55 40 55 1 10 AND/ NS Q= o 1 Vol. 40, No. 1
202142 1 J. Infrared Millim. Waves February,2021

XE4HS:1001-9014(2021)01-0074-15 DOI:10. 11972/j. issn. 1001-9014. 2021. 01. 012

ETRZSKRIEMNITEREHIERERETERR

E—%,{i%ldﬁ’ /t]% HB;[%I,Z*
(1. rpERERE LiGE AR Y BIEGET, L 200083 ;
2. T ERE R RELL AN A S0 %, I 2000835
3. T ERFERE KA, 6T 100049)

FEE A 2ot 5 Ok I8 B R ] R B B AR, 4 B R T MALAR AR . £ T W& K DISPATCH % 4 i1 %
T A AT L RN MR GRS EARNEZ S BE(FY3B) B 18R AT R E , %A
AHEN2SkmBEEE Lkme FB, £ EFY3B. G XM ARKERLFER AR CRASE, %E A BT w45
SEH A AT FY3B [ RE th b b3 4B 21 4. KA 2015424 A 1 H £2016 4 12 A 31 B By REMEDHUS + 3 3§
R B R ECAKD A 43 A HER I, ERETHMNFMA T 5 BREFERS AN SR REL. 1
S, R FY3B A4 dtde B R E R R E M.

% # .M FY3B/MWRI; MODIS; 5 R & 5 MALFRA; DISPATCH; % T X 91 4 ; REMEDHUS

hE 4 %S .TP79;S152.7  XHAFRIRAD: A

The research on downscaling methods based on Fengyun
meteorological satellite soil moisture data
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Abstract: In view of the low spatial resolution of passive microwave soil moisture (SM) data, statisti-
cal and physical models including random forest (RF) , polynomial fitting and DISPATCH are utilized
to disaggregate the FY3B microwave SM product from 25 km to 1 km with the synergistic application
of Optical/Thermal infrared (TIR) observations and surface elevation parameters. Meanwhile, consid-
ering different overpass times of FY3B and other relevant input data source observations, four data
combinations are separately used to derive the spatially downscaled SM with above three downscaling
method, and the optimized data combination of FY-3B downscaling is proposed by comparison and
analysis. Validation is performed from April 1, 2015 to December 31, 2016 with the in-situ measure-
ments of REMEDHUS network and the precipitation time series of ECA&D meteorological site. Ex-
perimental results show that RF-based method can achieve the highest comprehensive downscaling ac-
curacy and the best model fitting effect. In addition, the effect of applying FY-3B ascending data to
downscale turns out to be better.
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Table 2 In-situ validation of the downscaled result of DISPATCH.RF.PF

DISPATCH Random forest Polynomial—fitting
JE AVl 544 R R bVar Num  RMSD R bVar Num  RMSD R bVar Num  RMSD
Canizal 0.17  0.034 181 0.21 0.28 0.046 251 0.185  0.29  0.047 264 0. 159
Carretoro 0.58  0.002 197 0. 06 0.74  0.001 293 0.085  0.68  0.004 306 0.118
CasaPeriles 0.61  0.015 211 0. 06 0.60 0.019 306  0.046 0.71 0.022 320  0.062
ConcejodelMonte 0.48  0.031 183 0.12 0.61  0.027 267 0.052  0.67 0.027 279 0. 044
ElCoto 0.53  0.018 205 0. 06 0.62 0.002 296  0.085 0.48  0.006 308 0. 107
ElTomillar 0.50  0.018 198 0.07 0.49  0.003 272 0.095 0.68  0.004 284 0.128
Granja—g 0.45  0.017 185 0. 06 0.54 0.014 255 0.091  0.55 0.027 264 0.114
Guarrati 0.68  0.085 162 0.19 0.71  0.075 279  0.095 0.72  0.077 292 0. 080
LaAtalaya 0.56  0.021 187 0.08 0.69  0.037 295 0.053  0.70  0.040 309 0. 060
LaCruzdeElias 0.60 0.024 202  0.13 0.63 0.022 296  0.067 0.70  0.004 309 0. 051
LasArenas 0.56  0.029 209 0.14 0.77  0.031 308 0.071  0.71  0.033 319 0. 058
Las Bodegas 0.61  0.007 193 0.09 0.52  0.026 316  0.045 0.70  0.022 330  0.038
Las Brozas 0.72 0.007 206  0.05 0.58 0.010 314  0.050 0.74 0.012 327 0. 066
Las Eritas 0.62  0.019 196  0.20 0.65  0.037 305 0.121  0.63  0.020 318 0.103
LasTres Rayas 0.74  0.035 193 0.09 0.60 0.048 276 0.059  0.73  0.045 284 0. 066
LasVacas 0.59  0.023 194  0.06 0.57 0.016 286  0.063 0.70  0.021 300 0.092
LasVictorias 0.23  0.006 193 0.06 0.27  0.004 263 0.074  0.08  0.000 277 0.103
LlanosdelaBoveda ~ 0.57  0.026 201 0.11 0.63 0.024 292 0.059 0.66 0.027 306 0. 047
Paredinas 0.67  0.009 188 0.07 0.41  0.004 281 0.013 0.81 0.012 289 0. 144
Zamarron 0.66  0.011 197 0.05 0.61 0.019 288 0.083 0.79 0.014 301 0. 100
SEHE 0.55  0.022 194 0.098 0.58  0.023 287 0.074  0.63  0.023 299 0. 087
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Fig.18 The Diagram between downscaling results and origi-
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tion, (d)No.336 station, (d)No.3921 station
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