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Downscaling and merging of the CCI soil moisture product over China

WANG Yinan, AN Ru, YOU Jiajun, WANG Zhe
(School of Earth Sciences And Engineering , Hohai University, Nanjing 211100, China)

Abstract: This study used the soil moisture product of ESA CCI (the Climate Change Initiative ) and combined land
surface parameters, brightness temperature, soil texture, terrain, rainfall and other auxiliary data, to establish a
downscaling model for the soil moisture. Based on the moving window method, this model combined linear and
nonlinear techniques. It was applied to downscaling the CCI data of soil moisture over China from 2003 Jan. to
2013 Dec. , in order to improve its spatial resolution. The downscaled data will be more suitable for the agriculture,
hydrological simulation and other disciplines. Because ESA CCI product is not available over the whole China in
winter, we further conducted a merge of ESA CCI product and the ERA-Interim product of soil surface moisture.
Finally, we obtained the monthly soil moisture product over China with 1 km spatial resolution from 2003 to 2013.
We further used in-situ observations to validate the product and found that this method improved not only the spatial
resolution and the coverage, but also the precision.

Key words: soil moisture; active and passive microwave remote sensing; CCI; ERA-Interim; downscaling;
merging
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Table 1 Error analysis on the improved soil moisture results of different land surfaces

HhF A B N/A I/(m® - m™) V/(m® + m™) E M/(m® - m™) R
PN 379 0.041 0.078 0.252 0. 096 0.377
i 1547 0.011 0. 069 0.362 0. 087 0.595
A< H 12754 0.031 0.071 0.313 0.091 0.452
T 5 AR 11469 0.022 0.079 0. 383 0.103 0.471
BRI T A 1 107 0.016 0. 082 0.707 0. 098 0.201
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Table 2 Error analysis on the downscaled soil moisture results of different land surface stations

b=y By ZPE(E) ZHE(N) b 2 2 ]/(m3 . m’B) V/(m3 -m>) E M/(m® - m’3) R
Lpe WIFE  109.76°  28.56° M, 0. 001 0. 055 0.184 0.071 0.129
VN WF  109.48°  26.66° N 0.013 0. 059 0.194 0.081 0. 109
] Hil  104.60°  35.53° T -0.012 0. 040 0. 245 0.054 0.558
B SRl 1160120 43.95° b -0.023 0. 045 0.535 0. 057 0. 409
EA Pyl 103.13°  30.10° T 0.013 0.051 0. 146 0. 060 0.220
7k BepE  110.21°  37.50° L 0. 003 0. 060 0.388 0.076 0. 606
A g 111.10°  37.50° b -0.003 0. 040 0.193 0. 057 0. 481
BRI NS 111.15° 40.68° bsimii) 0. 008 0. 042 0. 247 0. 056 0.610
i BH Wt 114.68°  38.63° b -0. 020 0. 042 0.371 0. 059 0. 489
5850 b 114.73° 37.76° Bk -0.027 0. 044 0.302 0. 061 0.244
W I 105.75°  26.31°  BRTHTSESHM 0.016 0. 039 0.109 0. 048 0.597
KADSF I el 115.28°  41.90°  IRTHSHIA M 0. 007 0. 046 0.325 0. 058 0. 268
& W5 111.45°  41.10° R 5E5UHH 0. 001 0. 039 0.270 0. 049 0.478
T WAL 118.71°  40.00°  BRHTSESUHM -0.026 0.042 0.403 0. 054 0.202
MARERE  NEEE 105.38°  39.08°  BRMLSHEEAEGE -0.014 0.071 0.782 0. 087 0.372
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Table 3 Error analysis on different land stations’ CCI product and downscaled/merged result

. CCI JFtR 7™ il R RUBE il & 45 2R
o I/(m®-m™3) V/(m® -m™) E M/(m® - m™) R I/(m® - m>)V/(m® - m?) E M/(m® - m™) R

R 0.076 0. 080 0.333 0. 091 0.535 0. 067 0.075 0. 321 0. 088 0. 550
=T 0.041 0. 068 0.262 0. 083 0.438 0. 038 0. 068 0.265 0. 082 0.443
i -0.043 0. 050 0. 550 0.073 0.382 -0. 044 0. 049 0. 541 0. 066 0.455
FTiv7o -0.030 0. 047 0.483 0. 059 0.430 -0.012 0.043 0.442 0. 058 0.327
F7 -0.039 0. 046 0.437 0. 058 0.539 -0.021 0. 041 0. 400 0. 052 0. 509
HE -0. 098 0. 098 0.787 0.109 0.372 -0. 037 0. 046 0.383 0. 059 0. 506
KA -0.074 0. 081 0. 581 0. 095 0.523 -0.010 0.051 0.335 0. 062 0.484
FHkz 0. 047 0. 060 0.318 0.072 0.211 0.033 0.052 0.277 0. 068 0. 157
B 0. 047 0. 066 0.335 0.077 0.478 0. 007 0. 055 0.334 0. 068 0.456
YR 0.021 0. 048 0.295 0. 055 0.253 -0.017 0. 044 0.276 0. 057 0.301
B -0.039 0. 045 0. 481 0. 061 0.539 -0. 030 0. 042 0.399 0. 053 0.584
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Table 4 Error analysis on the downscaled soil moisture results of different seasons

1 s NAS I/(m® - m™) V/(m® » m™) E M/(m? - m™3) R

B 10659 0.045 0. 086 0. 448 0.111 0.412
ES 10075 0. 003 0. 090 0. 556 0. 121 0.345
B 9099 0. 031 0. 087 0.394 0.113 0. 365
&7 2194 0. 064 0. 094 0.357 0.118 0.397

I3 4 ] L, A 2 ed i B AR T /0 A 2 Pl 3 1 RS 0 il IX A ZR b 3R K 25 7 5 )™ o, M AR R %
Ul SRR | CCT BE S A1 6 I FRAR AT AR 3 D3 U . IR B 2 Bk A DU 2 1S 34 Ji 22 HH 22 45
K, EFBNTHmEEN, HA 0. 003, 4 ZR T30 25 50k, 1851 0. 064 54 AN Z=75 19 46 KR 225 M HHE , 3
PRHFTE 0. 090 2545, B R A Z Mif /N Z{UR 22 0. 008 ; FKA I ZERYAHRHR 22 /N T 0. 400 K5 BE AR T
60% LA_I, 17 5 P ZE AR X ER ZE AR XT3, DR I 28 U X R 2238 8 T 0. 556, K5 BE A 2 50% , HEI Hy
THEBEER R, T ERAK IR, RS AR AT /N, e & B e R 45 58 A0 AR X R 24 i
ZARK B H A MU ZE A 5 MR ZEA AR HE 0. 110 e h I RN E Z0. 121, //NREZ 0. 111, M
12.0. 010 ; #HFEPEFE 0. 400 Z247, HA4a 1 0. 001 4 g Z PGS, A I B g s X,

4 & &
SR TR /RS O S CCT ERA-Interim 43 H7 4 i $00i 14 B 4 B K00 0 5 8 3
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