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Precipitation Missions

Past and Current Missions:

TRMM: Tropical Rainfall Measuring Mission 11/1997¢ 04/2015
GPM: Global Precipitation Measurement Mission 02/2014¢ present

Future Mission:
ACCP: Aerosol and Cloud, Convection and Precipitation Likely Launch 2028

*ESO/AQOS: Earth System Observatory/
Atmosphere Observing System

*The Earth System Observatory/Atmosphere Observing System (ESO/AQS) is the preliminary name for the Constellation of ACCP



TRMM Overview

https://gpm.nasa.gov/missions/trmm

ANASA & JAXA (Japanese Space
Agency) Joint Mission

A Designed to provide information
about tropical/sub  -tropical rainfall
and its variability

A Provided critical information about
heat release associated with rainfall
that plays a key role in driving the
atmospheric general circulation 0
affecting both weather and climate

A Made crucial contribution to the
understanding of tropical cyclones
and numerical weather prediction

A Led to the development of GPM core
satellite

https:// earthdata.nasa.gov /learn/articles/tools -and -technology -articles/ trmm -to-gpm


https://gpm.nasa.gov/missions/trmm

TRMM Overview

https://gpm.nasa.gov/missions/trmm

TRMM Orbits

Aln a non -polar, low -inclination orbit

A Altitude of approximately 350 km,
raised to 403 km after Aug 23, 2001

A Spatial Coverage

16 TRMM orbits a day covering
global tropics between 35 °Sd 35°N
latitudes

A Revisit Time: 11-12 hrs
Time of observation changed daily



https://gpm.nasa.gov/missions/trmm

TRMM Sensors

https:// gpm.nasa.gov /missions/TRMM/satellite

A Primary Precipitation Sensors:
PR: Precipitation Radar
TMI: TRMM Microwave Imager
VIRS: Visible Infrared Radiometer

AThe PR and TMI helped quantify the
water vapor, the cloud water, and
the rainfall intensity in the
atmosphere

A Provided 3 -dimensional structure of
hydrometeors

TRMM Sensors

B PRIMARY INSTRUMENTS
B SECONDARY INSTRUMENTS

Credit: https:// ceres.larc.nasa.gov /instruments/satellite -missions/# trmm



TRMM Sensors

https:// gpm.nasa.gov /missions/TRMM/satellite

Microwave Radiometer (TMI)

Radar (PR)

Visible and Infrared Radiometer
(VIRS)

10.7, 19.3, 21.3, 37.0, and 85.5
GHz (dual -polarized except for
21.3: vertical only)

Frequencies

13.8 GHz

0.63, 1.6,3.75. 10.8 , and 12 Hm

Resolution

e 63x37, 30x18 23x18, 16x9, 7x5 krh

5-km footprint and 250 - m
vertical resolution

2.5-km resolution

Scanning Conically scanning (530 inc.)

Cross-track scanning

Cross-track scanning

Swath Width 880-km swath

250-km swath

830-km swath

TMI Swaths
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Kummerow , C., et. al, 1998: The tropical rainfall measuring mission (TRMM) sensor package, J.

Atmos. Oceanic Technol., 15, 809817.




GPM Overview

https:// www.nasa.gov /mission_pages /GPM/overview/ index.html

A Just as TRMM, GPM also is a NASA and GPM Core Satellite
JAXA Joint Mission Launched Feb 27, 2014

GPM Constellation Status
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A Designed as an international satellite
mission to provide improved
observations of rain and snow worldwide
every three hours

MetOp B/C
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energy cycles %
- forecasting of extreme events \;‘
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- advancing societal applications of Floo).

precipitation data



GPM Overview

https:// www.nasa.gov /mission_pages /GPM/overview/ index.html

Estimated launch schedules and life spans of GPM constellation satellites, with blue denoting the primary mission phase and
yellow the extended mission phase  (https:/ directory.eoportal.org /web/ eoportal /satellite -missions/content/ -/article/ gpm )
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GPM Sensors

https:// directory.eoportal.org /web/ eoportal /satellite -missions/content/ -/article/ gpm

A DPR: Dual Precipitation Radar
- more sensitive to light rain and
snow compared to the PR
- Because of Ka and Ku bands,
provides additional information
about particle drop size distribution

A GMI: GPM Microwave Imager
- optimized frequencies to obtain
light, moderate, and heavy
precipitation

GPM Microwave Imager (G/

(10-183 GHz)

Dual-Frequency

Percipitation Radar (DPR):
KuPR: Ku-band (13.6 GHz)
KaPR: Ku-band (35.5 GHz)

MI):
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,/“ 407 km Altitude
65 deg Inclination




Dual Precipitation Radar

https:// gpm.nasa.gov /missions/GPM/DPR

KuPR KaPR
Swath Width 245 kilometers 245 kilometers (km) as of May 2018 (previously
(km) 120km)
Range 250 meters (m) 250/500 meters (m)
Resolution
Spatial . .
Resolution 5 km (Nadir) 5 km (Nadir)
Beam Width 0.71 degrees 0.71 degrees

Ka 35.5 GHZ

.'/\ |

DPR Swaths

Ku 13.6 GHZ

&
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GPM Microwave Imager
https:// gpm.nasa.gov /missions/GPM/GMI

GMI Swath: 885 km

https:// www.remss.com /missions/ gmi/



