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JCSDA Partners, Vision, Mission

R S
N
 worcmsmaowsn s JCSDA  JIwowow

P—s"""

Vision:

An interagency partnership working to become a world leader in
applying satellite data and research to operational goals in environmental analysis
and prediction

Mission:

...to accelerate and improve the quantitative use of research and
operational satellite data in weather, ocean, climate and environmental analysis
and prediction models.
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JCSDA Science Priorities

Overarching goal: Help the operational services improve the quality
of their prediction products via improved and accelerated use of
satellite data and related research

= Radiative Transfer Modeling (CRTM)
= Preparation for assimilation of data from new instruments

= Clouds and precipitation

= Assimilation of land surface observations

= Assimilation of ocean surface observations

= Atmospheric composition; chemistry and aerosol

Driving the activities of the Joint Center since 2001, approved
by the Science Steering Committee
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JCSDA Mode of operation

Directed research
= Carried out by the partners
= Mixture of new and leveraged funding
= JCSDA plays a coordinating role

External research

= Grants awarded following proposals submitted to Federal Funding
Opportunity, administered by NOAA on behalf of all JCSDA
partners

= Option for contracts will be added for FY2011 with help from NASA
= Open to the broader research community
= Funding awarded competitively, peer review process

Visiting Scientist program
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JCSDA accomplishments

Common assimilation infrastructure (EMC, GMAO, AFWA)
Community radiative transfer model (all partners)
Common NOAA/NASA land data assimilation system (EMC, GSFC, AFWA)

Numerous new satellite data assimilated operationally, e.g. MODIS (winds
and AOD), AIRS and IASI hyperspectral IR radiances, GPSRO sensors
(COSMIC, GRAS, GRACE), SSMI/S, Windsat, Jason-2,...

Advanced sensors tested for operational readiness, e.g. ASCAT, MLS,
SEVIRI (radiances),...

Ongoing methodology improvement for sensors already assimilated, e.g.
AIRS, GPSRO, SSMI/S, ...

Improved physically based SST analysis
Adjoint sensitivity diagnostics

Emerging OSSE capability in support of COSMIC-2, JPSS, GOES-R, Decadal
Survey and other missions
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Clouds and precipitation in
JCSDA

= Why are we interested in this?

= Often, information about clouds and
precipitation is what NWP end users need
the most
= Not areas where NWP systems shine

= Difficult, and strongly non-linear
modeling/physical parameterizations

= Most (if not all) types of satellite data are
affected by one or the other
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Clouds and precipitation related
assimilation efforts in JCSDA

= EMC (Kim, Jung)

= STAR (Boukabara, Kim, Liu, Weng)

= GMAO (Liu, McCarty)

= AFWA (Eylander, Huang, Auligne, Gustafson)
= NRL/Monterey (Baker et al.)

= OAR (Benjamin et al.)

= AER
« CIMSS
= NCAR

ECMWF-JCSDA Workshop, 06/15/2010



Jung, Le Marshall, Riishojgaard

ata Assimilation using cloudy fields
ith NCEP/EMC*s GFS

y by drive toward better data coverage, including areas
of potential meteorological significance

Assimilate radiances from cloudy FOVs preferably with single level cloud.
(Follow-on to 2007 experiments by Le Marshall and Jung)

Initially use radiances where cloud coverage and uniformity of FOVs
allow accurate estimation of radiances from clear portion

Compare impact on forecast skill of NCEP GFS with that of clear
radiances from identical channel set (~140 channels)

Compare impact of expanded (~220) set of cloud-cleared channels with
that of basic clear set

Susskind, J., C.D. Barnet and J.M. Blaisdell 2003. Retrieval of atmospheric and
surface parameters from AIRS/AMSU/HSB data in the presence of clouds. IEEE
Trans. Geosci. Remote Sens., 41, 390-409.
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ger Application of 1DVAR methodology to

retrieval of cirrus cloud properties

. Variational technique adapted to . Optimal match of radiances to
retrieval of cloud properties from cloud properties achieved by
infrared MODIS imager data minimizing cost function

« Oriented toward global, real-time 70 = (v — vV s (v — b (xex VS (x—
production of cloud products and ) (z y(x)) g (y ny)) ({ %)'S,x Xﬂ)
data aSSimiIation Match of?;ultto the Consistency offresultwith

radiancemeasurements “background”information

. Variational framework ensures
radiometric consistency between

- _ . Uses Newton iterative method
retrieved cloud properties

Initial state vector: x,

— Facilitates conversion between l
retrieved microphysical properties Radiative transfer model
and optical properties computes y,=F(x,) and

. 1DVAR Framework compatible with Reduce costfunction | ocal derivatives
. . . - with linearize nooTem
transition to four-dimensional ~solution to obtain a
assimilation systems new state vector: x,, Tteration

loop
— Either as a pre-processor or toward \
inclusion of cloud properties among —No o

the assimilation control variables

Yes Retrieved state
vector: x
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1DVAR summary

Atmospheric and
Environmental Research, Inc.

« Initial comparisons with CALIPSO encouraging
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« Future work: combined microwave/IR retrievals
— Information is complementary
— Microwave ability to detect liquid clouds under ice clouds
— Most ice clouds are largely transparent in the microwave
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