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Use of SMAP soil moisture products for operational flood forecasting: data
assimilation and rainfall correction

Luca Brocca

Objectives
The project aims at understanding the capability of SMAP soil moisture
(SM) products at different spatial resolution (3, 9, and 36 km) for
operational hydrological applications in Europe. Specifically, the
purpose of the project is to use simulated data 1) for assimilation into
continuous rainfall-runoff modelling to demonstrate the impact on runoff
prediction with emphasis on extremes, and 2) to address the estimation
of rainfall from SM data

The work on data assimilation will be implemented for improving the
early warning system for flood and landslide forecasting of the Umbria
Region Civil Protection centre. The use of soil moisture data to correct
and/or replace precipitation estimates will be applied to the whole
Italian territory for the hydro-meteorological and hydraulic risk
assessment at the Italian Department of Civil Protection.
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Fig.1

With existing satellite SM data

1) Improving flood forecasting through the assimilation
of ASCAT and AMSR-E soil moisture products

2) Rainfall estimation from ASCAT, AMSR-E, and
SMOS SM data (see correlation maps in Fig.1 against
GPCC: Broccaetal. 2014)
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Methodology/Approach

1) SMAP data assimilation into rainfall-runoff modelling

This activity was already carried out by considering different
satellite-derived SM products (e.g. Brocca et al. 2012,
doi:10.1109/TGRS.2011.2177468) and it will be applied as soon as
actual SMAP data will be available.

2) SM2RAIN: Estimation of rainfall from SMAP SM data

The SM2RAIN algorithm (Brocca etal. 2014,
doi:10.1002/2014JD021489) will be applied to SMAP SM products
to obtain a new daily rainfall products that can be also merged with
other state-of-the-art satellite products as the ones delivered from
the Global Precipitation Measurement (GPM) mission.

Schedule and Issues

« Implementation of the extraction of SMAP simulated data, at different
spatial resolution, for several catchments across Italy on which to
perform the data assimilation studies

* Global scale estimation of rainfall through SM2RAIN algorithm from
SMAP simulated data at 9 km resolution (L3_SM_AP product)

Issues:

a) The temporal resolution of SMAP data might be not sufficient for daily
rainfall estimation through SM2RAIN (to be tested with actual data).

b) Anomaly or missing values of SMAP simulated data for coastlines,
mountains, and highly urbanized areas

¢) Lackon information on the generation of simulated data
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Ptop down—(5+o+2+8)*4 60 mm

Ptrue—94 mm
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The
underestimation is
due to the satellite
overpasses in
period with low
rainfall

With only two
overpasses the
bottom up approach
provides a better
estimate of the
accumulated rainfall

Pbottom -up— (92 2) 90 mm

BOTTOM UP PERSPECTIVE 4
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Correlation map between 5-day rainfall
from GPCC and the rainfall product
obtained from the application of
SM2RAIN algorithm to ASCAT, AMSR-E
and SMOS data plus TMPA 3B42RT
(VALIDATION period 2010-2011)

TRMM- RT medlan R=0.534

Brocca, L., Ciabatta, L., Massari, C., Moramarco,
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W., Wagner, W., Levizzani, V. (2014). Soil as a
natural rain gauge: estimating global rainfall from
satellite soil moisture data. Journal of Geophysical
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SM2RAIN - SMAP simulated data LP

O Global scale (1 ° spatial resolution), Whole simulated period (6 mont  hs)
O Active + Passive (L3_SM_AP) and only Passive (L3 _SM _P) soil moisture products

The estimated rainfall data shows reasonable

= r values with except for those locations for which to 0
... high soil moisture values (errors) are obtained
n (coastlines, mountains, highly urbanized areas).
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