
Art DeGaetano

Northeast Regional Climate Center
Department of Earth and Atmospheric Science, Cornell

Projections of Extreme Precipitation Amounts for 
Climate Adaptation Planning in New York State



Motivation

Change in heaviest 1% of all daily events 
1958-2012 from Karl et al. 2009

1950-79 Return Period =
1980-2009 Return Period

1950-79  50 year storm =
1980-2009 33 year storm DeGaetano, 2009



Motivation

NY Climate Risk and Resiliency Act CCRA

• Applies to  permitting, funding and regulatory decisions
For example

Smart growth assessments
Wastewater treatment plant funding
Hazardous waste facilities siting 
Design and construction of petroleum and chemical storage facilities
Oil and gas drilling
State acquisition of open space

• Applicants must demonstrate that they have taken into 
account future physical climate risks caused by storm 
surges, sea-level rise or flooding.



History

• NRCS funded

• Pre Atlas 14

• Tendency for
Higher 100-yr      
Lower 2-yr

• Promoted 
beyond NRCS

• Early adaptation 
in New England 
States



Monitoring Extreme Precip Changes

Automated ANNUAL generation of updated 
extreme rainfall products.





Record Length??

5-year Storm

10-year Storm

25-year Storm

0.01% yr-1

0.007% yr-1

0.004% yr-1



Downscaling



1) Dynamical Downscaling (CORDEX) (also NARCCAP)

→ Regional climate models (RCMs) run at 50-km resolution and 

driven by atmosphere–ocean general circulation (AOGCM) 

models

2) “Statistical” Downscaling – Delta Method (CMIP5)

→ Compares model-simulated precipitation extremes between 

historical and future periods (at GCM resolution)

3) Statistical Downscaling – Analog Method (CMIP5)

→ Uses historical weather map analogues to predict the 

occurrence of extreme precipitation on a given day

Downscaling Approaches





Raw CMIP5   No Downscaling vs Obs.



CORDEX vs. Observed



Analog Downscaling

Coarse 
Resolution 
Future Date

Similar Historical 
Observed Days 
(coarse)

FLow = b(H1Low) + c(H2Low) + d(H3Low) + d(H4Low) + a

b(H1High) + c(H2High) + c(H3High) + c(H4High) + a = FHigh

Observed 
Historical Days 
(fine)

Future Day 
(fine)

Develop statistical relationship 
between analog cases

Apply statistical relationship high resolution 
historical  analogs 



Analog Method vs. Observed



Analog vs Observed Ensemble Mean Bias



Projected Changes in 1-day 5- and 100-Year Rainfall Amounts

Relative to 1970–1999



Projected Changes in 1-day 5- and 100-Year Rainfall Amounts

Relative to 1970–1999



Projected Changes in 1-day 5- and 100-Year Rainfall Amounts

Relative to 1970–1999



Projected Changes in 1-day 100-year Rainfall Amounts

2070–2099 vs. 1970–1999
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http://ny-idf-projections.nrcc.cornell.edu








