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Hydrometeorological Design Study Center (HDSC)

Q HDSC: part of the NOAA/National Weather Service's Office of Water Prediction :
http://www.nws.noaa.gov/ohd/hdsc/.

O Main HDSC responsibility: preparing national standards and updating
Precipitation Frequency (PF) estimates for various parts of the USA and affiliated
territories.
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Where is NOAA Atlas 14 used?

[ To estimate severity of real

or forecasted storm events

O Infrastructure design

= Control of water: flood mitigation, land development and construction, storm
water drainage (roads, parking lots, airports, land, roofs), culverts, bridges,...

= Utilization of water for beneficial purposes: water supply, irrigation, navigation,
hydrolectric-power development, ...

=  Water-quality management, etc.

Non-stationary Preliminary :




Where to get NOAA Atlas 14 estimates?

FOR A SELECTED LOCATION:

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: NY

DATA DESCRIPTION

Data type: | precipitation depth v Units: english v Time series type: | partial duration v

SELECT LOCATION
1. Manually:

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

a) Enter location (decimal degrees, use ™" for S and W): latitude: longitude: submit | NOAA Atlas 14, Volume 10, Version 2
b) Select station (click here for a list of stations used in frequency analysis for NY): | select station v : X
- Use map: PF tabular PF graphical Supplementary informati = Print Page
Mag::
Ve s a) Select location iitati ; ith 90"
< imove crtaating o double cEck) PDS$-based precipitation frequency estimates with =
b) Click on station icon Duration Average recurrence int
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! = 60-mi 0.796 0.954 1.21 1.43 1.73 1.95 218 247 284 343
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Current NOAA Atlas 14 process

Approach: Region-of-influence regional frequency analysis approach based on GEV

distribution with parameters calculated based on L-moment statistics from annual maximum
series (AMS).
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O | Calculation of regional L-moments and distribution fitting (based on AMS stationarity
assumption)
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Daily precipitation (in)
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O | Regionalization

QO [Derivation of DDF curves and confidence limits

Q |Interpolation to 30 arc-sec grid
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Current trend testing on NOAA Atlas 14
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REGIONAL ANALYSIS: AT-STATION ANALYSIS: -
Testing H,: no serial correlation at 1. Applying parametric and non-parametric

5% level in normalized AMS regressed statistical tests for trends in AMS mean and
against time variance

2.Investigating spatial patterns in tests’ results
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If statistical tests indicate positive trends in AMS (PDS) in less than 10-20% of randomly scattered stations, should
we still try to account for non-stationary climate effects at stations where tests indicate trends?
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Accounting for non-stationary climate in NA14 requires:

J Change in distribution parameterization

= Replacing L-moment approach with Maximum likelihood approach

(d Change in time series used in frequency analysis

Replacing AMS with PDS (AMS-based analysis not sensitive to changes in frequency of
heavy precipitation events
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Pilot project on accounting for non-stationary climate
in NOAA Atlas 14

 In 2015, Federal Highway Administration (FHWA) tasked HDSC to conduct a
pilot project on effects of non-stationary climate on NOAA Atlas 14
precipitation frequency estimates.

L A pilot project looked at the effects of change in methodology on estimates.
[ Preliminary findings are inconclusive (see next pages)

 As a result of this project, HDSC and FHWA expanded the project into the
collaborative effort between the federal government and academia.
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Pilot project’s preliminary findings

[ Change in methodology vs.
inclusion/exclusion of non-
stationarity

model

21-5435 DLY

[ Selection of non-stationary

100-yr non stationary

estimates

/

a) Difference due to methodology change

LMOM (in) MLE (in) % change

estimate

15.0 20.0 33%

b) Difference due to inclusion of non-
stationarity

MLE (in) MLE(t) (in) %change

20.0 20.7 4%

100-yr stationary

v

c) Difference in 24-hr 100-yr estimate

2000

2000

LMOM (in) MLE(t) (in) % change

Need to ensure we are not
doing more harm than good!

15.0 20.7 38%
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Pilot project’s preliminary findings
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Selection of the start of record period, the end of extrapolation time period, and
the forecast of the future trend may significantly affect estimates

1 What period of record to use in the analysis?
d How much extrapolation (to account for a design lifetime) is reasonable?

1 Should we assume that the trend from the past will continue into the future or infer the
future trend from climate projections?
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Collaborative effort with academia on enhancing NA14
methods/products to account for non-stationary climate

(1 TASK 1: Development of non-stationary methods
(s In 2016, HDSC partnered with the Penn State University
- (Dr. Benjamin Shaby, Gregory Bopp)

LAT

1 TASK 2: Using information from projected climate outlooks

HDSC is partnering with the University of lllinois, Urbana-Champaign/
j[ lllinois State Water Survey (Dr. Momcilo Markus, Dr. James Angel)
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THANK YOU!

Contact Info: HDSC.Questions@noaa.gov
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