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Project Summary  
 
Tropical rainfall data taken over both land and ocean is particularly important to the 
understanding of our climate system.  Not only is it a tracer of latent heat, it is vital to the 
understanding of ocean properties as well, such as latent and sensible heat flux, salinity changes 
and attendant local ocean circulation changes. In addition, rain gauge observations from low-
lying atolls are required to conduct verification exercises of nearby buoy-mounted rain gauges, 
most of which are funded by NOAA’s Climate Observations and Monitoring Program (COM) 
program. 
 
Precipitation, especially tropical rainfall, also plays a critical role in the earth-atmosphere energy 
budget. There is also a direct impact on precipitation from global warming.  Thus, an important 
variable in linkage that exists between global warming and the energy budget is rainfall 
(Trenberth, 2010).  Latent heat released along the equatorial ocean regions, especially in the 
Pacific, is the major driver of the global circulation. Thus, it is critical that tropical ocean rainfall 
measurements are available.  An insightful paper by Trenberth (2010) notes that all oceanic 
rainfall measurement contain different sources of error (e.g. rain gauges, satellite estimates, etc.) 
and concludes that confidence in rainfall estimates can only come from an examination of “the 
consistency of changes in a variety of complementary moisture variables, including both 
remotely-sensed and gauge-measured precipitation”. 
 
This project supports the effort to “build and sustain the global climate observing system that is 
needed to satisfy the long-term observational requirements of the operational forecast centers, 
international research programs, and major scientific assessments”.  Our current and future 
efforts include expanding our mission to collect, analyze, verify and disseminate global rainfall 
data sets and products deemed useful for Operational Forecast Centers, International Research 
Programs and individual researchers in their scientific endeavors.  Housed in the Environmental 
Verification and Analysis Center (EVAC) at the University of Oklahoma, the EVAC has built 
upon work from past NOAA-supported projects to become a unique location for scientists to 
obtain scarce rain gauge data and to conduct research into verification activities.  These data are 
continually analyzed to produce error-assessed rainfall products and are easily assessable via our 
web page (http://pacrain.evac.ou.edu/).  We’re also actively involved in research of the tropical 
rainfall process using data obtained from this project (Morrissey, 2009). 
 
Scientists need only to access the PACRAIN web site <http://pacrain.evac.ou.edu> to obtain the 
most comprehensive Pacific rainfall data set anywhere in the world.  The Surface Reference Data 
Center web site <http://srdc.evac.ou.edu> contains validation data for various regions.  Many of 
these regional data sets are impossible or impractical to obtain elsewhere.  The EVAC serves the 
research community by actively working with individual countries in environmentally important 
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locations to help provide them with infrastructure, education and other short and long-term 
support.  The return on this investment by NOAA has been significant in terms of enabling 
EVAC to provide the scientific community with critical, one-of-a-kind rain gauge data sets and 
to have established ongoing mutually beneficial relationships that should lead to future 
collaborations.  Past successes with this strategy have proven very worthwhile on a cost-benefit 
basis.   
 
Due to the importance of tropical Pacific rainfall data to climate research and operational and 
climate forecasting we work collaboratively with the Pacific Island Global Climate Observing 
System (PI-GCOS) program to effectively and efficiently match the areas of commonality 
among both COM’s and PI-GCOS’s objectives. One of these common areas is the strengthening 
of the existing Pacific observation climate network for both atmosphere and ocean. 
 
Specifically, we seek to collect all available rain gauge data 1) in environmentally critical 
locations (e.g. tropical Pacific), 2) where dense rain gauge networks exist and 3) where 
agreements can be made to help construct rain gauge networks in these critical locations.  These 
data are assimilated, homogenized, and error-checked and then made available to the general 
research community.  
 
To create the most comprehensive Pacific raingauge database possible it is necessary to continue 
to work closely with the Pacific meteorological services to help them sustain high their quality 
gauge networks. One of our most successful efforts during the last few years was (and is) the 
implementation of a large network of new manual-read rain gauges and automatic data-logger 
equipped tipping bucket rain gauges located on various atolls and islands managed by the local 
Pacific meteorological services. A total of approximately 60 automatic, high quality tipping 
bucket gauges are being operated by various Pacific Island meteorological services.  We 
currently are collecting the data in tip format and converting it to 1 minute resolution.  One of 
new efforts this year has been to conduct research using the tipping bucket data.  The research 
this year has one of the first articles on stochastic modeling tropical rain rates.  His paper was 
published in the International Journal of Climatology.  
 
Our Pacific educational program, SPaRCE (http://sparce.evac.ou.edu/) contributes in a direct 
way to the PACRAIN database through the contribution of Pacific schools taking manual read 
daily rain gauge measurements while learning about the importance of weather and climate.  
Underlying these projects is the long-term effort to help build the capacity of the all the PNMS to 
better serve their constituents.  This will ultimately result in the PNMS being able to self-sustain 
their data networks.  We continue to contribute to this effort by providing what we can in terms 
of needed supplies, education and communication infrastructure (e.g. involvement in the 
Radio/Internet; i.e. RANET project) until the PNMS become completely self-sustainable.  We 
also work collaboratively with the Secretariat for Pacific Regional Environmental Programme 
(SPREP) which is located in Apia Samoa.  SPREP acts as a communication conduit through 
which we communicate and collaborate with the different PNMS. This project is continually in 
the process of implementation with a portion of the total number of gauges on operational status, 
some currently being shipped to the Pacific and some needing maintenance.  We work 
particularly close with the New Zealand Meteorological Service and the attached PI-GCOS 
Technical Support Project to accomplish the later objective.  

http://sparce.evac.ou.edu/


 
The PACRAIN data set has been used by many researchers for a variety of purposes (e.g. 
Delcroix et. al, 1996, Pingping Xie et al., 2007). The uses include incorporate into climate 
models, climate studies, and the verification of satellite rainfall algorithms. The data set is also 
refenced by many programs and is included in  NASA’s Global Change Master Directory. 
 
It is our belief that by working directly with local Pacific island meteorological services, we 
bring tangible benefits to the global climate research community through data base development 
and enhancement.  In turn, the local meteorological services also benefit directly through 
enhanced forecast products developed by the scientific community using these critical data sets. 
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