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Democracy Dies in Darkness
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Estimating the probabilities of poker hands
Without knowing the values and suits of all the cards!
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Partial Duration Series

Boston Logan Internation Airport (#190770) — 1936-2008 (72 complete years)

7.06" 3.84" 3.11" 2.81" 2.64" 2.52" 2.42"
6.11" 3.77" 3.00" 2.80" 2.64" 2.52" 2.40"
5.69" 3.58" 2.98" 2.77" 2.63" 2.50" 2.40"
5.63" 3.51" 2.95" 2.77" 2.60" 2.50" 2.40"
4.88" 3.49" 2.94" 2.76" 2.59" 2.49" 2.39"
4.71" 3.36" 2.91" 2.76" 2.59" 2.49" 2.38"
4.47" 3.34" 2.90" 2.71" 2.58" 2.47"
4.29" 3.32" 2.89" 2.67" 2.55" 2.46"
4.21" 3.31" 2.89" 2.66" 2.54" 2.46"
4.12" 3.16" 2.87" 2.64" 2.54" 2.46"
4.00" 3.15" 2.82" 2.64" 2.53" 2.42"

Atlas 14: The estimates are based on the analysis of annual maximum series and
Cornell University  then converted to partial duration series results.




The GEV Distribution

(a) Location shift in
seasonal minima

(b) Scale shift in
seasonal minima

(c) Shape shift in /
seasonal minima
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Average higher
order moments
of surrounding
stations.

fjf Cornell University

Regional L-moments Fitting




Resampled Confidence Intervals

Sample (obs)
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Fit GEV (obs)
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Method 2

A Happy Dog!

¢ 2-year Return Period

* 100-year Return Period
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Q1: Are the Longest Record Lengths the Holy Grail?
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Trended pds vs. assumed stationary pds




Trend
5-yr AR

0% decade!

0.02% decade!

0.04% decade!

0.07% decade!
10-yr ARI

Stationary 150-yr PDS
90% CI

Cl Interval Exceedences (%)

25-yr ARI

| | |
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Partial Duration Series Length (yrs)
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Q1: Are the Longest Record Lengths the Holy Grail?

Al: Not when they have a trend

Sweet spot /0-120 years




Q2: How often should extreme rainfall atlases be updated?

s NOAA Atlas 14
(circa 2000) out of date?



Study Domain

Hourly

Daily



Simulation of Atlas 14 Methods

Differences

* Period of record
 AMS-PDS

* PA-NY regionalization
* PA-NY GEV

e Station vs grid

% Difference
M <080
N 080090
090085
0.950.975
0975-1.025
1.025-1.05
W 1.05-1.10
e 1.10-1.20
- 120

2-year ARI 100-year ARI



Atlas 14 Update vs Original

1950-2019 vs 1950-2000
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Why the Changes and Differences?

100-year

1-hour

Precipitation (In)

24-hour

1990 1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
Partial Duration Series Ending Year

https://precipchange.nrcc.cornell.edu



Influence of Ending Year
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Significant?

2019 PDS at each station (70 years)
Fit GEV

Resample selecting 61, 51 and 41
values (2010, 2000,1990)

Fit GEV, compute RI, calculate
proportion (2019/base)

Compare observed to resampled

:% Cornell University




Q3: How will Desigh Storms Change in the Future?

1950-2020 PDS 1950-2020 PDS?




Projections

Coordinated Regional Climate

Localized Constructed Analogs (LOCA) Downscaling Experiment (CORDEX)

e Statistically Downscaled

« 1/16t ° Spatial Resolution (7 km)
31 CMIP5 models

* Daily resolution

e RCP8.5and4.5

* NCA method of choice

* Dynamically Downscaled

e (0.22° Spatial Resolution (25 km)
16 CMIP5 model-RCM combos
* Daily and sub-daily resolution

e RCP 8.5 and 4.5 (3 combos)

Excluded MACA and BCSD (two other common statistical downscaling techniques)

A (== L) Cornell University
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Methods (per model and grid point)

Extract 50-yr PDS:
. 1950-1999 (model hist)

. 2020-2069
*2050-2099 Ny Lt GEy to PDS to obtain ARIs:
. single grid
. regional (20 grids)
Compute Change Factor CFug:
ARI Future
ARI Historical
. Resample (1000 x):
For each LOCA grid (31 x 1000) CFag, values select PDS from original future
For each CORDEX grid (16 x 1000) CFpg, values fit GEV

l = * fit new GEV and obtain ARI

° compute
ARI Future (resampled)

ARI Historical

Interpolate to common 0.1° grid
Compute median and percentiles

| Cornell University




Ensemble Median Change Factor (RCP8.5 2050-2099
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Ensemble Change Factor 17th-83 percentile range
2-year ARI
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Ensemble Change Factor 17-83" percentile range
100-year ARI Sy
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e i Median Ensemble Change Factors RCP 4.5 vs RCP 8.5
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Median Ensemble 100-yr Change Factors RCP 8.5 2050-2099
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Final Product: https://midatlantic-idf.rcc-acis.org

Projected Intensity-Duration-Frequency (IDF) Curve Data y

* MARISA Tool for the Chesapeake Bay Watershed and Virginia

a NOAA Mid-Atlantic RISA team

—

Chesapeake Bay Program

Technical Resources Using the Data Using the Tool Sl R, PartreA

Currently Selected

Selection Panel
| No station selected.

Return Period J MASS.
A 50-year v
— , P R.I.
Emissions Scenario Cpmerofy Favorited Stations
High RCP 8.5 v qi.—ﬁew Y SUNBURY
Time Period
OHIO Atlas 14 Change Factors for
L M Snyder County:
Area of Interest —  10th Percentile: 1.00
Both . 25th Percentile: 1.11
Mean: 1.23
75th Percentile: 1.31
E 90th Percentile: 1.46
i See "Using the Data" above for correct and
incorrect application of these change factors.
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Carnegie Mellon University 1S Project was carried out by researchers at Carnegie Mellon University (CMU), the Northeast Regional Climate Center (NRCC) at Cornell VTRC
)i 2 S University and the RAND Corporation (RAND). The project team members from RAND and NRCC are also a part of the Mid-Atlantic d’- Northeast Regional u o TaaerRoR
Regional Integrated Sciences and Assessments (MARISA) Program. !r‘” Qlimate Center Research Council

The project was funded by the Chesapeake Bay Trust and in partnership with the U.S. Environmental Protection Agency under the ’
Chesapeake Bay Program’s Goal Implementation Team. NRCC and CMU also received funding from the Virginia Transportation Research CCRFiRI o
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Final Product: https://midatlantic-idf.rcc-acis.org

Toggle Confidence Intervals

CHART TABLE COMPARISON FREEVILLE 1 NE X

IDF Curve: 50-Year Return Period Under RCP 8.5 From 2050-2100

Click and drag on chart to zoom

o
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|

Depth (inches)

2 / - Projected IDF Curve

Projected 75% Confidence Interval
Projected 90% Confidence Interval
-#- Atlas 14 IDF Curve

[ |
Smin 3hr 6hr 12hr 24hr

Duration Pl ACIS

Northeast Regional
Climate Center
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Final Product: https://midatlantic-idf.rcc-acis.org

CHART TABLE COMPARISON FREEVILLE 1 NE

County Change

1.03 1.1275 1.21 1.28 1.39
Factors:
Projected 2050-2100 Depth (inches)
Atlas 14 Depth (inches)

Duration 10th 25th Mean 75th 90th
12 hr 4.50 4.93 5.29 5.59 6.07 4.37
24 hr 5.44 5:95 6.39 6.76 7.34 5.28
2 day 6.17 6.75 725 7.67 8.33 5.99

Cornell University









