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NOAA ATLAS 14 POINT 
PRECIPITATION 

FREQUENCY ESTIMATES
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=nj

Problem:
Last updated in 2006

with data through 2000

How have precipitation patterns 
changed?

Are storms more intense?

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=nj


 Design standards and regulations in New Jersey rely on climate data from 
NOAA Atlas 14 (2006).
• Potential problem: The data used in this publication end in 2000 and results 

assume that past rainfall trends are expected to continue in the future.

 Several locations in New Jersey and surrounding states have experienced 
record rainfall events since 2000, or at least rainfall events that are among the 
highest in the pre-2000 record.

 This work supplements the current record and proposes necessary adjustments 
or change factors to the Atlas 14 rainfall extremes. 

Changes in Hourly and Daily Extreme Rainfall Amounts in NJ since 
Publication of NOAA Atlas 14



Boxplots showing the ratios of hourly RI precipitation amounts for the 100yr storm 
computed using the 1950-2019 PDS to those based on a 1950-2000 PDS. Boxplots 
shows distribution across stations in NJ.



• The current version of NOAA Atlas 14 does not accurately reflect precipitation 
intensity conditions in the state, particularly for 24-hour and 48-hour storm events.

• Changes (or change factors, CFs) can be applied to the NOAA Atlas 14 precipitation 
data to update current extreme rainfall conditions.

• At more than half of the stations analyzed, extreme precipitation amounts are 2.5% 
higher now than those published in 2006. 

• In some places, the additional data result in a more than 10% increase in rainfall 
amounts above the outdated estimates. 

• The results presented in this report suggest that future rainfall patterns cannot 
simply be assumed to follow historical trends. 

Changes in Hourly and Daily Extreme Rainfall Amounts in NJ since 
Publication of NOAA Atlas 14: Key Findings: 



1. Changes in Hourly and Daily Extreme Rainfall Amounts in NJ since the 
Publication of NOAA Atlas 14 Volume (NOAA/NERCC)

2. Projected Changes in Extreme Rainfall in New Jersey based on an 
Ensemble of Downscaled Climate Model Projections (NOAA/NERCC)

3. Examining Precipitation Across the Garden State From 1900 to Present 
(Rutgers/State Climatologist)

1, 2 Art DeGaetano, Ph.D. 
Northeast Regional Climate Center

Department of Earth and Atmospheric Science
Cornell University, Ithaca NY

3 David Robinson, Ph.D.
State Climatologist

Department of Geography
Rutgers University, New Brunswick, NJ



Projected Changes in Extreme Rainfall

 Projections from up to 47 downscaled climate model simulations* were used to 
estimate the change in magnitude of future extreme rainfall events. 

 Projections based on two different climate models
• (NA-CORDEX) - North American Coordinated Regional Downscaling 

Experiment
• (LOCA) - Localized Constructed Analog

 These changes (or change factors, CFs) can be applied to the NOAA Atlas 14 
precipitation data to update future extreme rainfall conditions.

* Global Climate Models provide "coarse" representations of global climate 
dynamics and work well for large-scale investigations. Downscaling is a technique 
that allows for the extrapolation of these large-scale climate processes to address 
questions at higher-resolution, regional scales (such as rainfall patterns in NJ.)



Projections are provided for 2 time periods:  Mid-century 2020-2069 and late-
century 2050 – 2099.
• The 50-year length was selected to assure an adequate sample size for extreme 

value analysis, and to minimize the influence of the non-stationarity of the record 
and the potential effect of natural interdecadal variations in the extreme rainfall 
record 

Simulations from the models’ historical period and two future emission scenarios 
(RCP4.5 and RCP 8.5) were used to derive projections.

Projected Changes in Extreme Rainfall



Projected Changes in Extreme Rainfall
Change Factors (CFs) are calculated as follows:

 A methodology analogous to that described in NOAA Atlas 14 was used 
to calculate annual average return period precipitation amounts from 
modeled data for the near-term (2020-2069) and late-century (2050-
2099) periods. 

 These amounts were then ratioed to historical trends (1950-1999), 
allowing for the computation of change factors (CFs). 

 CFs lower than 1 represent a decrease in precipitation amounts relative 
to historical trends, while CFs higher than 1 indicate an increase. 

 CFs can be translated into % change using the following conversion:
% change = (CF - 1 )*100



General Process:

For each grid (LOCA or CORDEX spatial resolution) a 50-year record of daily precipitation values is determined.

For each grid, the 50 largest values are selected (not the annual max)

A distribution is fit to those 50 largest values (GEV [generalized extreme values])

Resampling (1,000x) was selected from that distribution to generate confidence intervals.

This is repeated for each model (up to 47x  = 47,000 simulations for the combined set of models)

Each model grid interpolated to 0.1° grid to allow the results from the different methods to be combined

Statistics were drawn from the final 0.1° grids and aggregated to the county level

Projected Changes in Extreme Rainfall



0.1 Degree grids

~6 miles
~11 km



Change in 100-yr ARI precipitation in 2050-2099 under RCP 4.5 relative to the 1950-1999 historical period. In the map, the 31-model 
LOCA model median is shown for each LOCA grid point.  The boxplots show the change for each model across all grid points.

Projected Changes in Extreme Rainfall



Change in 2-yr ARI precipitation in 2050-2099 under RCP 4.5 relative to the 1950-1999 historical period. In the map, the 9-model 
CORDEX model median is shown for each CORDEX grid point.  The boxplots show the change for each model across all grid points.

Projected Changes in Extreme Rainfall



Change in 100-yr ARI precipitation in 2050-2099 under RCP 4.5 relative to the 1950 to 1999 historical 
period for the ensemble of LOCA and CORDEX downscaled models. The ensemble median (50th

percentile) is given in the left panel and the 83rd percentile of the ensemble shown in the right panel.   
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• There is a high likelihood that precipitation intensity will increase into mid and late 
century in all parts of the state, but the projected changes will be greater in the 
northern part of the state than in the southern and coastal areas. 

• Under a moderate emissions (RCP 4.5) scenario projections suggest that the amount 
of precipitation associated with the 100-year, 24-hour storm will increase, on average, 
by as much as 22% in northern counties. Less than 10% in much of southern NJ.

• For the 100-year, 24-hour storm, the models suggest a 17% chance that 
precipitations will increase by as much as 45% to 50% in some counties. Less than 25% 
in Ocean and Hudson Co.

• More frequent storms, such as the 2-year and 10-year, 24-hour storms are expected 
to see increases in precipitation intensity, on average, of 5% to 15% across the state 
by the end of the century. 

Projected Changes in Extreme Rainfall: Key Findings: 



Moderate Emission 
Scenario

End of Century

100yr – 24hr Storm

Upper Likelihood -
(17% likelihood that

projections can be higher)

Percentages on the map represent the 
projected percent increase in rainfall 
depth relative to current published values



Projected Changes in Extreme Rainfall



https://njprojectedprecipitationchanges.com/

https://njprojectedprecipitationchanges.com/
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