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Abstract: There is no 1 km spatial resolution all-weather land surface temperature (LLST) product based
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on domestic satellites in China. FY-3D satellite provides the clear sky LST products with 1 km resolution
from the medium resolution spectral imager (MERSI) [ and the all-weather LST products with 25 km
resolution from the microwave radiation imager (MWRI). Therefore, the integration research of all-
weather 1 km resolution LST can be carried out by combining their advantages. By using geographical
weighted regression (GWR) method, this study selects altitude, FY-3D normalized difference vegetation
index and normalized difference building index to establish LST downscaling regression model in order to
downscale FY-3D/MWRI 25 km LST to 1 km, and integrates them with MERSI 1 km LST. For the
MWRI track gaps, 1 km LST of cloud covered pixels fused in the previous one day and the next day can be
used to supplement, which is close to the all-weather 1 km LST. Based on the above fusion algorithms,
multiple Chinese FY-3D/MERSI and MWRI LST products on typical dates from the official website are se-
lected for fusion test, and the existing all-weather 1 km LST products (TPDC LST) were used to evaluate
the results of FY-3D 1 km LST fusion products. The results show that the LST downscaling method based
on GWR method can effectively eliminate the “patches” effect and low local temperature in traditional mi-
crowave downscaling methods based on the combination of altitude with mixed pixel decomposition. The
rate of FY-3D 1 km LST can be increased from 22. 4% —36. 9% before fusion to 69. 3% —80. 7% after fu-
sion. The spatial correlation between the fusion product and TPDC LST is 0. 503—0. 787, and the RMSE
is 3.6—5.8 K with 2. 6—4.9 K in clear sky and 4. 1—6. 1 K in cloudy sky. The analysis also shows that
the current FY-3D/MERSI LST and MWRI LST products from the official website have problems such as
obvious lack of value and low accuracy, suggesting that they have a great potential to be improved. This is
conducive to further improving the quality of FY-3D LST fusion.
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(a) overall model determination coefficient, (b) average determination

coefficient for all local regression models
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Table 1 Comparison between the accuracy of 1 km LST fusion products in this paper and

the existing research results (daytime) in recent years
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A B RARUCAMEE Rk Bmmbesy LI BEALARH
R? 0.503~0. 787 - 0.51~0. 89 0.79~0.93 0.77~0.98 0.79~0. 85
3.6~5.8 K, Jith W28 2.0 K, 1.56~4.12 K, Jth 2.24~5.35 K,
RMSE %5 2.6~4.9 K, =F 1.27~8.29 K W25 1.41~4. 21 K., Hp=T 1.9~3.3K
ZTF4.1~6.1K 2.9~6.2K ZF 1.64~3.96 K  5.15~6.99 K

B EE R A SCHF FY-3D 19 LST @& 7
SRS B B AR 22 T3 T AMSR-E/2 i MODIS/Aqua
LST iy fil & 7= f s (H G i8 J& F 3 R*, 6 & F 3
RMSE, ¥ 78 I iR 0F 5% 45 5 5 Kb /N EE T R 2Z 09
R T A SCW Rl A . 5 AT BLSE B FY-3D
MWRI 5 MERSI LST {4 3Gt 4 .

4 ZhgSihe

4.1 & B

1 km 43 BE3 09 4 K o il 22 0 2 (LST) 2 & &
o ST W r R B T BRI N = i
WA LT TEM 1 km 4 PR 4 K5 LST
. FY-3D Hrar g iR 11 B (MERSI- [ 42
HET 1 km Zr BEEIGIE 25 LST 7= &, 1 FY-3D filk
BAZAL(MWRD BEARBUR 32 = 5% M i LST 77 i . 5
25 6] 43 BER AL (25 km) , [H I AT 45 4 W0 & p 35TTF
JEA KA km PR LST fRh& 0157, A CRT
Jai 3R S B T b BRI A 91 9 (GWR) 7 i, i £5 1
R FY-3D IH— kA 8 48 £ (NDVD FIH — {2 550
15 B (NDBD 4725 £ JF & 25 km MWRI LST & R Ji
F) 1 km, H£FxF MWRI 3 55 918 2 8] 18] B (Gap) J&
LST &L, MG 1 R &R 1 km LST B4
T4 00 LST #F47#MA , T ¥ J& T3 F FY-3D 11y
AR LST @G = ahbFos . AR e 3R

5t ge i 4 Ji 2 80 A Jy i TsHARP B,
T GWR g7 1 [ 9B Fi ) MWRI LST #9
R* ] 0.363 8% 0. 85, 3 %22 M 4. 26 K %
F2.17 K. 3 F 3% [ 3 £ 8 X FY-3D/MWRI

25 km LST FEREF| 1 km LST, 0] LUA R AL
i3 TR S IR AR T R LST B RE Jrik
AEAE W S B e 000 1 Jey i 308 3 A A0 5 ) JE . % &2
AS#L R A O b E FY-3D MERSI Al MWRI 1 km
LST @G RBOR R 5 G 1 km W25 (1) LST A {2
H22.4%~36.9% @A JER 1 km LST 45 {H %Al
ik 69. 3% ~ 80. 7% ; Al i % F MODIS LST A
GLDAS/CLDAS (4> KA 1 km LST j i Xf A 3C
1 km fit& LST #PAERB]3ET FY-3D Rl & LST
2 Al Y 2 Z B0 R® Sk 0. 457 ~0. 914, RMSE 2}
3.6~5.8 K, Hirh 25 2. 6~4. 9 K. & F 4. 1~
6.1 K, i sk 22 F AMSR-E/2 fil MODIS/Aqua
LST Wyl & ™= 5ok B, R ST GWR 3k, w] DL SE
B FY-3D/MWRI 5 MERSI LST {4 %4 .

L2 W ®

ARSCHEF GWR ik 18 i Al & LST 7™ & fe &
A EFAH 80 %0 247, XL A 35 F] 100 X6 1y 42 K ek
LST 3k . MATIE 4 H7 77 41, FY-3D 25 km MWRI
LST 7675 98 = J5 1l DX G I b DX R 28 55 /& s T
FY-3D/MERSI LST 7 P4 2= ¥ 47 7£ 8 f =5 1% DL »
JEHRAE AR, WL, % 2 — O it w M
FY-3D 1 km MERSI LST {4z 6 I & 3 5 5% — 5 T
M TF R IR W FY-3 LST A6 7 6 e i b [X.
TRV i b, DX G55 [ R0, 3K 2y T 3 4 it DX AT g ) R
MUK i FY-3 MWRI LST F1 MERSI LST H #i
58 R X VK S X A LST B i [H It I Jie
PRI X LST J i & Rk 4 FY-3 LST A%
1) T LR S T )

FAN T FY-3D 19 LST fil & 7™ fhiR 28K
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MR, F2A

(DFY-3D/MWRI LST {2 : )\ FY-3 54 1L
BB IR 55 B AR LR FY-3D/MWRI LST i3 22 45
Ko BRH AR T S i 75 3 LST I EHR K, —
% 7E 3~6 K(Fily et al,2003; Holmes et al,2009;
Zhou et al,2015; Shwetha and Kumar,2016) , {H 4
Y FY-3D/MWRI LST i%2% — 56 5 K U4 I, &
SR PAF ] FY-3D/MERSI LST % 3 i 47 4w 22 3T
1E AT AR 3% 2%, B 40 S MWRI LST 5 MERSI
LST 23 [8] ] 96 ¥ I A 45 i o 3k T 28 1 (] U9 4 0 %o
25 km MWRI LST #4737 IEAS 2338 B K 25 . A
MR Je LST & FiR2ZE B K, W, i 7 et
FY-3D/MWRI LST J i ik, i HoF B8 2 fE &
5K LT,

(2)FY-3D/MERSI LST {24 : \\ FY-3 54 1L
B I 55 3R IR FY-3D/MERSI LST 5 22
BOR . MWK 12 125 KA /Y 20 B vl F0, FY-3D/
MERSI LST 5§ MODIS/Aqua LST (4 X TPDC
[ 25 2o B MODIS/Aqua LST) Z [81 ) R* 4
0.717~0.914,RMSE 3} 2. 6 ~4. 9 K, X7 ik
S B AKT Du et al(2021) 5t F ok i 9 4> 24 77 4
PR FY-3D/MERSI LST 5 J# (R* Jy 0. 84 ~
0.96, RMSE 2}y 1. 57 ~2. 52 K) A ¢ Aveni and
Blackett (2022) )% j# ) FY-3D/MERSI LST ¥ Ji
(R* } 0.92,RMSE Jy 0. 75 K), k. i 75 ik ik
FY-3 X2 T AWM % EH M FY-3D/MERSI
LST f i 8k 4% AQUA LST 7 ok B

(3 Fil G SR 25 AR U T GWR 37 1 J)
[ 9 A5 78 — A~ i 42 45 % & MWRI LST 5 NDVI,
NDBI.DEM, Lat, Lon 7 7€ B i 4k % X & . {H 52
PRI ZR 52 0, ) BB X PP OC AR JF AN B3 &l 7 rpadt
ST B S H (8] R R SE B R® R F 0. 60, PR I Haph £
FEAEVF 21800 LST 5 [l )9 4% &t 22 [a] (1) e 1 4H O 1
Fb A 5 M TT 23 3 i LST T DA K [ R 7 A B I
B2, R R T AN IR i il Bk s/ LST i
M5 2%
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