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Methods: Partial Duration Series Fit
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Methods: Resampled Confidence Intervals

Resampled Distribution
1000 resampled PDS

For each extract the

47 models X-yr storm.
scenar ios
3 time period — 99t ptile 1% Annual
— Recurrence = 100-yr
1000 x 47 x 2 x 3 =282,000!
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Change Factor
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How well Does Method Replicate Atlas 147
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Why a Change Factor ?
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NOAA's National Weather Service
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NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: NJ

Data description

Data type: ( Precipitation depth __+) Units: (English ¢) Time series type:

Select location

1) Manually:
a) By location (decimal degrees, use "-" for S and W): Latitude: | Longitude: \ Submit
b) By station (list of NJ stations): [Select station ¢]
By address
2) Use map:
b4
Map g a) Select location
Terrain e Move crosshair or double click
\ 3 sianaemce ¢ | ) Click on station icon
Harttora i 5
T Rnods  See Bedfor Show stations on map
Pennsyivania L A e T
e B
4 ; b Ja Location information:
S N Name: Columbus, New Jersey, USA*
Stat Catiege Y nalpdal e o Latitude: 40.1000°
edeon Longitude: -74.7000°
Elevation: 95 ft **
 Toms River
o, Atiantic Gity
Dover
oz, Annapalis
B e
rsonburg
Jaurky 00km. * Source: ESRI Maps
B 60mi ** Source: USGS

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 2, Version 3

Models Have a Bias
Bias is a function of return

period

NOAA Atlas 14 is the go too data set




Scenarios Give a Very Different Picture of the Future
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Ensemble Change Factor 17t-83rd percentile range
2-year AR
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Ensemble Change Factor 17t-83rd percentile range
100-year ARI
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Website https://DRBC-idf.rcc-acis.org

e 1OjECHING Extreme Precipitation in the Delaware River Basin

IS CCA RN AN Interactive Tool Supporting Regional Resilience

PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

(HVANGER N High RCP 8.5 pAPAEpAi[El 2050-2099 20% | 10% | 4% | 2% | 1%

Change Factor (Percentile)
10 1.20 1.30

(OCIV[,]&"A Municipality | HUC 12

0.90 1.00 1.40 1.50
IDF Curve About the Data
B T
t : :
(OmapboX] : e Choosing Options
Albany
The map will automatically update after any option is changed.
Ithaca
mass  Select By: Changes the selectable areas on the map. If you have a location
S selected and change this option the tool will automatically determine the new area
T B that should be selected based on the pin location.
AR Emission Scenario: Changes the projection between low emission future
CONNECTICUT (Representative Concentration Pathway 4.5) and high emission future
(Representative Concentration Pathway 8.5).
Danbury
Time Period: Changes the projection time period.
S YLVANIA Bridgeport

Annual Exceedance Probability: Changes the probability of exceedance.

Changing Tabs

Riverhead

New York T Clicking on the tabs above will change the content displayed in this box.

User Guide: Displays the current content.

IDF Curve: After selecting a location on the map this tab displays the IDF curve
chart as well as a table of the data displayed in the chart.

About the Data: A description of the data source.
Selecting Location

MARYLAND Click on the map within a colored region at your desired location. The selected area
Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
W Paton original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.
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Website https://DRBC-idf.rcc-acis.org

= ! Projecting Extreme Precipitation in the Delaware River Basin

2 g e 2 ERSE i 1 1 il
RIS EELIN A1 Interactive Tool Supporting Regional Resilience
UNITED STATES OF AMERICA]

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

OLYETE s HUC 12 [RIYR (oMW High RCP 8.5 PIPI BP0 [l 2050-2099 20% | 10% | 4% | 2% | 1%
Change Factor (Percentile)
00 0 1.20 1.30 0 1.50
IDF Curve About the Data

Choosing Options
The map will automatically update after any option is changed.

0.90 a 1.4

(o
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Ithaca
mass  Select By: Changes the selectable areas on the map. If you have a location

selected and change this option the tool will automatically determine the new area

Spridfield that should be selected based on the pin location.

Emission Scenario: Changes the projection between low emission future
(Representative Concentration Pathway 4.5) and high emission future
(Representative Concentration Pathway 8.5).

Hartford
CONNECTICUT

Danbury
Time Period: Changes the projection time period.

Bridgeport
Annual Exceedance Probability: Changes the probability of exceedance.

Ruerteg Changing Tabs
York e Clicking on the tabs above will change the content displayed in this box.

5YLVANIA

. User Guide: Displays the current content.
Harrisburg > ‘ IDF Curve: After selecting a location on the map this tab displays the IDF curve
chart as well as a table of the data displayed in the chart.

About the Data: A description of the data source.

Selecting Location

MARYLAND Click on the map within a colored region at your desired location. The selected area

Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
Washington original view.
e The tab will automatically change to 'IDF Curve' and will display the IDF curve
4 WA chart for the area that you selected.
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Website https://DRBC-idf.rcc-acis.org

e 10j€CtING Extreme Precipitation in the Delaware River Basin

LIS CECNONR L RELIIM AN [nteractive Tool Supporting Regional Resilience

PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

[County Municipality [EIV[eRP (AN Ml High RCP 8.5 PLPLEPLIIM 2050-2099 20% | 10% | 4% | 2% | 1%
Change Factor (Percentile)
1.30 1.40 1.50
IDF Curve About the Data

0.90 1.00 1.10 1.20
Choosing Options

Schenectady
Albany

DOX NEW YORK

The map will automatically update after any option is changed.
Ithaca

mass Select By: Changes the selectable areas on the map. If you have a location
selected and change this option the tool will automatically determine the new area

Sprifield that should be selected based on the pin location.

T Emission Scenario: Changes the projection between low emission future
CONNECTICUT (Representative Concentration Pathway 4.5) and high emission future
(Representative Concentration Pathway 8.5).

Danbury
Time Period: Changes the projection time period.
Bridgeport
SYLVANIA ‘\2‘,‘ Annual Exceedance Probability: Changes the probability of exceedance.
) f Riverhead :
S o J Ll Changing Tabs
%‘%ﬁ New York Islip one
{%%%% ew yor Clicking on the tabs above will change the content displayed in this box.
o
User Guide: Displays the current content.
Harrisburg IDF Curve: After selecting a location on the map this tab displays the IDF curve
chart as well as a table of the data displayed in the chart.
About the Data: A description of the data source.
Selecting Location
MARYLAND Click on the map within a colored region at your desired location. The selected area
Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
Washington original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.
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e 1OjECHING Extreme Precipitation in the Delaware River Basin

IS CCA RN AN Interactive Tool Supporting Regional Resilience

PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

(HVANGER N High RCP 8.5 pAPAEpAi[El 2050-2099 20% | 10% | 4% | 2% | 1%

Change Factor (Percentile)
10 1.20 1.30

(OCIV[,]&"A Municipality | HUC 12

0.90 1.00 1.40 1.50
IDF Curve About the Data
B T
t : :
(OmapboX] : e Choosing Options
Albany
The map will automatically update after any option is changed.
Ithaca
mass  Select By: Changes the selectable areas on the map. If you have a location
S selected and change this option the tool will automatically determine the new area
T B that should be selected based on the pin location.
AR Emission Scenario: Changes the projection between low emission future
CONNECTICUT (Representative Concentration Pathway 4.5) and high emission future
(Representative Concentration Pathway 8.5).
Danbury
Time Period: Changes the projection time period.
S YLVANIA Bridgeport

Annual Exceedance Probability: Changes the probability of exceedance.

Changing Tabs

Riverhead

New York T Clicking on the tabs above will change the content displayed in this box.

User Guide: Displays the current content.

IDF Curve: After selecting a location on the map this tab displays the IDF curve
chart as well as a table of the data displayed in the chart.

About the Data: A description of the data source.
Selecting Location

MARYLAND Click on the map within a colored region at your desired location. The selected area
Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
W Paton original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.
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Website

Delaware River Basin Commission
DELAWARE e NEW JERSEY
PENNSYLVANIA o NEW YORK
UNITED STATES OF AMERICA

An Interactive Tool Supporting Regional Resilience

Select By:

Emission Scenario:

Low RCP 4.5 [EgifehWNeIZR: R}

Change Factor (Percentile)
1.10 1.20 1.30

(efII\a"AW Municipality | HUC 12]

0.90, 1.00 1 1.40 1.50
N Y B B
A f.Schenectad
SOX NEW_YORK e y
| { ) /  Albany
w ] ‘
Ithaca { ]
) MASS
Springfield
Hartford
CONNECTICUT
Danbury
Bridgeport
SYLVANIA

Riverhead

Islip

MARYLAND

Baltimore

Washington

https://DRBC-idf.rcc-acis.org

Projecting Extreme Precipitation in the Delaware River Basin

Time Period: Annual Exceedance Probability:
pApAEPL0 [l 2050-2099 CIORZM 20% | 10% | 4% | 2% | 1%

m IDF Curve About the Data

The map will automatically update after any option is changed.

Choosing Options

Select By: Changes the selectable areas on the map. If you have a location
selected and change this option the tool will automatically determine the new area
that should be selected based on the pin location.

Emission Scenario: Changes the projection between low emission future
(Representative Concentration Pathway 4.5) and high emission future
(Representative Concentration Pathway 8.5).

Time Period: Changes the projection time period.

Annual Exceedance Probability: Changes the probability of exceedance.
Changing Tabs

Clicking on the tabs above will change the content displayed in this box.

User Guide: Displays the current content.

IDF Curve: After selecting a location on the map this tab displays the IDF curve
chart as well as a table of the data displayed in the chart.

About the Data: A description of the data source.
Selecting Location

Click on the map within a colored region at your desired location. The selected area
will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.

Cornell University




Website https://DRBC-idf.rcc-acis.org

el 2[0jeCting Extreme Precipitation in the Delaware River Basin

DELAWARE e NEW JERSEY i | T il
HITOLENMIAEEINI A Interactive Tool Supporting Regional Resilience

UNITED STATES OF AMERICA

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

Municipality | HUC 12 Low RCP 4.5 [EIte[yl:Ye 2 N 2020-2069 WPAE{ERILT) 20% | 10% | 4% | 2% | 1%
Change Factor (Percentile)
1.20 .30 40 1.50
IDF Curve About the Data

Choosing Options

0.90 1.00 1.

The map will automatically update after any option is changed.
Ithaca

mass  Select By: Changes the selectable areas on the map. If you have a location
selected and change this option the tool will automatically determine the new area

Springfield
priydre that should be selected based on the pin location.

Hartford Emission Scenario: Changes the projection between low emission future
CONNECTICUT (Representative Concentration Pathway 4.5) and high emission future

(Representative Concentration Pathway 8.5).
Danbury
Time Period: Changes the projection time period.

Bridgeport
SYLVANIA Annual Exceedance Probability: Changes the probability of exceedance.

Rivertee Changing Tabs

Sle Clicking on the tabs above will change the content displayed in this box.

User Guide: Displays the current content.

Harrisburg IDF Curve: After selecting a location on the map this tab displays the IDF curve

chart as well as a table of the data displayed in the chart.
About the Data: A description of the data source.
Selecting Location

MARYLAND Click on the map within a colored region at your desired location. The selected area

Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
Wadhlngton original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.

Cornell University
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DELAWARE e

PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

AAEELIM AN Interactive Tool Supporting Regional Resilience

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

Municipality | HUC 12

1.00

Low RCP 4.5 WGIINelN:N 2020-2069 [PIEIEPLLEL) ‘ 50% 10% | 4% | 2% | 1%
Change Factor (Percentile)
1.10 1.20 1.30 1.40 1.50
IDF Curve About the Data

@)wsooos

SYLVANIA

Cornell University

Choosing Options

The map will automatically update after any option is changed.
Ithaca
mass Select By: Changes the selectable areas on the map. If you have a location

selected and change this option the tool will automatically determine the new area

Serined that should be selected based on the pin location.
AT Emission Scenario: Changes the projection between low emission future
CONNECTICUT (Representative Concentration Pathway 4.5) and high emission future
(Representative Concentration Pathway 8.5).
Danbury ) )
Time Period: Changes the projection time period.
Bridgeport

Annual Exceedance Probability: Changes the probability of exceedance.
Rivernes Changing Tabs
New York lslip Clicking on the tabs above will change the content displayed in this box.
User Guide: Displays the current content.

IDF Curve: After selecting a location on the map this tab displays the IDF curve
chart as well as a table of the data displayed in the chart.

About the Data: A description of the data source.
Selecting Location

MARYLAND Click on the map within a colored region at your desired location. The selected area

Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
Washington original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.




Website https://DRBC-idf.rcc-acis.org

e 1OjECHING EXtreme Precipitation in the Delaware River Basin

SRR AN Interactive Tool Supporting Regional Resilience

PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

Emission Scenario: Time Period: Annual Exceedance Probability:

Select By:

(elII\a" Municipality | HUC 12

Low RCP 4.5 [RSIe] el 2020-2069 EPIEEPIL] ‘ 50% | 20% 4% | 2% | 1%
Change Factor (Percentile)
1.10 1.20 .30 0 1.50
IDF Curve About the Data

Choosing Options

0.90 1.00 1.4

chenectady
Albany

The map will automatically update after any option is changed.
Ithaca
mass  Select By: Changes the selectable areas on the map. If you have a location

selected and change this option the tool will automatically determine the new area

ingfiel
SPridfield that should be selected based on the pin location.

Hartford Emission Scenario: Changes the projection between low emission future
CONNECTICUT (Representative Concentration Pathway 4.5) and high emission future
(Representative Concentration Pathway 8.5).

Danbury
Time Period: Changes the projection time period.
Bridgeport
SYLVANIA ! Annual Exceedance Probability: Changes the probability of exceedance.
Rivere Changing Tabs
New York Sk Clicking on the tabs above will change the content displayed in this box.
User Guide: Displays the current content.
Harrisburg ‘ g IDF Curve: After selecting a location on the map this tab displays the IDF curve

chart as well as a table of the data displayed in the chart.
About the Data: A description of the data source.

Selecting Location

MARYLAND Click on the map within a colored region at your desired location. The selected area
Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
Washington original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.

Cornell University
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e 1OjECting Extreme Precipitation in the Delaware River Basin

DELAWARE e NEW JERSEY [ | 1 i
RIS A\ Interactive Tool Supporting Regional Resilience

UNITED STATES OF AMERICA]

Select By: Emission Scenario: Time Period: Annual Exceedance Probability:

Municipality | HUC 12 Low RCP 4.5 WGISINelR:R 2020-2069 [PIEIEPLEL) ‘50% 20% | 10% | 4% | 2%
Change Factor (Percentile)
1.10 1.20 1.30 1.40 1.50
IDF Curve About the Data

The map will automatically update after any option is changed.

0.90 1.00

Choosing Options

Ithaca
mass Select By: Changes the selectable areas on the map. If you have a location

selected and change this option the tool will automatically determine the new area

Spriggfield that should be selected based on the pin location.

Hartford Emission Scenario: Changes the projection between low emission future
CONNECTICUT (Representative Concentration Pathway 4.5) and high emission future

(Representative Concentration Pathway 8.5).

Danbury
Time Period: Changes the projection time period.

Bridgeport

SYLVANIA Annual Exceedance Probability: Changes the probability of exceedance.

RiverteS Changing Tabs
=ha Clicking on the tabs above will change the content displayed in this box.
User Guide: Displays the current content.

IDF Curve: After selecting a location on the map this tab displays the IDF curve
chart as well as a table of the data displayed in the chart.

About the Data: A description of the data source.
Selecting Location

MARYLAND Click on the map within a colored region at your desired location. The selected area

Baltimore will be highlighted by an orange border and the map will zoom and/or pan to the
selected location. A 'Reset Zoom' button will appear to allow you to return to the
Washington original view.

The tab will automatically change to 'IDF Curve' and will display the IDF curve
chart for the area that you selected.
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Select By:

[SIN}a8 Municipality | HUC 12

Emission Scenario:

Low RCP 4.5 Rgilela{e=: N

https://DRBC-idf.rcc-acis.org

Projecting Extreme Precipitation in the Delaware River Basin

NEW JERSEY 1 1 1 il
RIS A1 [nteractive Tool Supporting Regional Resilience
UNITED STATES OF AMERICA

Annual Exceedance Probability:

2020-2069 QAU RPIEE] ‘50% 20% | 10% | 4% | 2%

Time Period:

User Guide IDF Curve About the Data

Harrisburg
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New Yor The historical and future downscaled atmosphere-ocean general circulation model
(AOGCM) and Earth System model (ESM) output used in this study was obtained
from two sources 1) North American Coordinated Regional Downscaling Experiment
(NA-CORDEX) (Mearns et al., 2017) and 2) Localized Constructed Analog (LOCA)
(Pierce et al., 2014). Simulations from the models’ historical period and two future
Representative Concentration Pathways (RCP4.5 and RCP 8.5) (Collins et al. 2013)
were used. Table 1 highlights the unique features of each of these datasets. For
example, LOCA downscaling provides one of the highest resolution outputs, while
NA-CORDEX, the only dynamically downscaled dataset selected for this study, has a
much coarser spatial resolution. Since the downscaling approach, choice of global
climate model (GCM) and RCP, and spatial and temporal resolution each introduce
their own source of uncertainty, it is important to consider a range of these
features to capture the plausible range of future precipitation extremes. Two other
downscaled data sets were considered, Bias Corrected Constructed Analogue
(BCCAv2) (Maraun et al., 2010) and Multivariate Adaptive Constructed Analogs
(MACA) (Abatzoglou and Brown, 2012) but were excluded from the study based on
the results of Lopez-Cantu et al. (2020).

Table 1. Characteristics of downscaled climate model datasets used in this study

0.90 1.00

Dataset RCPs Approximate gridded spatial D appi
resolution*
LOCA 4585 6 km (3.7 miles) Daily Statistical
NA-CORDEX 85 25 km (15.5 miles) Daily and Sub-daily Dynami
NA-CORDEX 45 25 km (15.5 miles) Daily D
NA-CORDEX 45 50 km (31 miles) Daily D:

*Gridded spatial resolutions across all datasets are approximate and based on conversions from
degrees to kilometers at mid-latitudes.
The LOCA dataset is widely used, as it forms the basis for downscaling in the

Acceccment (LISGCRP 2018 Proiectionc from the

sion (DRBC). The DRBC is a federal-interstate compact agency formed in 1961 tg
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Results Need to be Updatable
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Results Should Evolve to Address Weaknesses and New Needs

Central Park Change Factors
Late (1987-2022) vs. Early (1950-1986)
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