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‘ Research questions

* Alarge variety of Surface Soil Moisture (SSM) products are obtained from
Remote Sensing, with different sensing techniques, spatial resolution and
electromagnetic frequencies

* Are all these products physically consistent with the recorded rainfall?

*  Which is the most useful metric to “measure” this physical consistency?

* Does this physical consistency depend on the products’ characteristics?




SOIL MOISTURE analysis: consistency with precipitation and irrigation
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‘ Irrigation and precipitation consistency with SM &)
|

Each SSM retrieval has been compared with the precipitation in
the days elapsed from the previous retrieval

/\

Negative Agreement (A-) Positive Agreement (A+)
(rainfall-driven)
* SSM decreases and there is e SSMincreases and there
Precipitation is Precipitation
 SSMincreases and there is  SSM decreases and
no Precipitation, BUT there is no Precipitation
\ Positive Agreement (I1A+)
Negative Agreement (A-) (irrigation-driven)
Outside of the Irrigation Period, any During the Irrigation Period the
increase in Soil Moisture without any presence of Irrigation can Ju5t|fy
recorded precipitation is increases in Soil Moisture in absence
“unjustified” of Precipitation
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‘I COPERNICUS consistency with precipitation-irrigation

A- (W = 25.7%) Irrlgatlon period A+ (MA+‘ 57. 0%)
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‘ ALL-SOURCE consistency COMPARISON for Capitan_ata e

=
2015 2016 2017 2018 _
0 gatio ) I-lA+ - 51.1%
n %A+ | %A- n %A+ | %A- n %A+ | %A- n %A+ | %A- 4 9 9 (y
Active 104 | 57.7 | 42.3 94 56.4 | 436 | 148 | 56.1 | 43.9 72 431 | 56.9 I'lA- - : 0
Combined 26 61.5 | 385 19 73.7 | 26.3 32 68.8 | 31.2 21 57.1 1| 429

Copernicus | 24 | 524|476 25 | 383|617 | 59 |47.0|53.0 | 54 |42.1|57.9
Up. Copernicus| 24 | 542|458 | 25 | 360|640 | 59 | 458|542 | 54 |40.7 | 59.3
SMOS Asc. 58 | 483|517 | 50 |40.0|60.0| 23 |60.9|39.1| 24 |500 | 50.0

62 | 403|597 | 44 | 523|477 | 57 |491|509| 21 |524] 476 -
SMOS Desc. Hae = 63.2%
SMAP 56 | 58.9 | 42.9
AMSR2 Asc. 87 | 46.0 540 | 83 | 578|422 | 130 | 53.8 | 46.2 | 126 | 46.8 | 53.2 -
= 18.0%
AMSR2 Desc. | 86 | 605|395 | 80 |463|53.7 | 120 | 517|483 | 114 | 42.1 | 57.9 |-1|A+ .
2015 2016 2017 2018
n %A+ | %A- | BIA+ n %A+ | %A- | BIA+ n %A+ | %A- | BIA+ n %A+ | %A- | BIA+
Active 188  54.8 202 250 207 57.0 246 184 149 490 148 362 76 553 237 21.0
Combined 40 675 150 175 63 762 175 63 29 759 103 138 30 767 167 6.6

Copernicus 47 | 56.7 30.8 125 39 473 407 120 57 604 234 162 46 548 230 222
Up. Copernicus| 49 592 306 102 40 475 400 125 59 661 220 11.9 46 543 239 2138
SMOS Asc. 120 60.8 200 192 98 694 214 92 70 586 143 271 31 677 194 129
SMQOS Desc. | 117 590 214 196 99 677 172 151 72 583 153 264 46 587 239 174
SMAP 102 833 108 49
AMSR2 Asc. | 162 580 167 253 167 731 102 16.7 123 650 106 244 123 602 146 252

AMSR2 Desc. | 151 636 113 251 172 645 134 221 125 592 160 248 108 53.7 185 278 —
’ B T B




o 2015 2016 2017 2018
Non-Irrigation
n %A+ | %A- n %A+ | %A- n %A+ | %A- n %A+ | %A-
Active 148 | 55.4 | 44.6 | 146 | 58.2 | 41.8 | 125 | 52.4 | 476 | 73 | 384 | 616
Passive 130 | 50.8 | 49.2 | 136 | 529 | 47.1 | 127 | 51.2 | 488 | 63 | 452 | 54.8
Combined 18 | 61.1 389 | 24 | 750|250 | 21 |619(381| 6 |[333]66.7
Copernicus 20 | 441|559 | 58 | 463|537 | 52 |50.1|49.9| 37 |53.1]46.9
Up. Copernicus| 21 | 381 |61.9 | 62 | 452|548 | 67 |582 | 41.8| 38 | 579|421
SMOS Asc. 95 [57.9 421 | 84 | 476|524 | 108 | 546 | 454 | 50 | 52.0 | 48.0
SMOS Desc. 86 |523|47.7| 62 | 419|581 | 8 |488|51.2| 47 |532] 468
s B
2015 2016 2017
n %A+ | %A- | %lIA+ n %A+ | %A-  %lIA+ n %A+ | %A- | %IA+
Active 125 ' 51.2 272 216 155 503 316 181 154 562 275 16.3
Passive 148 750 9.5 155 147 707 143 150 147 707 129 164
Combined 42 833 24 143 61 836 49 115 58 793 121 86
Copernicus 43 | 540 411 49 33 610 328 62 73 639 291 7.0
Up. Copernicus| 44 455 500 45 35 571 400 29 80 613 313 74
SMOS Asc. 102  69.6 14.7 157 100 580 250 17.0 101 594 22.8 17.8
SMOS Desc. 98 612 245 143 93 581 280 140 91 57.1 242 187
SMAP 43 | 857 143 00
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Ky, =63.2%
KWy =25.4%
Was = 11.4%

2018
%A+ | %A- | %A+
46.8 456 7.6
653  26.7 8.0
76,5 176 | 59
58.7  36.6 4.7
574 1412 14
63.2 | 30.3 | 6.6
63.8 313 5.0
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‘ Conclusions

For both case studies and all products consistency analysis allows to
explain SSM variability with similar percentage of agreement

* No SSM product shows a uniform and systematic consistency with the
rainfall data

* Inthe non-irrigation period, some datasets show consistency just about
half of the time

* During irrigation periods, consistency increases, mainly because of artificial
irrigation

* Some inconsistencies may be due to the presence of unregistered
irrigation volumes (private wells instead of consortium aqueduct)

e |-band products seem to perform slightly better than C-band ones




