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Rainfall in past and future in a changing climate 





Source: Alisa Richardson 

Source A.P.



Climate Change is affecting 
the extreme rainfalls & 

inland flooding
In RI
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Northeast Regional Climate Center, Cornell University,

https://ny-idf-projections.nrcc.cornell.edu/
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Climate Change is also affecting 
Sea Levels & Coastal flooding



RI CRMC Coastal Hazard Application 

https://ri-crmc-coastal-hazard-map-tool-crc-uri.hub.arcgis.com/
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The Representative Concentration Pathways (RCPs) describe four different 21st century pathways of greenhouse gas 
(GHG) emissions and atmospheric concentrations, air pollutant emissions and land use.





Overview of the 
modeling system

1-Land GIS data

2- Precipitation

3- Watershed model

4-Web/GIS-based river 
model
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Web-based maps for Pawtuxet River 

Warwick Water 
Treatment Facility

Washington Area

Arkwright Area

https://edc.maps.arcgis.com/home/webmap/viewer.html?webmap=d025e9fc58ae440a88b5ce590ddfa4cd
http://web.uri.edu/hashemioceanmodeling/projects/pawtuxet-river-flood-assessment/pawtuxet-river/


Study Goals (proposal to FEMA)

● To develop and incorporate watershed models that predict the impact of climate 
change (or precipitation changes) on riverine flooding and how these impact 
present-day FEMA flood zones.

● To leverage existing STORMTOOL initiatives to develop a seamless flood risk 
assessment tool for preparedness and mitigation of flood risk in RI considering the 
future changes in climate (precipitation and SLR).  Also, disseminate the results to 
permitting agencies and RI communities.

● To provide an effective statewide flood mapping tool for planning hazard 
mitigation projects and increasing public awareness about the impacts of climate 
change (extreme rainfall and SLR) on flood risk.



Thanks!
Questions?



Three different methods were used to downscale future daily precipitation extremes at each station 
under two IPCC climate change scenarios (RCP4.5 and RCP8.5). The first method employs 
quantile–quantile mapping to bias correct a really adjusted precipitation extremes obtained from 
dynamically downscaled climate model simulations. These simulations consist of regional climate 
models (RCMs) run at 50-km resolution and driven by atmosphere–ocean general circulation models 
(AOGCMs) from Phase 5 of the Couple Model Intercomparison Project (CMIP5). The second method, a 
variation of the delta method, computes differences in simulated precipitation extremes between CMIP5 
future and historical periods,  and applies these differences toward observed precipitation extremes. The 
third method combines quantile–quantile mapping with a unique approach for downscaling daily 
precipitation extremes from historical analogs. This analog approach involves a multi-step procedure in 
which the occurrence of extreme precipitation on a given CMIP5 model day is first predicted based on the 
observed probability of extreme precipitation on that day’s closest historical analog days. Then, if 
extreme precipitation occurred on the selected analog day(s), the precipitation observations associated 
with the historical analog day(s) are used to ascribe precipitation amounts on the corresponding model 
day. Across all three downscaling methods, 49 unique sets of extreme precipitation projections were 
generated for each climate scenario–time period combination. These 49 simulations form an ensemble of 
projections that is summarized by an ensemble mean, and the ensemble member corresponding to the 
10th and 90th percentiles of the 49 simulations.


