Francisco J. Tapiador franc isco.tapiador@uclm.es @ @ @ L M

Earth and Space Sciences (ess) Group, UCLM, Toledo, Spain UNIVERSIDAD DE CASTILLA-LA MANCHA

APPLICATIONS OF REAL-TIME SATELLITE
PRECIPITATION ESTIMATES

Francisco J. Tapiador

Dean of the Faculty of Environmental Sciences and Biochemistry
Head of the ess research group

University of Castilla-La Mancha, Toledo, Spain

NASA Direct Readout Conference 2016 Valladolid, Spain, June 21-23, 2016



Francisco J. Tapiador francisco.tapiador@uclm .es
Earth and Space Sciences (ess) Group, UCLM, Toledo, Spain  www.earthphysics.net

Outline

* Precipitation estimation: status
* The GPM mission
* Potential applications
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Precise precipitation estimation is important for:

* NWP models cal/val and verification
* The water cycle problem: closure

* Better understanding of the physics of some processes
(e.g. hurricanes)

* Hydrological operations (dams, etc.)
* Response to extreme hydrometeorological events
* Localised heavy rain
* Hail
* Flash floods monitoring
* Hurricanes
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Embedded PC GPRS antenna
Gel battery

Ground-based
estimates of
precipitation present
several shortcomings
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Lo NWS Alaska Radar Mosaic
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Monthly Precipitation for Oct 2005
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VIS/IR/WYV sensors
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IR methods: based on cloud top temperature
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Outline

e The GPM mission
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Global Precipitation Measurement
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@ GODDARD SPACE FLIGHT CENTER ‘ + NASA Homepage

+ ABOUT TRMM + SEARCH CONTACTS + IMAGE POLICY

The Tropical Rainfall Measuring Mission (TRMM) is a joint mission between NASA and the Japan Aerospace Exploration (JAXA)
Agency to study rainfall for weather and climate research. The TRMM satellite ended collecting data on April 15, 2015 (see
http://pmm.nasa.gov/trmm/mission-end ). Launched in late November 1997, with a design lifetime of 3 years, the TRMM satellite
produced over 17 years of valuable scientific data. TRMM carried 5 instruments: a 3-sensor rainfall suite (PR, TMI, VIRS) and 2
related instruments (LIS and CERES). TRMM delivered a unique 17-year dataset of global tropical rainfall and lightning. The TRMM
dataset became the space standard for measuring precipitation, and led to research that improved our understanding of tropical
cyclone structure and evolution, convective system properties, lightning-storm relationships, climate and weather modeling, and
human impacts on rainfall. The data also supported operational applications such as flood and drought monitoring and weather
forecasting.

TBMM Reentry Assessment (pdf file)

(6/3/2015)_Frequently Asked Questions about TRMM Spacecraft Re-Entry .

TOP STORY RESOURCES
Extreme Event Archives
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GPM Constellation Status
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First space-borne Ku/Ka-band Dual-frequency Precipitation Radar (DPR)
« 120 and 245 km swaths

- Ka-band precipitation radar (KaPR, 35.5 GHz)

« Ku-band precipitation radar (KuPR, 13.6 GHz)
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Tropical Storm Kate 11/11/2015 0926Z GPM Radar (DPR Ku Band) 15dBZ Isosurface
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CloudSat Reflectivity of Hurricane lleana, 23 Aug 2006
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Frozen Precipitation

Liquid Precipitation

Frozen Precipitation Rate
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Modeling at 3 km resolution
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Outline

* Potential applications
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Relative to TRMM, the enhanced measurement and sampling capabilities of GPM offers many
advanced science contributions and societal benefits:

Improved knowledge of the Earth’s water cycle and its link to climate change

New insights into storm structures and large-scale atmospheric processes

New insights into precipitation microphysics

Advanced understanding of climate sensitivity and feedback processes

Extended capabilities in monitoring and predicting hurricanes and other extreme

weather events

e Improved forecasting abilities for natural hazards, including floods, droughts and
landslides.

e Enhanced numerical prediction skills

e Improved agricultural crop forecasting and monitoring of freshwater resources

GPM Constellation Status
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There are 4 major algorithms associated
with the GPM constellation:

1 Radar Algorithms

2 Radiometer Algorithms
3 Combined Radar+Radiometer Algorithms

4 Multi-Satellite Algorithms
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LOUVRE SHUTS DOORS
AS FLOOD WATERS RISE
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Improved observations,

new satellites and advances

in research, modeling and
supercomputing have ledto
hurricane track forecasts that
are 40% more accurate, .
leading to greater forecast
confidence. i
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Synergisms with Direct Readout Systems

1. Data fusion
2. Expand coverage of individual satellites

3. Provide key geophysical parameters in both

directions
4. Cross-disciplinary endeavours
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Synergisms with MODIS
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Thanks

Disclaimers:

[All pics in the presentation are from public sources unless otherwise stated]
[All resources used for research&education purposes only]
[I’'m not representing GPM in any way]
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Discussion

- What kinds of applications are you interested in seeing developed?

- What types of data/algorithms are needed for your potential and/or existing application and
information needs?

- Provide information on the actual or potential use of the presented algorithms/product/application in
the context of your organization’s needs.

- Are there particular challenges/shortcomings/unmet needs? Where can things be made better?

- Are there opportunities for collaboration with other attendees and workshop leads? (regional
applications, data sharing, etc.)

- Discuss scenarios with the broader group to identify innovative ideas, potential improvements, etc.
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