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NASA Precipitation Satellites

Global Precipitation
Measurement ‘
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TEMPEST-D (PI: Reising,
https://www.jpl.nasa.gov/cubesat/missions/tempest-d.php)

Aug 24, 2020
14 UTC (RainCube)
16 UTC (TEMPEST-D)

Marco

6 Unit CubeSat

TROPICS (PI: Blackwell
https://tropics.ll.mit.edu/CMS/tropics/Mission-Overview,

Six separate
3 Unit
CubeSats

RainCube(PI: Peral,
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GPM-CO and GPM-Constellation (11/18-11/25/2020

Integrated Multi-
satellitE Retrievals
for GPM (IMERG)*

provides

precipitation
estimates every 30
minata 0.1°x0.1°
grid box and with a
4 hour latency (for
applications) and ~3
: | : X month latency (for
o I \E,rﬁf‘ pR 2 AT o - NG science users)
2020/11/18 % 6:00 - ~ay;~ =




4 I 4 ...,
Some GPM Science Results

§ your arendl mean (X un/l) av rr:'QM'r

GPM Particle Size Distributions |

o GPM Diurnal Precipitation (Tan et al, 2019)

As an advancement over TRMM,
the GPM Combined Radar-
Radiometer Algorithm retrieves
the mass-weighted mean
diameter, Dm (mm), globally at
different altitudes.

Dm is larger over land than over
ocean for both convective and
stratiform precipitation types.

Stratiform

The diurnal cycle over different regions around the globe was
extracted from GPM's IMERG. This data reveals the intricate interplay
between diurnal and seasonal variability. Accurate representation of
precipitation variability in global models remains a challenge and this
new insight can constrain the models.

Convective

x

Courtesy of Mei Han (NASA/GSFC)
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Deep and Shallow Falling Snow Shallow GPM Ground Validation Multi-Radar/Multi-Sensor (MRMS)

Events (Pettersen et al, 2020) Deep L L LL L Precipitation Reanalysis and (separate) Validation Network

GPM-GV VN Site
Four winter seasons of data from a preci- “MRR Accum I:‘ezmgtdssi:a:?\::)g:;t?\n“ﬁ;; Foypiioe ';H . - =
pitation instrument suite (augmented ; -------------------------- s hi i Weath _ il
..... GPM instruments) based at National i . . - - ‘ SZi:/eerir;I::\c: R;r;ga‘:sgé D::;;I:: &

Weather Service Office Marquette, 5 i
Michigan (250-500 cm of ar?nual snow . PIP Accum (WSR-88D) radar data, Rapid
accumulation). Shallow snow events occur . . . ‘ ‘ Up(ilatg (flycllde (RAZ) modeld

2 times as often as deep events; however, . - analysis:nelds and.gauge data:
both categories contribute approximately - . “Snow Field Accu

Lequally to estimated annual accumulation
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https://gpm.nasa.egov/science/ground-validation




Precipitation Suborbital Flights CPEX-AW (https://espo.nasa.gov/cpex-
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NASA Research ROSES Solicitations with funding for Precipitation

ROSES Year Solicitation Short Title # Yrs of S

2017 Making Earth System Data Records for Use in Research Environments (MEaSURES) 5

Interdisciplinary Science
2019 Urban Hydrometeorology 3
Life Cycle of Snow

2019 Weather and Atmospheric Dynamics 3
2019 PBL Incubation Study Team 1
2019 Earth Science Research from Operational Geostationary Satellite Systems (Joint w/ NOAA NESDIS) 3
2019 Global Navigation Satellite System Research 3
2019 Remote Sensing Theory 4
2020 FINESST (Graduate Student funding) 3
2020 New Investigator Program (NIP) 3
2020 CYGNSS Science Team (proposals were due Nov 6, 2020) 3
2021 Precipitation Measurement Missions (expected to be due June 2021) 3
2021 TASNPP: Terra, Aqua, Suomi, NPP (due February and March 2021) 3
And more

B \ T




2017 NASA Earth Science Decadal Survey: Aerosol & Clouds, Convection
Precipitation Designated Observable

8 Science Objectives

13 Enabled Applications

2 cts

-3
.

Climate Modeling

7.8
pn Radiation

High Cloud
(2)
Improved'NU
Weather Prediction

Storm Forecasting

Aviation Indus‘
and Safety health an: Ecological

e EorecastingfiMonitoring

Convective Storm

Low Cloud l Systems
Feedback Human Health Studies &

alth Risk Estimation

Aerosol
Redistribution

Agricultural = - i
-Modeling & Hydrolc_)glc
& Monitoring e Modellng

and Mo;lelig}gg_ 4
o " 2

Almost all of
the Science
Objectives
and Enabled
Applications
are related to
Weather,
Precipitation
and
Atmospheric
Dynamics




