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Presentation Outline

Status of precipitation missions including
e GPM
e TROPICS
e RainCube/TEMPEST-D
* IMPACTS

e Aerosols, Clouds, Convection, and Precipitation
(ACCP) Decadal Survey Observing System study




The GPM Core Observatory

GPM Core Observatory:
e Launched: Feb. 27, 2014

» 6 years of operations, with fuel to
last to ~2033 | fhrangegaes
 All systems operating nominally
GPM Microwave Imager (GMI) 13 Channels, Dual-frequency Precipitation Radar (DPR),
~(Provided by NASA) (Provided by JAXA)
» Passive radiometer with excellent calibration _ KuPR similar to TRMM. KaPR added for GPM

» 10VH, 19VH, 23, 36VH, 89VH, 166VH, 18313, £7 — Provides 3D measurements of precipitation
* Provides measurements of precipitation (rain and o ) : .
snow) intensity and distribution over 885 km swath structure, precipitation particle size distribution

« High spatial resolution (down to ~5km footprints) - Higth S|Ic;atial resolution (Skm horiz.; 250m
vertica
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Time-Resolved Observations of
Precipitation structure and storm
Intensity with a Constellation of Smallsats

MIT Lincoln Laboratory (proposing Urgani;atioﬁ""}...ﬁ_n :
. William J. Blackwell, Piinqipal Investigator, Scott Braun (NASA GSFB "

https://trog ics.Il.mit.ed

Science Objectives

¢ Precipitation, warm core, and
intensity co-evolution

¢ Role of convective bursts

¢ Impacts of dry air

e Impact on numerical/statistical

models



Example preupltatlbn retrieval from
TROPICS Products  reweunsmsion:
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nvestigation of Microphysics and Precipitation &
for Atlantic Coast-Threatening Snowstorms

(l M PAC S) * Pl Lynn McMurdie, University of Washington
e GSFC leadership: G. Heymsfield, J. Yorks, S. Braun
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P-3 Instruments:

« Microphysics probes -
« TAMMS oy
+ Dropsondes :

- ~20-25km—~
«— IM002
IMPACTS Objectives A L )
@ CHARACTERIZE the spatial and © UNDERSTAND thedynamical € APPLY thisunderstanding of the structures Elevated convection?
temporal scales and structures of snow and microphysical processes that and underlying processes to improve —— vy

bands in Northeast US winter storms produce the observed structurem
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Thriving on Our Changing Planet

A Decadal Strategy for Earth Observation from Space

Observable  Aerosol properties, aerosol Coupled cloud-precipitation state and
Priorities vertical profiles, and cloud dynamics for monitoring global
properties to understand their hydrological cycle and understanding
effects on climate and air quality  contributing processes including cloud
feedback ——
Desired Backscatter lidar and Radar(s), with multi-frequency passive
Observables  multichannel, multi- microwave and sub-mm radiometer -
angle/polarization imaging &
radiometer
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ACCP Science Objectives

Convective Storm
Systems
osol Absorption,

.Effects Low Cloud Aeroso
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ACCP Architecture Studies

Lid a r

Architecture Components:

® |[nstruments

e Spacecraft buses

e Ground systems

e Launch vehicles

e Mission operations

e Suborbital observations/GV
e Science team

Generated ~32 high-level architectures
including

e Single- and dual- medium-to-large
satellites

e Smallsat (<180 kg) systems
e Hybrid small/large satellite systems
e Constellations of cubesats

e I[mpacts of international contributions



Team Consensus on Desired
Ca pab|‘|t|es Inclined orbit

Highly desired capabilities:

e Radars, with W/Ka or W/Ku bands, with
Doppler

 Microwave radiometers, frequencies
ranging from ~89 to 883 GHz j i orbit

e Lidars, HSRL at one frequency
* Multi-spectral, multi-angle polarimeters

e Complementary sensors




summary

* GPM operating nominally after ~6 years

* TROPICS to provide high-revisit-rate observations in
the Tropics, expected to launch ~2022-2023

e TEMPEST-D/RainCube demonstrate the capabilities of

sSma
* ACC

|sat solutions

P exploring architectures for combined aerosol,

cloud, and precipitation measurements, earliest
possible launch likely in 2029



Mission Status

Spacecraft and instrument status: All systems are fully functional
Algorithm status: VO5 (radiometers), VO6 (radar, combined, IMERG, LH),

next reprocessing ~2021

GPM Anomaly

e Reaction
wheel #2 (of
5) stopped
rotating on
May 30,
20109.

RWA 4

Possible causes:

e Increased drag in ball
bearings

e Resistive short in ceramic
capacitor

e Short circuit in +5V logic
device

e FOD in gap between rotor
and stationary part of
reaction wheel
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