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Rainfall in past and future in a changing climate
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Table 17.

Magnitude of Floods for Selected Annual Exceedance Probabilities in Rhode Island Through 2010

March—April 2010 flood peak and annual exceedance probability at active streamgages in Rhode Island.

Values in bold typeface indicate new peak of record. AEP, annual exceedance probability determined from weighted estimates in table 7. ft*/s. cubic feet per
typ P P ty g P

second; %, percent; R, river: Ave., Avenue; Rd.. Road: RI, Rhode Island; nr, near; --, not determined]
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Climate Change is affecting
the extreme rainfalls &
inland flooding
In RI
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Climate Change is also affecting
Sea Levels & Coastal flooding
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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.
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e 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.

e To leverage existing STORMTOOL i1nitiatives 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.

e 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.
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Abstract

In March 2010, a sequence of three major rainfall events in New England
(United States) led to a record-breaking flooding event in the Pawtuxet River
Watershed with a peak flow discharge of about 500-year return period. After
development of hydrological and hydraulic models, a number of factors that
played important roles in the impact of this flooding and other extreme events
including river structures (reservoirs, historical textile mill dams, and bridges)
were investigated. These factors are currently omitted within risk assessments
tools such as flood insurance rate maps. Some management strategies that
should be considered for future flood risk mitigation were modeled and dis-
cussed. Furthermore, to better understand possible future risks in a warmer cli-
mate, another extreme flood event was simulated. The synthetic/hypothetical
storm (Hurricane Rhody with two landfalls) was created based on the character-
istics of the historical hurricanes that severely impacted this region in the past.
It was shown that while the first landfall of this hurricane did not lead to signifi-
cant flood risk, the second landfall could generate more rain and flooding equiv-
alent to a 500-year event. Results and the methodology of this study can be used
to better understand and assess future flood risk in similar watersheds.
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climate change, flood risk, HEC-RAS, hurricane, river flooding
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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
guantile—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.



