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GPM Core Observatory
(NASA/JAXA, Launched 
February 2014)

Instruments:
• DPR (Ku & Ka band)
• GMI (10-183 GHz)
• 65o Inclination, 407 km
• 5 km best footprint
• Sensitivity of 0.2 – 110 

mm/hr rain rates and 
falling snow

Active Joint Projects 
(19 International 

PI’s)              

Global Precipitation Measurement (GPM)

The GPM constellation forms 
the foundation for providing 
high quality 3-hour merged 
precipitation estimates 
around the world. Calibration 
using the Core Observatory 
ensures consistency across the 
different platforms



https://svs.gsfc.nasa.gov/vis/a000000/a004500/a004585/JoseMaria_03_1080p30.mp4






Recently formed tropical cyclone GITA was 
drenching Samo when the GPM core 
observatory satellite passed above on 
February 9, 2018 at 1426 UTC. Rain in one 
of these downpours northeast of Samoa 
was found falling at a rate of greater than 
224 mm (8.8 inches) per hour.



TRMM versus GPM coverage animation: http://svs.gsfc.nasa.gov/goto?11165
GPM constellation animation: 
http://gpm.nasa.gov/education/videos/global-precipitation-measurement-constellation

http://svs.gsfc.nasa.gov/goto?11165
http://gpm.nasa.gov/education/videos/global-precipitation-measurement-constellation







• GPROF (LEO passive microwave [PMW])
• PERSIANN-CCS (GEO infrared)

IMERG is a unified U.S. algorithm that takes advantage 
of:
• Kalman Filter CMORPH (Lagrangian time interpolation) 

– NOAA
• PERSIANN-CCS (IR) – U.C. Irvine
• TMPA (inter-satellite calibration, gauge combination) –

NASA
• PPS (input data assembly, processing environment) –

NASA



• “Early” – 4 hr (flash flooding)
• “Late” – 14 hr (crop forecasting)
• “Final” – 3 months (research)

• merged PMW precip 90°N-S
• morphed precip 60°N-S for now
• probability of liquid precip 90°N-S

• interactive analysis (Giovanni)
• alternate formats (TIFF files, …)
• value-added products



VALIDATION – Accumulations over South 
Carolina, 1-5 October 2015

Bias decreases from V03 to V04 to V05
• the gauge-only analysis shows more than MRMS
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NWS Gauge Analysis • V03 and V04 lack the 
split near the coast, 
closer hint in V05

• V05 still puts the 
maximum too far 
inland

• IMERG higher over the 
ocean, but need to 
consider radar range 
artifacts for MRMS



Credit: FEWS NET-internal use

Oct 2017 rainfall totals over Somalia. Satellite rainfall products have difficulty with very 
small rainfall totals, which are important is marginal farming areas.



IMERG Estimates are compared with routine rainfall sources for Remote Agricultural Drought 
Monitoring within the Famine Early Warning System Data Assimilation System

Start-of-season (SOS) for the 2015-16 Southern Africa growing season, computed with 
three different satellite derived rainfall estimates
Contribution from McNally et al. 

Kirschbaum et al. 2016, BAMS

 IMERG-late is an important additional resource for corroborating conditions on 
the ground. 

 CHIRPS uses the Tropical Rainfall Measuring Mission Multi-satellite Precipitation 
Analysis version 7 (TMPA ) to calibrate global Cold Cloud Duration (CCD) rainfall 
estimates. FEWS NET is waiting for the IMERG re-processing for longer time 
series to update the calibration step for the CCD in CHIRPS.

From Correspondence with FEWS NET Team



Extreme Events and Disasters
• Landslides • Floods
• Tropical cyclones • Re-insurance

Water Resources and Agriculture
• Famine Early Warning System         • Drought
• Water Resource management         • Agriculture

Weather, Climate & Land Surface Modeling
• Numerical Weather Prediction       • Land System 

Modeling                 • Global Climate Modeling

Public Health and Ecology
• Disease tracking • Animal migration
• Food Security



• August 1st, 2017- NASA and the World Resources Institute co-hosted a
one-day workshop focused on current applications and potential 
opportunities for use of satellite-based water resource data and other 
tools to support decision making in the context of agricultural 
management and food security

• 80 participants from government, private companies, NGOs, and more
• Agenda, presentations and follow up materials on this workshop are 

available at https://pmm.nasa.gov/meetings/2017-gpm-agricultural-
applications-workshop). 

https://pmm.nasa.gov/meetings/2017-gpm-agricultural-applications-workshop


May 17th, 2018 

https://pmm.nasa.gov/
disease-initiative

https://pmm.nasa.gov/disease-initiative


http://www.appsolutelydigital.com/Nasa/
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Half-hourly data file (Early, Late, 
Final)

1 [multi-sat.] precipitationCal

2 [multi-sat.] precipitationUncal

3 [multi-sat. precip] randomError

4 [PMW] HQprecipitation

5 [PMW] HQprecipSource [identifier]

6 [PMW] HQobservationTime

7 IRprecipitation

8 IRkalmanFilterWeight

9 [phase] probabilityLiquidPrecipitation

10 precipitationQualityIndex

Monthly data file (Final)
1 [sat.-gauge] precipitation

2 [sat.-gauge precip] randomError

3 GaugeRelativeWeighting

4 probabilityLiquidPrecipitation [phase]

5 precipitationQualityIndexNew in V05



Monitoring Harvey with GPM
Global Precipitation Measurement (GPM) Microwave Imager (GMI) 
identified strong thunderstorms associated with Harvey on August 
25 before it made landfall on the Texas coast. The NASA SPoRT
Center collaborated with the Naval Research Laboratory to 
integrate false color composites of passive microwave brightness 
temperatures that are helpful for identifying the center of circulation 
of storms. This image shows an example of GMI observations of 
Hurricane Harvey as would be used within the National Hurricane 
Center and partnering NOAA/NWS offices.

Subsequent overpasses by GPM revealed 
Tropical Storm Harvey’s precipitation 
distribution and structure (in 2 and 3-D) 
as it affected Texas and Louisiana. 



Monitoring Irma with GPM

Imagery from the Global Precipitation 
Measurement (GPM) and GPM Microwave 
Imagery (GMI) mission is provided to NOAA’s 
National Hurricane Center through NASA’s 
Short-term Prediction Research and 
Transition (SPoRT) Center, which transitions 
NASA, NOAA, and other partner data to 
operational weather forecasting partners. 

Here, imagery from GMI was used by the 
National Hurricane Center to understand the 
state of Irma on Friday, September 8 as it 
moved north of Cuba.  GMI observations 
documented an eyewall replacement cycle 
that impacts the intensity and development 
of the storm. GMI provides passive 
microwave observations helpful in observing 
the strongest convective storms near the 
hurricane’s eyewall.



Forecast Event

Estimated Water Volume into 
Oroville Dam

Adler/Wu  U  of Maryland       flood umd edu

X Oroville

IMERG Rainfall (7-day accum.) 21 Feb 2017

GEOS-5 Rainfall Forecast (3-day accum.) 22 Feb 2017

Flood Detection/Intensity (depth above threshold 
[mm]) Forecast for 22 Feb 2017

The Global Flood Monitoring System (GFMS) 
uses GPM to detect potential flooding 
conditions and estimate intensity. These show 
estimates of water volume into the Oroville 
Dam in Jan-February, 2017

View of Oroville Dam's main 
spillway (center) and 
emergency spillway (top), 
February 11, 2017. 



1-day rainfall accumulationLandslide nowcast – 9/20
https://pmm.nasa.gov/precip-apps



R. Field/NASA GISS

Aqua/Terra MODIS 
Active Fires

The Fire Weather Index tracks the potential for 
extreme fire behavior, seen here with Aqua & 
Terra MODIS active fires, using GPM IMERG for 
Aug 2015 record-breaking Pacific Northwest 
wildfires (Field, Engel Marlier, Lettenmaier)

The Fine Fuel Moisture Code tracks the potential 
for fire starts, such as these predominantly 
agricultural and forest plantation prescribed fires 
in the southeast US.



Hossain/U Washington

Over 10,000 farmers in the Indus basin receive 
information on water resources in their area on their 
cell phone

Banana farmer 
checking his IMERG-
based irrigation 
advisory
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