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135 =5

LR B LST (Land Surface Temperature) 7£
Wil M 3% 1155 KRR R AR T Ry 8 B
SRR G KA H A BRI HI A, XL
R P AA EE LW (Anderson 55, 2008; Wu
4F, 20155 Xia%, 2019). NI, LSTAEREAE
(Sruthi #1 Aslam, 2015; Tomlinson ¢ , 2011;
Zhang %5, 2017), AT SFA, (Meng 2,

i HEA: 2021-05-14; FENZR: 2021-07-05

2018; Quang‘fr, 2014; ShenZF, 2016; Voogt Zill
Oke, 2003) . 7K 3Cif B #E4 (Bai %, 2019;
Kalma %%, 2008; Semmens %, 2016; Songfff,
2018; Sun%E, 2017a; Tagesson%, 2018) . %5
W7 5 fg @ i (Kustas 5%, 2016; Liang %,
2010) FEWEFE R ECE A EAR A E, TR
R Y LST H5Hi b AT LAAE by SRS A Rt R0 72 1)
WEFEIE P R R ZAERH (Cammalleri %, 2014;
Chen %, 2011; Gong%"‘?, 2017; Hu %, 2014;
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Huang %, 2013; Lei%, 2018; Ma%:, 2018), [
HARRURMBER R ZE, LSTTE LIRSl
FEMEH R, BUFE AL & 5 2 1PCC
(Intergovernmental Panel on Climate Change) 51t #
KL HZIWMO (World Meteorological Organization )
PPl LSTAE RPN RS2 —, 5H
AR A S 2= R E T2 IR (Zhou
4, 2012),

BT LSTHYE E A, FARF A3 U LST Ay
BRI . 5% GE fh i OW O SOME L, i B
BT BB LST A W & B # (Ford 1 Quiring,
2019; T.i 4%, 2013b; Schollaert Uz ¢, 2019;
Sheffield %, 2018), Uz [A)F# w G H )™ AT
)PP AN E SO | ARBUSASBLARAE . I, LST3R
U 20 tH22 70 SR ACTT il & A 28 SR~ ) L
WEFETr 1), R TR R IR 8 LST B 48 i hy 1 SR
A T 22 M IS R —

KLk, TURRLLAMERIE R LST /Y 3%
AR, YR EAR SR 2 RO LST 2 =3
Wi, — AL SIS 2 A T LST, s gt h

60°N
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(a) 1 H @ d%
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180°
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(¢) 4FN = 78 25 R bR ifE 22

(¢) Intra—annual standard deviation

Tk = A LA RIS, 5 B AR
B LSTAA7E B 5 1y 25 [ B2k (Wentz 55, 2000) .
RN, ek RE L) 2 AE, WLy
PEAILH = VR TR AL R IR TR B = 5
B R . 1ok 3 MODIS BOHE 4t i 45 3 1
2000 4 —2014 4F £ 3Rk V-3 = 8 % % (Wilson Fl
Jetz, 2016; Ostby %, 2014), K1 (a) #1 (b)
BRTIASTAMNZERR, vLURR R
—P R AERRES0% L L F1 (¢) Am
BHRBMAENRMERZ, BRI, mEHR
PR 7 22 YA T 20%, 36 B 468 K8 43 IX sk = 75 5
T OLE—F AR Er; B (D) haEE
RWAEPRbREZ, 5K (o) ML, WHlEERT
20% B IX Sk d /b, FE U 4 BR 2 7 55 1 DL AE AF PRI
AL, aBERES. oBmRE0N
LSTZS [Alfk e, A b 25 AR T 10 B AT A1 Sk LST
PR E]) 23 3% (DuanZE, 2012; Gottsche £ Olesen,
2001; Jin 1 Dickinson, 1999; QuanZ¥, 2018; Zhan
4%, 2014; Zhou%s, 2013),

I 80%

60°S

1 1 1 1 1 0,
120°W  60°W 0° 60°E  120°E  180° 0%

(b) 7H =B AR
(b) Cloud frequency in July

e

120°W  60°W  0°  60°E 120°E  180°
(d) 4EPR 2 B R R 22

(d) Inter—annual standard deviation

Fl 1 ARHE MODIS Bl 4 1145321 19 2000 4F—2014 4F 2 BRF-4 2 B i
Fig. 1  Global cloud coverage from 2000 to 2014 based on MODIS data

R, B o B G S e R 5 2 KT
A TR ALTAN LST LU R /5K & A Ay
PRS2 2B S ) LST B 77 (Long %%,
2019; Wu %, 2015; Xia %5, 2019; Zhu %

2016) o X FPAS 32 2 5 W {9 LST 24 /i 3 3 BRI A
“ORAFEHFIRE” (All-weather LST) Fl “4 K28
MR (All-sky LST) . Hif, “@XKEEE
BE” 3k — MR R SRR LR U A2 5
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SRR TR E X AR RS, IFAERE
T R = B 5 KA, A& S B,
fETAEA L LR, A 4e R 2 80 5 2k H
TUHEFRIE . AT, AR HRIREE W) 3 2R
WRAVRE, A& T2 M8 AR = &0,
AHXT T A KA R A & SO A, (A
TR AN+ BA —E i . 7T R
IF SRR —3, ASCHAZ =8 55520 % LST
PRl AR R (Fud, 2019; Kang5F,
2018; Li%¥, 2018; Zhou%§, 2017b).
WHTSCArE, TR AT A8 R LST 47 14
AT, AOCEE T E . B, EAMALL A E
JELST 7™ fib i i 2 2 R 25 Tl e 2 | 455 LST %3]
BER, ERIA KA LST I —NE #G& R . anfar
AR TR AL AN LST By 23 (Al 2R | 2 AR 4 K i
LST UL 4FE R & B F AR AT R A R (Wu 55,
2021) . #E Google Scholar I+ 73 Jil LA “all-sky land

surface temperature” . “all-weather land surface

temperature” | “seamless land surface temperature” FlI
“cloudy land surface temperature” A 58 a] 17 45
K, 2001 F—2020 4F 2% HEUNE 2 B/ o 4G i
R R A RAER G AR AR BT, R
B 27 AR SO0 HAT A KA e PR Y LST A7 O B ) 5
Ko Hitp, “cloudy land surface temperature” i %%
FHBURZ , RUIFAARFXS 2N LST 9 6 1 B
5, AT S B T 2= F LST 2 3R 4 R A% LST i1
K. WA, DLk 4 A 2 O G, L
2001 4F—2021 4 if [ i [, 7 Web of Science
(SCrEda ) bR, Mt sl 578 Fkie
o WX 578 % SCLIE SCZ A Y AH B3 | OC &R itk 47
T, BB T SIS AT 6 H 5 4 KAk LSTHH
KEPESC, MF R Hf, LifE (2013b) #Y
LRSS HEA B —, R C IR sl i 54
LM L AR IA: KA LST () TR 5E Jy 1) o HoAk
5 SR AR R A% LST 8 = T LST E4EAH G
DL B Hr s SRR R 1 4 KA LST 52 3 )12 KT .
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m
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Fhr

[ all-weather land surface temperature
I seamless land surface temperature [l cloudy land surface temperature
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K2 3F Google Scholar KT R 45 A H (KR I BE: 2001 45—20204F ; Ky &R I ] : 2021 426 HO H )
Fig. 2 The number of search items based on Google Scholar (Searching period: 2001-2020; searching time: June 9, 2021)
&1 Web of Science T RE R P E 5| HE AR 6 ML

Table 1 The top six cross—cited papers in Web of Science topic search results

LEIE N W H SR W S A KA A 27 3k

27 Satellite=derived land surface temperature : Current status and perspectives I (Li%#,2013b)

19 A frfjlmework ff)r the retrieval of a.ﬂ.—wealher IaTld surface tempefature. at a high A (Duan.2017)
spatial resolution from polar—orbiting thermal infrared and passive microwave data

13 Prediction of high spatio—temporal resolution land surface temperature under o (Shwetha F1
cloudy conditions using microwave vegetation index and ANN = Kumar,2016)

12 Estima.tion of land s‘urface t-emperature through blending MODIS and AMSR-E = (Ko .2016)
data with the Bayesian maximum entropy method

10 Tow.ard “all weat.her, " long rec(.er, and ree?l—lime land surface temperature B (Prigent % ,2016)
retrievals from microwave satellite observations
A method based on temporal component decomposition for estimating 1-km all—-

6 weather land surface temperature by merging satellite thermal infrared and passive I (Zhang %% ,2019)

microwave observations
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YT AR 4 KAz LST B 42 il A 4 J8% LST 451k )
FIVE AR, DL RO R 5 7= o ) R 4 52 (L
ARSCNEEE . Tk o T RN T R T Y i
A R A M 3R B B A 5 0 SR N SR ) @, IR R
T RRMGERESE T — BRI 0] o ARSI 2
TN 3 B, AL4E 4 R A b R B SRRl (56
) L EETAROWNN R A K R (5 =
) BRI R R (BB UY)
4 RAGE b U BE 7 i B (BB YY) H 44>
. Hem, WARSGHTEZMEE (BN,

4 RAFLSTR
ARAEL it [E]

A RARELS) ?iu H

D URBE SR BRI A RAKLST

EAAR ST el e e 504
LS55 P2 M BERHEE R

K3 ASCZEERER

Fig.3 Schematic diagram of the structure of this paper

2 AR LST R B

2.1 ETFHRAIMERBAILST &iE

SETT Y8 SR LST S i 48 KB o ik & 2k T AL 4b
HEGATH), St LR R, LA R LST
R Y < a1 DA OR € T = S R
KR . Li%F (2013b) XF#RZLAM LST J A 1 4
THT R ) (B B 2 o 43 244 303 (Wan Al Dozier,
1996) . BATF/BAEIEEYE  (Jiménez—Muiioz 1 Sobrino,
2003; QinZ%E, 2001) LUK T —K $1 R0
B (Gillespie 2, 1998; Hulley 25, 2014) 45—
RN IR R R, WM kAR T
WZ LRI AR R LST =i BN, EE TR
(NASA) &4 7 MODIS LST 7 & (Wan 1 Dozier,
1996; Wan, 2008, 2014) ., 3% [ S K E B
J&y (NOAA) & A T VIIRS LST 7= & (Yu 45 ,
2008) . Wi R Js (ESA) FIBRIA S TEIF A
24 41 (EUMETSAT) & fi T AATSR. SLSTR F

SEVIRI IST 7= % (Ghent %, 2017; Sobrino & ,
2016; Trigo %%, 2008); "ESL R (CMA) KA
T VIRR LST =& (HSLH 55, 2012). 4BREEE
FHIE S i S AT B & A T GLASS-LST 77 il (Liang
45020213 MaZs, 2020; ZhouZs, 2019), Xt
LST 7= ShFEVF LA R 4% T AR, (et T
MR A LR (L%, 2019; Luf, 2018;
Wang Fll Liang, 2009).

AT H R LST S 4 R A LST 3R 143 F 22
FYSEREEE FIS 20 . IEAh, FAZIAN LST = i A
FERMAS My HER O WA AR 2z, Wik, &
KA LST FEHKG B A2 (M]3 HE 3 b R ZXhR i)
{4 FH A MODIS LST 77 i

2.2 ETFHRUKERKLST k&

FAXS T IRLLAME X, BBl B KK, il
ok H 3R 3RZ Y SRR S AT L 5B A R O LR K
B GO A% SRR A T AR PRI, T o Bl U o U
[F)RE AT LASE I LST #5238, —SERIFFORE Ik T 1 Sl ikl
PR JFARAT 4 IR 73 HEAR A LSTAE Ry SR I 73 B
4K LST iy B S AR =2 — .

M 20 22 80—90 4F TR, “AH TR KT
BT WS O R B LST. A UAE (2014) Fi
Duan 55 (2020) 56 )7 X 94 34 i LST 5 38 AR A
D5 T PRI ph TR R IR, AR A X
Bl Sh il 1 B LST B Bk UM T i

BB Y LST Sz i 35k ] LA R B0y
SR PRI YRS, Hi, &
BRI Y B U A LST “EL{H” / AR
B 59 S e i 1 58 T S A A S Rl i e
AR 1R KRR 2 B 3E I (v 455 Y
(Holmes 2, 2009; Owe fil Van De Griend, 2001;
BIR F, 2006) . 52 Fh 2R A H Sy £ 08 1E
TSI . O S IR AT AR S LST 2Z [H] iy ] I A5
R, Sl E AR ON 200 18 AR (McFarland 45,
1990; 27 %%, 1998; Ewij% %, 2005; Aires
%%, 2001; Catherinot %, 2011; Zhang flJia, 2013;
ZhouZs, 2015; Wang%, 2020)

Wy BRI 2 LA i S A i 5 e g B, LST
HRAMWS . 5. A R R AR (1
BRI A, MR TRIBARL, PRl X
BRI - 0 o sk, R
Xif HlL e A S A W E R, AR T R R R A L
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Z T BABIEN . X B AL X — (a3
P2 G 1L T A R) AR 1) 42 5K At e sh Awinle LST
(Basist %%, 1998; GaoZ%%, 2008; JonesZ, 2007;
Morland 2%, 2001; Njoku%ﬂLi, 1999; &) 4 &%,
2003; AHArg AF, 2004).

2 22 0 55 AL AN [+ T 0B b 3 K S R Ll
B R =2 ) R DG A A 38 DXl 2l ol i A A%
F oy RSR S AR D, (IR AR R B ] S 1T
NAEAY I E X (Andre %5, 2015; Fily%5, 2003;
Royer Fll Poirier, 2010; Zhao 5%, 2011; fRi5 4,
2016) .

RGBT LRI = T LST, BAAZ =
SO ) JE A, AH Y T R S O AL R TS BT
W TR b, 7Ef Bzt A, #shiidse i
B M E S AR, FEECRPUEREE, —&
PR it = A7 5OULIN 1) B S0 B I ) B Ry 25 o ot
Bb, IEAFTESS () G BRACHL . M BEARAE ), 7ER
53 WIS T LA 2 0 oK, PRI iz 8
ML e/ KR R TP AR R B IR, A
SO AR 48 1] ot

3 FETABOUIN F A 4 K AR LST

INELHN LST B 2232 25 78 i 52 WD i ke = A3 500 N
{H, {H[R—{RICAEmt | 5] B2 amkk o i
Sb, EECRIXEN, Wb g Gocig s
B FELST &R T DL . Beah i mAT A 5%
AR FEENERAE S, HER— ARG,
A e = U . DRI, AT 8% LST AL 4k
B4 KA LST & I AT HY

3.1 ETH=EE

28 7 TR SR AR 4 KA LST e B 42 Al FH e
VAP R —20rk, B R0 A3 8 LST 1 Ry Ak
RO, 7EER o 93 v 2 il FH /0 HC A B S
HAFE BT AL . MR S A L TR T Ly
R 23 TSR B ) JIOASCA76 {0 B 23 i AR A
325, X 3RIIEAR RS T A 1B K LST A i & vh
P A A8 R FE A F T 2 At i PR 3 P i 2R
BAERI 1T
3.1.1 FENAUEE

23 [ SR (L A T 3 — DXCI LST 4 v ) A5
A, AR BUE S B AE A M R S AL

TS RRTSE T, M LST A2 [A] AR 5C 1 1 i e {1
(7 L ARAG B R AR TC LST (. HFEHR RN (Wu
4, 2021):

(o) = > S (T, (v3,) (D

K, THLST; (x, y,) FeFLHEH LSTERIT;
(v, v) AN (%, y,) Z5MEERIE HHA AR LST W
WHEIRTT; RIS m A UG o .

— S0 Y LST 25 8] 4 {6 7 15 AL 45 M ¥R e 11
Poo FEAREL . s ELEAEE . BIER T SRR B
K B AR G AR o0 JE [ 43 () 4B AT 19 A 25 ot E A
&AL I 0 ABKHE (Fan %8, 2014; Kilibarda %5,
2014) . Neteler (2010) | &cHE 575 K515 T
MODIS LST 4 H i 275 e i i AR 5 4 ()5
it FH L T A BURE 2% 4 {1 0 A %) O B R B AR T 1l
X T =@ LSTE R, i AR, BR T LST
FEAR S, BRI A R G AR

3.1.2 HEfEmEE

P ] Ao {2 i ek T ] — DX A AN [i] P )
() 22 BF AF B R B) R 51 LST i 8, 25 B dlE Bk 1% o0
LST. %0y ik EEAL S AR B | o [a) i Lot
BT BT L L NI #RAE (Jonsson FHI
Eklundh, 2002; Lu %¥, 2007; Scharlemann %%,
2008; Zhang %%, 2015). X770 2 FH H s
R ARAR TN [A) B 11 /5 YA 280 LST WL 2 E ALy e 2
I [E] S5 LST . I ] in A mT A 3 7 g 2 1 B =X
(WuE, 2021):

Ts(xo,YO,to): if(Ts(xO’yO’ti)) (2)

X, (s y0e 1) Nt B ZIAAAE LST 8K 1Y H A
125 (x5 v)) 5 tHIETC (n,, y,) TE BB ST
HA LST A RO ik 21
FEANTHEAT T — R T 0 ] 4 A9 LST
e HE A A SY . R T AT R 40 M SSA (Singular
Spectrum Analysis) , Ghafarian Malamiri 2 (2018)
F1 Zhang 5% (2020) 434N T MODIS i} J3 LST 7
dh P A% R FY-3B 1R D AR A
(MWRI) &I il Y 25y, 4931 1 25 (8] 3 o 3
Sk 4TI 9 MODIS LST 7 i A1 45 [A] JC 4% #) MWRI 52
W . T 45 IF 22 R 2K EOF  (Empirical
Orthogonal Function) AZCHE 4 (B4 FH R SELAR LST
B, 40 Xu M Cheng (2021) H:T DINEOF £1%h T
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AMSR2 9 S i LST 1Y 2%l 25 1, 4R 45 1 KL 3 B
RS [A Jo e BB B R R LST, 5T H N IR 1
AL DTC (Diurnal Temperature Cycle) HJ3H{E 1
S B TR 4 E ) — A 2 L (Jin A1 Dickinson,
1999; Udahemuka %5, 2008) . BLAMEA 24 FH
AN TR A% SR AE AN [ B[R] F 000 B J ok £ e LST 7E L
— I 20 0 5 ) B, A B B T 4 R LST
fhe B0, Crosson%§ (2012) ¥ Terra MODIS LST
EOE 2] Aqua of 35 B 0] J5, B8 FH R A Aqua
MODIS LST i F = # i FE AWM =, 38—
AR H AN LSTE e, BT, mE T
AL 1) 225 ] R S 25 0 2

3.1.3 B=miiEE

R 2 AS A7 (B2 (] B ) P B s i 2R A o6 25 ]
A5 AT s [) 408 30T %) 7 50 ORI A5 G 2 TN A A i
PAZTCLST, 5 B — 2 [ (e sl i Rl (A AH L, B
25 3 (BRI A A8 SO0 B 22, A 4[] RS i) 795 4
YR 2% B RO 5 BARER BT R, A
B2 5 35 A T A PR R O ik n e e A AL
(Metz %5, 2014), B2 IIAGRIE R LLRIA A

Ts(xo’yo’to) = iif(Ts(xnyntj)) (3)
1=

L (v, v, 1) HRIE (x, ) T2 SBIE14
JC, XLERTZS SR ROT EA LSTARBOWMIE ; m Al
n 30k B ) 25 [1 40300 3515 e U -

Sun %F (2017b) KR TEJRFF XA, HHEPZ
JCZ AN LST 25 SAEAN R R R 1, R ERAR
T JA A BRI L B A T WL ) a) 5 R S 2
KA SOWMAE, 38 AR f i 7 Aok EA H
PR ICHER AR . Zeng 55 (2015) | FH b 343 28 %4
P FVER AL T IS 25 2B T A9 LST 54 > 1 MODIS
LST 7= iy R B R, BR300 3 R o Lin %5
(2017) FETIREE HFABIAVFNZS (46, FH T
FY-2F & 1k #3810 & LST /= S b = 7 3512 e 1Y
LST, 7%t 72 i 241 fb) A s ()4 (8 5 T A
FIHAp, Weiss %5 (2014) FIH HbrB (40 e H
LB AT AR TCAE B S AR LI B () i S5 %) A 5008 R
P (B 4E B 1 XS R AR T AT I R SIS (R, I
ZIAAD T A SO 15T

32 ETHETEFRERE
BT LST A ZOWLIN 38 3 1) 23 8 (AR ) = AR

| S

JC LST I AR AR OC L SL MR R 25 LST,  Ji PR axX Fh
TrEAR R R TRTZ M2 &, Ifk
A% 8= TR 23800 Z 0] M 3 50 5 25 7y
KB LST 22 5 o ik Iy 25 4 (B AR HUAY LST 55 it |2
= MMEIOBE N2 I 1) LST . HE T Mo 5 2 V-
J7 R AE N5 08 T W5 25 5 = AR o0 Z 8] () 45 5t
25, H—RIET = FLST,

321 MREEFEHHFERBERE

—FOLT , MR PG R RN R
G=R, ,+R,_,-SH-LH (4)

K, GohiRMGEE; R ESENEEN R
), REFATEBARS (RD 5 AT RS
(R) Z2; R, EHKIEHEY, IREF TR
9 (R 5 EATRKIERS (R) Z2%; SHFILHGY
)R SRR i R PG

R,_,. SHHMLH ¥ Al £om R H5HRIREE (T)
MR, Wik (4) 893 E508 LT L
B

G _ IR, _, B R, _, _ 95,

or. T ar. ~ or. T

A, TWLST; S, 42 SHAILH Z Fl.,

K (5) F5HAME —TIFAUIH R, &

LST (W PREL, Rk NZWIE 2R X (4)

R, &5 LSTAHRAEE R, & T Force—Restore Bl

W, GRS IE R — WA (Deardorff,
1978; Dickinson, 1988)

T T.-T
A o) (6)
K, kR HIERA SR (WmPK); AZ
EBIBIRE, E SCHIY BRI R, A HeR
SRR EERBULIG L, T2 ERE

M T b R 2 R R X K BH R S % SRR M
fXF LST (Stull, 1988), #=L (6) mlit—2fifk
H (7))

G 9 T.-T, k,
é”z:=é”1(kf 7 ‘))zAZ (7)

R... S, 5 R_ZHEEALEMIEKR (Jin,

2000) :

(5)

G=k k,

R_,=ay,+aR, _,

{Shle =b,+ bR, _,
A, aflo BEMA R L T (6), A (7)
M (8), 0 (5) ST AT MHE 2 AN ER 3 1]
el o S|

(8)



1540 National Remote Sensing Bulletin i & 54k 2023,27(7)

aShlc — AShlc _ AShlc A]gs—n
aT.  AT. AR, , AT
AR, _,
=a
AT,

(9)
OR_, AR_, AR _, AR_,

T, AT. ~ AR, , AT
AR, _,
AT.
zits X (6) . (7). (8) F1 (9) W LISl
A (10):

AT =

=b

AZ
kg
1

(ARV“ - ARl*n - AShle)
. (10)
AT, = x (1 -a->b)AR,_, =?ARS_n

A, AR AZIk; KHAZK(1 - a - b),

= (10) A, WSS S54RSS LST Y270
PAFRIR M i I T 25 SR e R, BDPRAS A AR
JUIA LST 22 57 %08 h Hod s i dm i 22 S5 5 | 2 1 o
FENG 2S5 F, AR IE R T R A JEH iR
LST, HE—HRARITIG o =~ E 5, &gt
PR e e U e A A AR A AT 5 A LST A8 4k o
I, =8 554800 LST 0 338 A L8P 15 ot i LST

LR E R G T 2 B 5 R v e U A 22
SR LST A5 k.«
Tolnud(i) = Tnlear(j) + %ARvn(i»].) (11)

M2 = E S GO IR BT R oT %
HAABFRITLSTI (SBATRE AT AR BT [ 4R
AL AT LASE W] — oA 2 E 81 B RYRIT), b
At — A RIK U

T (1) = %ﬁf,( T(:]ear(j)) +
lﬁ’ (12)
NZ]‘/.(/\ARS,H(L',]')) +d

A, T () SRR W T R A R R
W, () ZRIT 0 AHRLRR IR I 1 I 25 1 2 i
BE s fARARRISR AR T X N A WS pR B0 VAR
SRAGoTER s dJR 2

X (12) F5 LD 0T LA MOE %I
PefbE I 2B LST (T, (1) ), BT
=BT R LST A4k T (1) o BRI, 3
F 16 & O i 07 B2 R B 23 A L4 I 15 ot 3K X
T () A Ty () S92 07 15 AR B 42 K i
LST [ G4

322 MREEETFEBEIIR

Jin (2000) B3k T RV AT RIS R T —
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Fig. 4 The schematic diagram of the process for obtaining all—-
weather LST by integrating the downscaled passive microwave

LST and the thermal infrared LST
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Abstract: Land Surface Temperature (LST) is an important parameter for characterizing the surface — air exchange process, which plays an

important role in climate change, ecological monitoring, hydrological simulation, and other studies. The traditional LST estimated from
Thermal Infrared (TIR) remote sensing is mature in terms of retrieval methods, data production, and quality control. However, the TIR LST
has considerable missing data under clouds because of the limitation that the TIR radiation from the ground surface cannot penetrate the
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clouds. In addition, Passive Microwave (PMW) remote sensing has disadvantages, such as strip gaps and coarse spatial resolution, because
of the limitations of the physical mechanisms and imaging methods. Therefore, the all-weather LST unaffected by cloudiness must be
obtained to support the subsequent studies. In the present study, we review and organize the basic principles and methods of the acquisition
of all-weather LST. The methods are classified into two categories: (i) all-weather LST reconstruction from effective observation and (ii)
multisource data integration.

The comparative analysis indicates that multisource data integration can combine the advantages of TIR, PMW, and reanalysis data.
Thus, it has the highest research value and potential for further research. Multisource data integration can be employed to obtain global long-
time all-weather LST products characterized by spatial and temporal continuity. The LST retrieved from PMW remote sensing suffers from
coarse spatial resolution and strip gaps. However, it is still an effective method of obtaining land surface information under clouds and an
important input parameter for multisource data integration. The reconstructions of all-weather LST based on effective observation only apply
to small areas with cloud cover in short periods. They are not practicable for long-term cloudy areas.

From the analysis and conclusion, this study also collects and analyzes information about five currently released all-weather surface
temperature products. The advantages and disadvantages of the existing products are also summarized. A global all-weather LST product
with high quality and spatial resolution is urgently needed by the scientific community. After reviewing the all-weather LST products, we
further summarize the applications of all-weather LST. Its applications are still in their infancy. Research on the applications of all-weather
LST is relatively small in the current stage. However, all-weather LST has great potential for applications when its products further mature.

Finally, further study directions and theoretical development of all-weather LST are discussed and prospected. First, with PMW LST as
the basis for all-weather LST, two issues must be addressed: (i) filling the PMW LST strip gap to make the PMW surface temperature a
complete spatial coverage; (ii) correcting thermal sampling depth to make that PMW LST obtain the same physical meaning as TIR LST.
The reason is that the inconsistent observation caused by the varying thermal sampling depth is the actual reason for the inconsistent
physical meaning of PMW and TIR observation information. Second, we should further strengthen the study on estimating all-weather LST
from multisource data. The current study of multisource data integration is still in the preliminary stage, and no systematic and effective
integration strategy has been developed. Third, the scientific community should enhance the production, publication, and application of all-
weather LST products. Few all-weather LST products can be directly applied by users. Generating all-weather LST products with global
spatial and temporal continuity and high spatial resolution should be the task of an all-weather LST study. Besides improving the data
quality and reliability of all-weather LST, focusing on the operability and cost of the method in practical applications is necessary to make
the all-weather LST usable data, thereby truly promoting the progress of the related studies.

Key words: remote sensing, all-weather land surface temperature, reconstruction, interpolation, multi-source data integration
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