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CONTEXT

Al - CRN3035
Towards usable climate science - Informing sustainable decisions and

provision of climate services to the agriculture and water sectors of

o southeastern South America
Overall objectives

(i) conducting research and outreach to inform resilient decision-making in climate-

sensitive sectors such as agricultural production and water resources management
in southeastern South America (SESA)

(ii) facilitating sustainable societal adaptation to a varying and changing climate.

Project activities are organized around four main research foci:

a. production, interpretation, assessment, and synthesis of diagnostic and forecast
climate information on multiple time scales;

b. “tailoring,” communication, and dissemination of that information;

c. “translation” of climate information into plausible impacts and outcomes of
viable adaptive actions in agricultural production and water management;

d. exploration of the institutional structures needed to support the provision of
climate services.




Motivation for JASMIN

« Southern South America is a region with large expanses of
rainfed agriculture and as such it is highly dependent on soil
moisture

« Adequate estimates of soil moisture are critical for crop
management and planning purposes

« Stakeholders in agriculture are in need of a reliable product
describing current soil moisture as a drought indicator

« Several initiatives to estimate SM are in place, but they are
unrelated and based on different approaches




Objectives

* Bring together a community that so far has been working
for the most part independently,

« Document methods and assess strengths and weaknesses
of the different soil moisture estimates,

« Explore ways of harmonizing current estimates into a
consistent product that can be easier to interpret than the
individual components.

« Assess the quality of satellite products and develop soil
moisture estimates from multiple sources by data
assimilation
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Main crops
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Participating groups

= Argentine Agricultural Agency (INTA)
= Argentine Space Agency (CONAE)
= Argentine National Weather Service

= Office of Agricultural Risks (Ministry of Agriculture) Working w/
end users and

stakeholders

—_—

= School of Agriculture (UBA) ]
= Center for Research of the Sea and Atmosphere (CIMA, CONICET/UBA)
= University of Maryland

= Universidad Nacional del Litoral

= |nstitute for Plains Hydrology “Dr. Eduardo J. Usunoff” (UNICEN)

= |nstitute for Research in Astronomy and Astrophysics (CONICET/UBA)
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i

CONICET

Officina de Riesgo Agropecuario P e 1ssN1853-6258 |, B A




Argentine Space Agency
CONAE / SAOCOM Mission

SAOCOM: Spanish for Argentine Microwaves
Observation Satellite

Two identical satellites, SAOCOM 1A and
SAOCOM 1B, carrying on-board an L-band
polarimetric SAR instrument

Launch date: 2015/16

- Surface Soil Moisture Products from individual strips

- Surface Soil Moisture Mosaics (over the Pampas Region)
- Derived products for Agriculture:
- Decision Support Data




Approaches being used

WATER BUDGETS
- Argentine National Weather Service
- Office of Agricultural Risks (Ministry of Agriculture)
- School of Agriculture (UBA)

COUPLED AND UNCOUPLED LAND SURFACE MODELS
- Center for Research of the Sea and Atmosphere (CIMA, CONICET/UBA)
- University of Maryland — Universidad Nacional del Litoral

IN SITU MEASUREMENTS
- Argentine Agricultural Agency (INTA)
- Argentine Space Agency (CONAE)

SATELLITE ESTIMATES (ASCAT, SMOS, AMSR-E, AMSR2...)
- Argentine National Weather Service
- Institute for Plains Hidrology “Dr. Eduardo J. Usunoff” (UNICEN)
- Institute for Research in Astronomy and Astrophysics (CONICET/UBA)




Product documentation
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Product documentation

[SISTEMA DE MOMITORED ¥ ALERTA TEMPRANA
DEL ESTADD HIDRICO DE LOS CULTIVO S

OFICINA DE RIEZG0 AGROFECUARID
MINIETERIZ DE AGRICULTURA GANADERIA ¥ PESCA DE LA NACION

Fpsainr, Adriane - pdiarabasysd o ARSI Com A (LTLgEl, Sances - goochimineg i ool o

TFQDE .

EETIAATIAN BALAMCE RIDRICD

oKD ARGENTIMA MENOE FATAZOMNIA} EN EECALA 1:500000, REZION
FAMPEANA Y THACD 1100000

FERIQDD 15732013

WASIAELEE CE COMNTERIDD OE AELA EN EC SUELD EN mim, EXCESLE HCRICDE,
as oA EECLURRIMIENTD

REECILICITN FOR UKIDAD DE 2UELD (FUNTION DE LA EECALA DE SUELD
EEFATIAL CISPOMIELE)

REBDLLICION

TEMFORAL EAZC CIARIC

1. CEJETING

El comisnido de agus &0 & Susic B5 un pardmetre del gus se infiese un dlagnosiice del astago
presente de |a wegelackn, Bl desarmilo de wn balanoe hidioo operativo, gue tengs &n cuenta
|as varablas abmostddces =] oo de suslc y desEmeinecs coberiure vegelnl, s= ha dsefads
para permil &1 monkonec permanenis de ko sHuackin Ridice &= la produccidn agmopeosans 8
Io largo del afo o la campafta sgricoia.

El objsfvo princiosl =3 modslsr sdecuadams=nte = coni=nkdo d= humedad =n & caps de 18
supsfichk d=l ierenc, hasia donde Henen acividad nommaimeenie |8 mayor proporcidn de los
sisi=mas de rajcss de i pasiurss nebomiss, Implantacdss y los culthvos. Los resuRsdos
deberdn brrer una peesentacliin &= fAcl Ri=rpeebaciin, que pemita su ocomparachkdn con los
valores nommiaks para cads momeenio de la campafia.

. METODOLOGIA

La melodologis relscions basicamenis oon = belance hidioo dessmolado por ke g, Agr. J.
A Fore Lay v J. 4. Burgos, &l cual se k= k& Incorporado la evapoiransplracidn de ks coberturs
vegeis| d= scuerdo 8 la metodologra propussts por |8 FAD (1552). Adem&s, S han Incorparass
temincs de escurinienis supericlal vy percolacis peofunda, v 1o posiolkdad de relenckdn

3. FPRODUCTO

€l productc se ha valicadc cocmparandc los valores clasios estimadcs durante el periced
01)34/42 al 30M34/M2 con meadicicres de numedsd en el suelc resizadas ccn sondas 3
diferentes prefundidades en Ia localidad de Los Tokdos, grovincia de Bueros Ales, Los vaicres
puntuaies estimados por el método mestraron un coefidiente de correlacidn con ks vaicres
meadidos de Re0.54

Actuaimentes s2 trabajs en la valicazicn del maiddo mediante la cocmparacidn con mediciones
de scrcas en nueve iccalidades de |s reglén pampeansa, con muy diversas caracteristcas
climéticas y de sueics.

2e espers gque este productc sea utiizade para el clagnéstico de! estado de ics culivos O e
Ias pasturas cara consumo del gansdc, gara ls evaluacidn temprana de césdidas procauctvas,
delerminacitn de nveles de riespe de sequia 0 excescs hidricos, dediaracion ge amergencia
agrepecuaria, desarrolo de segurcs (roice, y ctras apiicaciones.

- Ev1ado O Les fesarvan
e " Pedican on of yusle
. P a0 Torrgwo ()

Referencia

Sin deo

Saquia

RESAVAS G5CA5RE

Resanvas reydans
- Resarvas adeouacas
- Resemvas cplimas

- Reservas excesvas

B cxonsos

Page srmp tees ombe s et by
L




Water balance estimates
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Coupled atmosphere-land surface model estimates
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In-situ soil moisture observations
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CONAE: In situ measurements in support of the
upcoming SAOCOM Mission

- Field campaigns 2009, 2010

- 34 automatic stations using Hydra Probe II sensors
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Comparison of in situ, AMSR-E and LSM
estimates during 2010 CONAE Field Campaign
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Satellite Estimates of Soil Moisture

Argentine National Weather Service

- ASCAT
- AMSR-E
- AMSR2

-70° -60° -50°

Courtesy of Gloria Pujol




Satellite Estimates of Soil Moisture
IAFE (Haydee Karszenbaum)

Algorithms

»NASA (AMSR-E): three variable retrieval simultaneously (Njoku, 2003): soil
moisture, vegetation water content and Ts. It uses three frequencies and two
polarizations.

»LPRM (AMSR-E): retrieval using polarization index and coupled with a LSM model
(Owe, 2001).

»IAFE (Aquarius, AMSR-E, SMOS)
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This group is working on inversion strategies and evaluation




Summary

1. Two planning meetings have already been held

2. A documentation was completed of the different products and
methods being used.

3. Work is being done in the exchange of information between
groups with the purpose of developing common protocols for
an assessment of the products.

4. A workshop/tutorial will be held in September.




Planned activities

- Validate current remote sensing products for the region.

- Provide a “best” estimate of soil moisture fields from current
methodologies for use by stakeholders

- Improve the temporal and spatial representation of soil moisture
fields by means of data assimilation, taking advantage of LSMs, in-
situ observations and remote sensing products to be used:

(a) in forcing forecast models, and
(b) as usable information to help decision making by the
stakeholders.

- Provide support to the future CONAE/SAOCOM mission







