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Accuracy of climate-scale precipitation means and variations is important to set the 
foundation of our knowledge of the hydrological cycle and how it is changing under 
global warming and other inter-annual to inter-decadal forcings. 
 
A main basis for this climate-scale work over the past 20+ years is the Global 
Precipitation Climatology Project (GPCP) monthly product, a globally complete 
precipitation analysis based on satellite and gauge information for the period 1979 
to the present.  As a NOAA Reference Environmental Data Record (REDR) product a 
new version (Version 2.3) has been developed for production at UMD and archive 
there (gpcp.umd.edu) and soon at NOAA NCEI.  In addition, an Interim monthly 
product (available within 10 days of the end of the month) has been developed and 
implemented for availability to the research and operational communities.  The 
slight, but significant differences with the new GPCP version are described, 
including the slightly higher means over ocean for the last decade or so due to past 
problems switching from SSMI to SSMIS and other factors.  A new gauge analysis 
from GPCC is also included.  The planetary mean GPCP number is now 2.69 mm/d 
(+/- ~7%), a slight 1% higher than the earlier version.  A time history of global 
precipitation (both totals and patterns) is shown emphasizing the trends and the 
combined and separate effects of inter-decadal changes and global warming.  The 
strength of the just-ended El Nino in terms of precipitation anomalies is also 
discussed.  
 
In the tropics, TRMM mean rainfall (from the TRMM Composite Climatology [TCC]) 
in general confirms the GPCP ocean mean value, with other studies including 
CloudSat data showing a slightly higher value.  Including higher latitude ocean areas 
the CloudSat study (Behrangi et al., 2014) gives a near global ocean values ~3% 
higher than GPCP—over a limited time period. 
 
GPM retrievals are still maturing, but early results had passive microwave and radar 
results higher than GPCP (and TRMM) over the tropical oceans and lower than GPCP 
in higher latitude oceans.  GPM results from the latest version of the retrievals will 
be compared to GPCP over ocean and land in this talk. 
 



In addition, ENSO variations and related relations between surface temperature and 
precipitation anomalies are examined.  With TRMM data the surface temperature -
rainfall relations based on the radar data were very different from that based on 
TRMM passive microwave data or GPCP results.  Early analysis indicates that the 
results from the GPM radar are more similar to the passive microwave results in this 
context, based on results for the 2015-2016 El Nino. 
 
 
  
 


