KAE, jE T
g [, 2011 —2016 4F[A)4F8: BT 2 16 4 W) KGR, 2016 —2018 4[] U HEA AL T FRAR
A (E 32) o HBLZILRIRE AT REA: 5 m B o R S F R UK, B 4
(2004 4, 2007 #£, 2009 4E. 2013 £ 2016 4£) R G ZJe/R R IEI RIS, HILRH

E
THIR (% 4) , SEHMERERZT S, 11 G SHREELMIE, Kt G g2 Tt HA
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fH4E (2005 4E. 2008 4. 2011 FEA0 2017 4E) Ao 2 hr R RN G )2, LA PRiE (%
5) (FHEL 2021) , SEHMEEERK, Fit G iz FEIK.

(al
4 2 (bl

80
—— LEMEE G — %z == e P
N T o
g B
S S
i 35 F-N\ X i 40 W
23] 3 i3]
w5 | y=-0031x+35213 ¥ 5
RY R*=0.0053 e
Mean=349 (W-m2)
2004 2006 2008 2010 2012 2014 2016 2018 2004 2006 2008 2010 2012 2014 2016 2018
Fi F

Bl 32003—2018 FEF B = F L IBHER G HWENFER () EARZFET R (D)
Fig.3 The annual variation(a) and different seasons variation (b) of mean soil heat flux G over the
Qinghai-Tibetan Plateau from 2003 to 2018
R 42004—2019 4 JE/R B P4
Table 4 EI Nino events from 2004 to 2019

& ki 1al/4E. H WA FF ] /4. W 54 Fre HHuA S E S
2004.07—2005.01 2004.09 0.8 7 55
2006.08—2007.01 2006.11 11 6 55
2009.06—2010.04 2009.12 1.7 11 H
2014.10—2016.04 2015.12 2.8 19 ek
2018.09—2019.06 2018.11 1.0 10 55

% 5 2007—2019 £Ehr R k4t
Table 5 La Nina events from 2007 to 2019

& L 1)/ H Ve AE B )74 H W 5 EE FEEk A U RN
2007.08—2008.05 2008.01 -1.7 10 il
2010.06—2011.05 2010.12 -1.6 12 ex
2011.08—2012.03 2011.12 -1.1 8 55
2017.10—2018.03 2018.01 -0.8 6 55

3.2.2 F PR LB HGEE G AL RHIE

B (3b) AEEEER G HMEEARZTA, 2003—2018 FH i E R R& T, H
RET G IME RS . FF (3—5 H) , 2003—2004 £H5 R G B ETH &
UM, BEAR NIE % 2005 FIA R —MME, 2005—2018 FFAFAEIESN Bz, HET
2011 fEIL Bl K3 E; HZ (6—8 H) , 2003—2007 4E Ak shE Nk E, T 2008 fEik
H—ME, 2008—2018 FAFFEEELER) NS, WIAT 2011 fFIE R H KA E, T 2013
RPN Bk (9—11 H) , 2003—2007 “EAIHENLLE Z/, T 2008 4Eik 3|4
—ANBE, HIL TS 2009 A B NG, JERFZE TSR 2011 A Bl KA E, 2011

—2015 EHF48: F T E iR IE{E, 2015—2018 £ NFaE FRE#ass, &F (12 HERE2 A,
8



2003 —2011 FFAFAEELLM 1 Rk, HilaT 2010 4Eik B KAE, 2011—2016 4FibFHasE
EIRRE, BT 2017 SEFREEEE MR EEHRET R 6) o bR, HEEEA
FZET G BMEAMA B R B K IR R T >FF > TFE> LTl HIRFE T
A FEWE R SRR A R AU R (44, 2014) , B R 5 E &,
MR IR, B KR o A, MR S IR R A s, T A e g 7 s FE ARG, K
X A S A, MR R ERI KNG (R, 2016) , 4R T G KT
Besl. Bk, EARFFNR G EBS MBI R RA, RIKENEFESHEF>KFE>L
Zfkady, XG5AEMS N (2008) HIFIFHE LR —.
£ 6 2003—2018 FARZFET LFRERMIYE . BREMRMER HIF4)

Table 6 Mean, maximum and minimum values of soil heat fluxes in different seasons and year of occurrence
from 2003 to 2018

. H %/ FIME/ BRM RAEES BAME BMEER
Z=T
(W m?2) (W m2) (W m2) i (W m2) H
HE 35—50 40.1 45.8 2004 35.6 2011
S 50—70 62.2 67.3 2013 54.4 2011
M 25—35 30.6 35.0 2015 26.1 2011
R 0—10 6.1 9.3 2018 2.3 2010

2011 £ 71 2016 473 Al 5 el IR G BME 1 o KA E AR AR K AR 48, Sl ] EL g 2477
1 G BMERI, BEINXWEARZFTN G BHERHEAEM R/ MEH I A BAR, 5 2016

FERZER G HMEYET 2011 &, R HE GWEESE (R .
R 72011 M 2016 FEAREZFT LIBEHGE R LR

Table 7 Comparison of soil heat fluxes in different seasons in 2011 and 2016

2011 4 2016 4

e FHE RKREAH sMERGy  FME mKERG mAMEAH

(W m?) H /A (W m?) /A /A
HE 35.6 5 4 443 5 3
JFES 54.4 7 7 65.8 8 8
k= 26.1 9 9 33.1 9 11
A7 5.7 WA 1 KA 2 9.2 KA 2 A1
EoGE 30.4 7 WA 2 38.1 8 WAE 1

3.3 LERER G K= A MEHE

331 RFELIEHIEE G 177 (8] 4 A FFAIE

2003—2018 4, FHyEl )5 G IMEIEA R “ACE SR AR I F L A X dw . P R
BRI X B AR ORI A3 DX A A 02 B A AR AE, ELRA B 1 s 1) s (]
4a) . 2011 4F (BCRAMESE) MR Ak iE 3 A 5 2003 —2018 4 G $41H 25 1A 0 AR5 AE—



B, HEAGRHGTOEEZ (H4b) , RINZFEMR G BB T KT 2016 4 (&K
WA A B7S ) 73 AR AEFE A 5 2003 —2018 4 G H 18 % (] A 4pAIE — 2, (H L (il 5o
NREZ (K 4c) , RUZEN G WER T PRI HIRRATREAN: SRR
WD ASEEE . BE ROy, MR R SRR, BRIE G B, TR B AR TR
Hi DX R AEL A 7 o P i B R A T 22, BRlE G AR, XS REE N (20200 FHIAHSRHT
TLEER—HL

(a) 2003-2018 (b) 2011
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I
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B 42003—2018 4F (a) . 20114F (b) 12016 4F (¢) HEmETLIRAER G HEMZ RS
Fig.4 The overall spatial distribution of mean soil heat flux G over the Qinghai-Tibetan Plateau from 2003
t0 2018 (a) , 2011 (b) and 2016 (c)
TE: ZEHES N GS (2016) 1594 5, R A LA .
Note: The examination number is GS (2016) 1594, and the base map boundary was not modified

R 1, 2003—2018 4F, TR G IME S ke i X 3 oA T A AR
29 5 BT T X TR 45.5%, o rboAN 1 2 58 n i) i ARAE AT 7T X b 5 EE O 39.5%: SR/
A X T A T AL VORIV R, £ AN AL X AR 54.1%, Hp R B0 1
THFATERE 78 X 5 EE ol 46.9%. o, 2003—2008 4, i R G 351 2 3 i 34 1 Hh X
FEAT T IOACIL G S8, 205 AT T XA 41.6%; SIS i X = 2504 T
FEREATEAL, 2 5B TE X AR ) 58.1%. 2008 —2013 4E G H4{E 21 Jinita 34 (i [X 3 22
SrAn T AN AL, 29 5 BT X AR 46.3%; S F R HLIX = E A T AL A R
M, 2 AT RIX T AR 53.4%. 2013—2018 4, FHiEm R G H{E 1INk i X 3
BT, 29BN R X AR 35.3%; S/ EA M HLIX FZ A T b A AL,

2y AR X AN 64.4% (B5) ((8) .
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(a) 2003-2018

(b) 2003-2008
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Fig.5 The spatial distribution of mean soil heat flux G trends over the Qinghai-Tibetan Plateau from 2003 to
2018, 2003 to 2008, 2008 to 2013 and 2013 to 2018

v %K ES N GS (2016) 1594 5, JREL ALK .

Note: The examination number is GS (2016) 1594, and the base map boundary was not modified

R 8 NIRRT B Pl B I sipi> & L

Table 8 Percentage of increase or decrease in soil heat flux at different times

TEE B 2003—2018 4E/ (%)  2003—20084F/(%) 2008—20134FE/(%) 2013—2018 4E/(%)
% . 35 3 n 0.4 0.0 0.1 0.0
M 2.4 0.3 0.3 0.2
T 35 5 32 1.0 1.1 1.0
NTE S 39.5 40.3 44.9 34.2
NTE U 46.9 55.3 52.8 57.3
(e 3.9 2.0 0.5 47
2E 2.7 0.7 0.1 1.9
% . 35 g > 0.8 0.2 0.0 0.5
TRk 0.3 0.3 0.4 0.3
WA B 45,5 41.6 46.3 35.3
WA E 54.3 58.1 53.4 64.4

3.3.2 FWWNEHEMEE G A0 AL
2003—2018 4, H il i G SME 252715 1) 25 18] 0 A REAIE JE AR 5 B4R 2% ] 3 AR REAE — 2,
HT %2 G WHEMEKIAR, SEEERENEZDIRERNE, MAESREK4ZE, UL
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AR E (E6) .

EWRE L, BFRX P ERInEA X R G KOO : £FE>KES>FE>HE,
KB B IESA R X TR G2, N 42.8%, HAEZERIMAITEHR 5 HA 25.2%; 1HE
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Fig.6 The spatial distribution of mean soil heat flux G in different seasons over the Qinghai-Tibetan Plateau
from 2003 to 2018
vE: 1ZEH ES N GS (2016) 1594 5, KL A TAEKL.
Note: The examination number is GS (2016) 1594, and the base map boundary was not modified
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R 9 NAZFF LREHE R ISR &L

Table 9 Percentage of increase or decrease in soil heat fluxes in different seasons

GEEL BV BFZE (%) B (%) K (%) X2 (%)
ETES I 0.1 0.0 0.2 3.9
A 0.5 0.1 0.6 8.9
(EEESI 0.8 0.1 0.7 4.8
ENTE S 15.7 11.3 27.1 25.2
N 69.4 73.7 63.2 51.3
(= 7.8 7.4 3.8 3.7
2w 48 5.6 3.1 1.7
I ETE 0.7 1.4 1.0 0.2
T 0.3 0.3 0.4 0.3
HEIMSE)EL B 17.0 11.6 28.6 42.8
PRI B 82.7 88.1 71.0 56.9

4

AICHET MODIS Hietfi A [ X dskt [ <5 22 K Eh Bt £ S [ P30 1 km 2R3
R B SE, FIH] SEBAL B 45475 5 ey S I AL I St Go AR 3 FH PR AT T 50K
FEREATVPALT, 25 SRR B2 AR R 5 e S Y L Pl B G BRVRE FE LA . ZE IR R
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PRI A A T iZIX 2003 —2018 1 HIEAGE ESDE, ot T G AR = 0 Ak
fit, EELRUT:

(1) Z4F G EEHBA RPN TGS, SR BHE HUE 2011 48, R RIE(E H LML 2016
iy BT, BRAFI, HARZFT G HME RN N EES, H G MEMBRERMKIK L.
HE>HFE>KE>XTF, G BMENN RN ARPIRT 52—

(2) G BIME AR IERA BB RS AR, SR R AL ARSIk AR S H i 1 4
DX g, G T B A X vy, AR DR 7 b DXl A R 2 (B) 0 AR s %21 G M
F8 25 18] A R IE AR 5 S A 2 18] 2 A R AE— 2

(3) FHBEARFMIX G E T Z RIS, L. PUsAIPE R X G PMH 3 2 2k
et JFETY, G YMEAMINGH XA S A TR, Bl ARDEHR
WX R E R, &FRD.
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Estimation and spatiotemporal distribution characteristics of soil

heat flux over the Qinghai-Tibetan Plateau

YANG Dao-han WU Jing™ LI Chun-bin LI Ying QIN Ge-xia
(1. College of Resources and Environment Science, Gansu Agricultural University, Lanzhou 730070, Gansu; 2.
Gansu Research Academy of Forestry Science and Technology, Lanzhou 730020, Gansu; 3. National Positioning
Observation Station of Xihu Wetland Ecosystem in Dunhuang of Gansu, Dunhuang 736200, Gansu)
Abstract: Soil heat flux (G) is one of key factors in affecting the surface energy balance over the Qinghai-Tibetan
Plateau. The estimation and spatiotemporal distribution analysis can provide a reference for the surface energy
balance in the region. In this paper, the applicability and accuracy of the model was evaluated by combining
SEBAL model inversion data with observation data over the Qinghai-Tibetan Plateau from 2003 to 2018 based on
the MODIS, the China regional surface meteorological element driven data set, and the 1 km all-weather surface
temperature data set in Western China. We found that SEBAL model had high accuracy for inverting soil heat flux
(G) over the Qinghai-Tibetan Plateau. On this basis, soil heat flux (G) value were inverted by remote-sensing data,
and analyzed the spatiotemporal distribution characteristics of G in the region from 2003 to 2018. The results
showed that: (1) The mean value of G showed a fluctuating downward trend in multiyear, with the maximum valley
value appearing in 2011, and the maximum peak value in 2016. The mean value of G showed a fluctuating
downward trend in every season, except in winter. The mean value ranges of G in different seasons showed a trend
of summer > spring > autumn > winter , and the order of magnitude of fluctuation changes was consistent with
former. (2)The mean value of G showed spatial distribution characteristics that the highest area in the northern
Qaidam Basin and its surrounding areas, the southwestern region such as Ngari region and circumjacent areas
followed, the rest of the area was mostly low in general, and with obvious spatial heterogeneity. The mean value of
G in different seasons showed spatial distribution characteristics were basically consistent with former. (3)The
central and southeastern areas showed an increasing trend, while the northern, western and southwestern areas
showed a decreasing trend. The proportion of areas with an increasing trend was highest in winter and lowest in

summer, the proportion of areas with a decreasing trend was highest in summer and lowest in winter. The results of
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this study demonstrated the applicability of the SEBAL model for inverting G, and enriched the studies of surface

energy balance over the Qinghai-Tibetan Plateau.

Key words: Qinghai-Tibetan Plateau; Soil heat flux; SEBAL model; Spatiotemporal distribution
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