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Validation using in situ data from 5 networks,

203 sites in all
Networks used: COSMOS, PBOH20, SCAN, SNOTEL, USCRN

ubRMSE SMAP
0.050 cm3 cm-3

data available to download:
https://data.cosmic.ucar.edu/
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Was there an observation made on the
as the rain event? 24 total rain events

Did the soil moisture significantly SMAP saw 5: 21%
with respect to the observation before it?
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Precip data: TRMM Multi-Satellite Precipitation Analysis in situ
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CYGNSS sees more rain events than SMAP

Blue: CYGNSS responded to more rain events

TRMM Multi-Satellite Precipitation Analysis
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Fraction of rain events observed by Fraction of rain events observed by
SMAP CYGNSS



Soil Moisture Memory
-a phrase with 1000 different definitions

@QAGU PUBLICATIONS N

Geophysical Research Letters

RESEARCH LETTER

10.1002/2017GL072819

KA. McColl and W. Wang contributed
equally.

Key Points:

« Soll moisture drydowns encode
information on loss terms in the
water budget

+ We estimate drydown time scales
globally using one year of SMAP
observations

google found 510
journal articles
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McColl et al. used SMAP data and

found that the soil surface retains a

median 14% of precipitation falling
/> onland after 3 days.
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Soil Moisture

The simplest of metrics

Fraction of water left in the top 5 cm after 1 day:

Large fraction is left
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CYGNSS data show that the land surface
retains a median of 53%0 of precipitation

after 1 day

e b = AR e K v o ! &
pri s sl e d, S e e N
AT p 3 . i e ‘ .

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Fraction of water left after 1 day

also, 37% is left after 2 days, and 17% is left after 3 days



update

usmg CYGNSS to
map floodlng and
['“'.' Inundanon



Option 1. Option 2

Observations when wind speed < 0.5 m/s

Water
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fractional open water in the footprint




Option 3:
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Probability of inundation




one CYGNSS footprint
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SNR =25 dB



Probability = 0.05




Cyclone ldal

oKins|

sty




Cyclone ldal
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Cyclone ldal

Before After
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I Water detected before Idai

Water detected after Idai



Does this method work?

Imagery analysis: 20 March 2019 | Published 21 March 2019 | Version 1.0 TC20190312M0Z
\K N v
B,
5 \ MALAWI '
Ev =, SOUTHERN REGION '
N |
! 3 + +
/ { |
\ k) \
o
Satellite detected waters extents, A
as of 20 March 2019 over the -
Tete and Zambezia provinces,
Mozambique

+
MUTARARA  TETE
Legend \
Gy Town \
¢ Sotement chemeal
Aipor \ ¢
\ 0%
—— tematona boundary i oM
Proinca bondary \ b ;
District boundary (e \
il SeeiteGetected watr (20 iarc 2019] \
Satele datacodwater (14 March 201 [ s
) L ey

Mostly optical data

m
—t

calA

Wap Scale for A3: 1400000

75 411 4998 - unos:

* Represents different time periods:
UNITAR Mar 20, CYGNSS Mar 11-22




* Represents different time periods:
MODIS Mar 23, CYGNSS Mar 11-22
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Summary

(I think) CYGNSS is the only way to answer
some short term surface hydrology
guestions.

Downscaling CYGNSS inundation
maps Is showing promise, but I’m not
all the way there yet.
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