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Cutting-edge activities in the
International Precipitation Working
Group (IPWG)

IPWG co-chairs: Philippe Chambon?, Viviana Maggioni?
IPWG rapporteur to CGMS: Joe Turk3

1. CNRM, Météo-France & CNRS, Toulouse, France
2. George Mason University, Fairfax, VA, USA
3. JPL, California Institute of Technology, California, USA

WMO OCP Innovation Webinar, 14 December 2021



What is IPWG ? J 1P

* [IPWG was established as a permanent IPWG Membership October 2018
Working Group of the Coordination Group for south [t
Meteorological Satellites (CGMS) in 2001. WX

* The IPWG is co-sponsored by CGMS and the
World Meteorological Organization (WMO).

* Focused on operational and research satellite
based quantitative precipitation measurement

Issues and challenges. > 500 members



A key community of users of J _IPWG
passive and active MW data

IPWG provides a forum of discussion to scientists and users of precipitation products and fosters :

The development of better measurements of precipitation
through retrieval algorithms improvements.

The documentation of products deficiencies through
validation techniques.

The development of better forecasts of precipitation

through assimilations algorithms improvements.

The usage of satellite precipitation measurements through
discussions with users to improve their utilization.

The improvement of scientific understanding of

precipitation science.

(https://gpm.nasa.gov/data/imerg/precipitation-climatology)



A few recent references highlighting I IPWG
the need for continuity and enhanced Voo
spaceborne radar coverage

Vincenzo Levizzani
Christopher Kidd - Dalia B. Ki
Christian D. Kummerow:

F. Joseph Turk Editors . -8 *s

Satellite
Precipitation
Measurement

Volume 1

Satellite = C 8 The Joint IPWG/GEWEX Precipitation
"\ Precipitation e Assessment (DOI: 10.13021/gewex.precip)
Measurement 0 Chapter 1 : Assessment of the Sub-Daily
)

Global Satellite Precipitation Products
Chapter 2 : Climate applications
Chapter 3 : Emerging directions

Volumes 1 & 2

(https://doi.org/10.1007
/978-3-030-24568-9)

The IPWG Report on Space Radar Applications, endorsed by CGMS-49

(http://ipwg.isac.cnr.it/reports/IPWG review applications space-borne precipitation radars.pdf)
Section 1 : Use of precipitation radars for operational retrieval algorithms
Section 2 : Use of precipitation radars for numerical weather prediction applications

Section 3 : A perspective of operational applications: development of techniques to monitor
the calibration of ground radar networks

Section 4 : Conclusions and recommendations for future spaceborne precipitation radars



http://ipwg.isac.cnr.it/reports/IPWG_review_applications_space-borne_precipitation_radars.pdf

Use of precipitation radars for
operational retrieval algorithms (1/2)

Precipitation retrievals from passive
MW instruments require databases
of co-located passive and active
microwave observations. These
databases will need to be
repeatedly updated to account for
an evolving climate. Multiplatform
combined products also benefit from
a continuous intercalibration of
precipitation retrievals from the
various radiometers before merging
and therefore constantly require
recent radar observations.
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Use of precipitation radars for JJPWQ
operational retrieval algorithms (2/2)

TWO examples from Kidd et al. Satellite vs surface correlations Correlations decline markedly
g 4 e peak at time of observation away from time of observation
(2021) highlighting the successful

AMSRZk DPR GMI SSMIS MHS ATMS GPI
training of passive instruments on _
active ones for surface rain

retrievals.

— PMW

Example for a one-day period over
the UK with the PRPS algorithm :
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IR-only retrievals never match
those of the PMW

Statistical comparison between DPR (near-surface) - Ocean
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Assessing uncertainties in satellite
precipitation (1/2)

Methods to evaluate satellite precipitation products:
Ground gauges/radars (directly sensitive to surface precipitation)

IMERG (Latc) vs. KMA Radar Daily Fraction by Occurrence
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their surface reference datasets
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Verification Statistics for 20200807 (N = 5854, Venf. Gnd = 0.10°, Units = mm/day)

KMA Rador IMERG (L)
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Assessing uncertainties in satellite
precipitation (2/2)

Methods to evaluate satellite precipitation products:

J-~IPWG

International Precipitation )

« Ground gauges/radars (directly sensitive to surface precipitation)

« Spaceborne radars (global reference)
* Indirectly (e.g., hydrologic applications)
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Average precipitation rate (mm/hr) over CONUS during April to

October 2014-2015 for GPM-based products. (Khan et al., 2018)
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Streamflow simulations in a basin in Brazil using input
precipitation from different sources (Falck et al., 2015)



Use of precipitation radars for numerical 2..\PWG

weather prediction applications (1/2) e

. GF‘M/DPR Ku OBS at 2km .. GPM/DPR Ku OBS at 4.5km .. GPM/DPR Ku OBS at 6km
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Use of precipitation radars for numerical

~IPWG

Internatlonal Precipitation )
Working Group N %

weather prediction applications (2/2)

Verification of forecast against own analysis

Day 4

Day 5
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Precipitation forecast improvements of
the JMA model when GPM/DPR data
are assimilated on the top of the
observations assimilated operationally.
(Ikuta et al., 2021)



Recommendations for future J-IPWG
spaceborne precipitation radars (1/2)

The highlighted applications require a continuity of precipitation radar observations in the future to
sustain development and/or operations. A number of aspects of the current generation of radars which

could be improved in future instruments have also been highlighted. In particular, several applications would
benefit from:

* Animproved sampling through a wider swath compared to the TRMM, GPM, and CloudSat instruments,
or a constellation of such radars with their current swaths.

=> Improving the sampling increases time/space coincidences with PMW and potential impacts in NWP.

* An improved sensitivity, resolution, and multi frequency capabilities.

=> Improving the sensitivity can help to capture drizzle or light snowfall.



Recommendations for future J-IPWG
spaceborne precipitation radars (2/2)

The highlighted applications require a continuity of precipitation radar observations in the future to
sustain development and/or operations. A number of aspects of the current generation of radars which

could be improved in future instruments have also been highlighted. In particular, several applications would
benefit from:

» Capabilities to observe closer to the surface.

=> Mitigating the contamination by side-lobe clutter would help the sample of shallow precipitation

* Doppler capabilities

—=>Constraining together physical (condensed water mass)

(WIVERN, ESA Earth
Explorer 11 Phase 0)

and dynamical (winds) fields together to improve long range forecasts

(EarthCare, ESA/IAXA)

(already demonstrated with ground-based and airborne cloud radars).



10th Workshop of the
International Precipitation

Working Group (IPWG)
IPWG-10 |

6th International Workshop
on Spaced-based Snowfall
Measurement (IWSSM)

Joint meeting with the IWSSM community

June 13 - June 17, 2022

Host: Cooperative Institute for Research in the Atmosphere, CSU, Fort Collins, CO

The abstract submission just opened on December 15t 2021 (deadline January 15t", 2022) :

=> https://www.cira.colostate.edu/conferences/2022 ipwg/



https://www.cira.colostate.edu/conferences/2022_ipwg/

