
1 

Status of the Global Precipitation Measurement 

 (GPM) Mission Data Products and Applications 

 

 

Speakers: 
 George Huffman george.j.huffman@nasa.gov 

 Dorian  Janney    dorian.w.janney@nasa.gov 

 Dalia Kirschbaum dalia.b.kirschbaum@nasa.gov 

 Amita Mehta   amita.v.mehta@nasa.gov 

       Jacob Reed    Jacob.reed@nasa.gov   

    

Webinar Host:  

  Kristen Weaver   kristen.l.weaver@nasa.gov 

 

mailto:george.j.huffman@nasa.gov
mailto:george.j.huffman@nasa.gov
mailto:george.j.huffman@nasa.gov
mailto:dorian.w.janney@nasa.gov
mailto:dalia.b.kirschbaum@nasa.gov
mailto:dalia.b.kirschbaum@nasa.gov
mailto:dalia.b.kirschbaum@nasa.gov
mailto:amita.v.mehta@nasa.gov
mailto:amita.v.mehta@nasa.gov
mailto:Jacob.reed@nasa.gov
mailto:Jacob.reed@nasa.gov
mailto:Jacob.reed@nasa.gov
mailto:kristen.l.weaver@nasa.gov
mailto:kristen.l.weaver@nasa.gov


2 

Background and Objective 

Å GPM Applications program conducts periodic webinars and in-person 

trainings to facilitate societally relevant decision support activities 

including water resources management; weather, climate and disasters 

monitoring; agriculture; and health 

 

Å During 2015-16 four webinars and an in-person training were conducted 

to describe details of GPM mission, sensors, algorithms, data products, 

data validation campaigns, and web portals for data access and analysis 

 

Å The objective of the present webinar is to provide updates about the 

GPM data products, data access tools, GPM E-Book for water resources 

and disasters applications, and examples of GPM data applications 
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Outline 

ÅBrief Overview of GPM and Previous Trainings 

 

ÅGPM IMERG* Data Updates  

    
ÅGPM Applications 

 

ÅOverview of GPM E-Book 

 

ÅGPM Data Access Updates 

    

 

 

 *Integrated Multi-satellitE Retrievals for GPM  
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Brief Overview of GPM 

Å The Mission consists of the GPM 

Core satellite and a number of 

constellation satellites 

 

Å GPM Core Satellite: 

 Launch- February 27th, 2014 

 Altitude- 407 km 

      Orbit-   Non-polar covering   

   region between  

         65°  S to  65° N latitudes 

 

Å Sensors: 

 - GPM Microwave Imager (GMI) 
 - Dual-frequency Precipitation     

         Radar(DPR)  
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GPM Sensors 

GMI 
Frequencies: 

10.6,18.7,23.8,36.5,89,166 & 183 GHz 
 

Swath width 885 km 

Resolution: 19.4km x 32.2km (10 GHz)  

                    to 4.4km x 7.3km (183 

GHz) 

 

DPR 

Frequencies:   Swath   Resolution 

Ka  35.5 GHz       120 km  5.2 km 

Ku 13.6 GHZ          245 km   

     

GMI/DPR View Tropical Depression 03W 

in Western Pacfic Ocean  

4/24/2017 



GPM Algorithms and Data Products 

There are 4 major algorithms used to obtain precipitation estimates from  

GPM observations: 

 

Å   Radar Algorithm          2A-Ku, 2A-Ka, 2A-DPR 

 

Å Radiometer Algorithm             2A-GPROF 

 

Å   Combined Radar+Radiometer Algorithm     2A-CMB 

 

Å   Multi-Satellite Algorithm          IMERG 

 (GPM core active/passive and constellation 

       passive microwave measurements are used)  

 

 

http://pmm.nasa.gov/science/precipitation-algorithms 

 

Widely Used  for 

Application 

http://pmm.nasa.gov/science/precipitation-algorithms
http://pmm.nasa.gov/science/precipitation-algorithms
http://pmm.nasa.gov/science/precipitation-algorithms


GPM: Previous Trainings 
https://pmm.nasa.gov/ 

Click to 

Access 

https://pmm.nasa.gov/training
https://pmm.nasa.gov/training


GPM: Previous Trainings 
https://pmm.nasa.gov/training 

 

Click  on the links to access webinar presentations and audio recordings 

https://pmm.nasa.gov/training
https://pmm.nasa.gov/training
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GPM Data Updates 
https://pmm.nasa.gov/data-access/data-updates 

 

Å IMERG Version 4 data released in March 2017 

 

Å GPROF Version 4 was released in August 2016 

 

Å GMI, DPR, and IMERG near-real time data browser available since 

May 

2016https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.ht

ml 

 

Å New data visualization applications:  

Global viewer 

Precipitation Applications Viewer 

STORM Event Viewer 

NASA Worldview 

 
As of  1 May 2017 GPM V05 processing has started. The new version will be 

released  after it has been checked by the  precipitation science team 

https://pmm.nasa.gov/data-access/data-updates
https://pmm.nasa.gov/data-access/data-updates
https://pmm.nasa.gov/data-access/data-updates
https://pmm.nasa.gov/data-access/data-updates
https://pmm.nasa.gov/data-access/data-updates
https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.html
https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.html
https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.html
https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.html
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Å GPROF Version 4 was released in August 2016 
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Update on IMERG Products in Version 04 

 

George J. Huffman 
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1. INTRODUCTION 

 

Input precip  (GPROF2017) 

estimates from a diverse, changing, 

uncoordinated set of satellites 

 

Goal: seek the longest, most 

detailed  record of global  precip 

 

IMERG is a unified U.S. algorithm 

that takes advantage of 

Å Kalman Filter CMORPH 

 (lagrangian time interpolation) ï 

 NOAA 

Å PERSIANN with Cloud 

 Classification System (IR) ï 

 U.C. Irvine 

Å TMPA (inter-satellite calibration, 

 gauge combination) ï NASA 

Å PPS (input data assembly, 

 processing environment) ï 

 NASA 

IMERG 2 



2. IMERG DESIGN ï Data Sets  

 

Multiple runs accommodate different 

user requirements for latency and 

accuracy 

Å ñEarlyò ï 5(4) hr (flash flooding) 

Å ñLateò ï 15(12) hr (crop forecasting) 

Å ñFinalò ï 2.5 months (research) 
 

Time intervals are half-hourly and 

monthly (Final only) 
 

0.1°  global CED grid  

Å merged microwave precip 90° N-S 

Å morphed precip 60° N-S for now 

Å probability of liquid precip 90° N-S 
 

User-oriented services by archive sites 

Å interactive analysis (Giovanni) 

Å alternate formats (TIFF files, é) 

Å area averages 

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 

1

0 

precipitationQualityIndex 

Monthly data file (Final ) 

1 [sat.-gauge] precipitation 

2 [sat.-gauge precip] randomError 

3 GaugeRelativeWeighting 

4 probabilityLiquidPrecipitation [phase] 

IMERG 3 

In V05 



3. VERSION 04 IMERG ï Upgrades  

 

Use new Version 04 precip from sensors using GPROF2014v2 algorithm 

 

Reduce Final Run latency from 3.5 to 2.5 months 

Å change how ancillary data are handled 

 

Shift from static to dynamic calibration of PERSIANN-CCS by microwave precip 

 

Extend gridders to 90° N-S 

 

Reduce blockiness 

Å turn off volume adjustment in gauge analysis 

Å screen off-shore gauge influence 

Å spatially average 2BCMB-GMI calibrations 

 

Correct bug that placed morphed values one gridbox south of actual location 

Å found thanks to a userôs question 

 

Adjust 2BCMB to the zonal-mean GPCP (land and ocean, except low-latitude ocean) 

 

Calibrate all microwave sensors to 2BCMB 
IMERG 4 



3. VERSION 04 IMERG ï High -Latitude Seasons for Merged Microwave (HQ)  

Warm-season estimates appear useful at high latitudes  

 

Input precip estimates are still deficient in snow/ice-covered surface regions 

Å still screening out microwave estimates in snow/ice areas and use 

 microwave-calibrated PERSIANN-CCS estimates 

David Bolvin 

IMERG 5 



3. VERSION 04 IMERG ï GPM Products 

Are Low in the Extratropical  Oceans  

Ocean-only zonals for 2015 

 

V04 GPM products are similar, by design 

Å V03 IMERG somewhat similar 

 - Day 1 (pre-launch calibration) 

 

GPCP is higher in the extratropics 

Å new Version 2.3 of community standard 

Å Behrangi Multi-satellite CloudSat, TRMM, 

 Aqua (MCTA) product confirms GPM bias 

 - includes CloudSat rain, snow, mixed 

 - higher than GPCP in mid-latitudes 

 - roughly agrees at high latitudes 

 

Adjust IMERG V04 to GPCP at higher 

latitudes with seasonal ñclimatologyò 

Å known low biases in GPM products being 

 addressed in V05 

Å provides reasonable IMERG bias in V04 

Precipitation Rate (mm/day) 

L
a

ti
tu

d
e

 

John Kwiatkowski; 

Ali Behrangi (MCTA) 

Ocean 2015 

MCTA V.2 2007-10 

DPR V04 

GPROF-GMI V04 

Ku V04 

2BCMB V04           

IMERG V03 

GPCP V2.3 

IMERG 6 



3. VERSION 04 IMERG ï GPM Product 

Biases Vary by Latitude  

Land-only zonals for 2015 

 

V04 GPM products tend to show more spread 

 

GPCP is higher in the extratropics 

Å V03 IMERG similar (both use GPCC 

 gauge analysis) 

Å MCTA n/a over land 

 

Adjust IMERG to GPCP for V04 at all 

latitudes with a seasonal ñclimatologyò 

Å known biases in GPM products being 

 addressed in V05 

Å first cut at the adjustment to gauges that 

 the final calibration in IMERG enforces 

Precipitation Rate (mm/day) 
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John Kwiatkowski 

Land 2015 

DPR V04 

GPROF-GMI V04 

Ku V04 

2BCMB V04     

IMERG V03 

GPCP V2.3 

IMERG 7 
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3. VERSION 04 IMERG ï 2BCMB Largely Behaves as Expected for Spring 2015  

Low-latitude ocean not adjusted; highest latitudes still show deficits 

Å regional biases are modest 

L
a

ti
tu

d
e

 

Precipitation Rate (mm/day) 

Ocean Spring 2015 

2BCMB corr 

2BCMB uncorr 

GPCP V2.3 
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Precipitation Rate (mm/day) 

Land Spring 2015 

2BCMB corr 

2BCMB uncorr 

GPCP V2.3 

David Bolvin David Bolvin 



4. VALIDATION ï Half -Hourly IMERG Sources and MRMS over South Carolina, 

 2-4 October 2015  

ñViolin diagramò for individual sources of the half-hourly IMERG estimates 

Å width shows relative contribution for each difference bin 

Å V03(V04) on left(right) 

 

All rainfall rates, over land 

 

V04 is an improvement for all 

sensors 

 

No-PMW (interpolated and 

with IR) data are competitive  

with the skill for most of the 

sensors 

[J. Tan (UMBC; GSFC)] 
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Number of cases 

PrecipSource 



[J. Tan (UMBC; GSFC)] 

4. VALIDATION ï Half -Hourly IMERG Sources and MRMS over South Carolina, 

 2-4 October 2015  

This diagram focuses solely on heavy rain 

Å both Ó 10 mm/h 

Å small sample size for       

 AMSR2, GMI, ATMS 

Å V04 better than V03 

Å GMI and SSMIS are near      

 zero bias 

Å new ATMS has issues (but      

 low number of samples) 

 

PrecipSource 

IMERG 10 

Number of cases 
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4. VALIDATION ï Accumulations over South Carolina , 1-5 October 2015  

V04 has a much smaller overestimate than V03 compared to MRMS 

Å the gauge-only analysis shows more than MRMS 

Å both IMERG versions lack the split near the coast 

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

NWS Gauge Analysis  

500 400 300 200 100 0 mm 

mm 

IMERG-L V04 MRMS 

IMERG-L V03 


