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Intensity-Duration-Frequency (IDF) Curves
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Image Source: https://www.researchgate.net/publication/228834807 Synthesis_of Storm_Drainage Design Slide - 2



Why Updating IDF Curves?

* Climate change: Precipitation
events

* Operation rules of regulating
hydraulic infrastructure

* Flood mitigation strategies

* Climate change adaptation

Image Source: https://www.bbc.co.uk/newsround/53595703 Slid 3
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* To derive historical IDF curves for sub-daily precipitation.
* To bias correct global climate models (GCMs): High quantiles.
* To derive future precipitation time series at sub-daily timescale.

* To derive future IDF curves.
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Study Area

Pensacola and Perdido Bays Watersheds
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Data Collection and Processing

Locations of NOA A Weather Stations

* Hourly data collected from NOAA NCEI
(2007-2022).

9 weather stations.

* Different durations from hourly to 3 days
(1, 2, 3,6, 12, 18, 24, 48 and 72 hours).

* Annual maximum precipitation. S

Legend
® NOAA Weather Stations
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* Generalized Extreme Value O )
(GEV) distribution with a as | T webal
Maximum Likelihood (MLE)
parameter estimation
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Gumbel
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Type II

* IDF curves derived based on .
the quantiles of different
durations and return periods

Probability density function
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Methodological Flow Chart

Historical Climate

Models Weather Station Data

Historical Climate Gridded Observations
Models

Biased corrected Biased corrected
Historical Models Future Models

Local Projections
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Global Climate Model (GCM)

e Community Earth System Model 2 (CESM?2)
developed by NCAR is selected.

* GCM selected containing daily precipitation. NCAR ‘ Community Earth

System Model

e Climate scenario SSP585 of the Coupled

Model Intercomparison Project Phase 6
(CMIP6) is considered.
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e Standard

Empirical

Quantile

Mapping (EQM) and EQM with a

linear correction
quantiles (EQM-LIN)

for

upper

* Bias corrected model outputs for

future projection

-----

Transfer
functions

Quantiles

Transfer
functions

Precipitation
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* Bias corrected daily precipitation
were disaggregated into hourly
data by continuous deterministic
approach using NetSTORM.

* Dataset for different durations
developed from hourly dataset.
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IDF Curves for Historical Precipitation (2007-2022)

IDF Curves - Pensacola Regional Airport, FL, US
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IDF Curves - Brewton 3 NNE, AL, US IDF Curves — Crestview FAA AP, FL, US
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IDF Curves — Andalusia Opp Airport, AL, US IDF Curves — Evergreen Middleton Field, AL, US
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Intensity (mm/hour)

Intensity (mm/hour)

IDF Curves — Choctaw Naval Outlying Field Milton, FL, US
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IDF Curves — Whiting Field NAS South, FL, US
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IDF Curves — Pensacola Forrest Sherman NAS, FL, US
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IDF Curves — Whiting Field NAS, FL, US
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Bias Correction Performance of EQM and EQM-LIN on
Annual Scale

QQ Plot - Pensacola Regional Airport - EQM QQ Plot - Pensacola Regional Airport - EQM-LIN
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Bias Correction Performance by Month: EQM
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Bias Correction Performance by Month: EQM-LIN

Q0 Piot - February 00 Plat - March Q0 Plet - April

3

£

Dbddrend AE ()

100 150 f 120 153
Meclel Culiput |rr) Meckel QPR )
Q0 Mot - June 00 Mot - July

§
5
g

g
:
g

CifRBreid daTE | Ml

Dbseresd dela [1nmk

Dhseresd da7a | Mk
Obperved dala (mmb

100 150
Mrcdrl datpast [mant
00 Mot - October

1o 150

Model utput [mmi S||de o 17




IDF Curves for Near Future (2023 - 2038)

IDF Curves — Pensacola Regional Airport, FL, US (2023-2038)
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IDF Curves for Mid Future (2039-2054)

IDF Curves — Pensacola Regional Airport, FL, US (2039-2054)
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IDF Curves for Distant Future (2055-2070)

IDF Curves — Pensacola Regional Airport, FL, US (2055-2070)
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Heatmap of Precipitation Intensities - Near Future
(2023-2038)

Heatmap of Precipitaion Intensities for Different Return Periods - Near Future
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Heatmap of Precipitation Intensities - Mid Future
(2039-2054)

Heatmap of Precipitaion Intensities for Different Return Periods - Mid Future
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Heatmap of Precipitation Intensities - Distant Future
(2055-2070)

Heatmap of Precipitaion Intensities for Different Return Periods - Distant Future
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EQM-LIN outperformed EQM for bias-correcting the outliers.
Increasing intensities in the future.

Rate of change in far future is the highest followed by mid and
near future.

Increasing rate of intensities in higher duration precipitations.

Rate of change has is increasing with the higher return periods.
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* Application of other climate scenarios, temporal disaggregation
methods and probability distributions (i.e. General Pareto).

* Peak-Over-Threshold (POT) method and Generalized Maximum
Likelihood Estimation (GMLE) for distribution fitting.

* Application of different GCM and RCMs and comparison between
their performances.
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THANK YOU

QUESTIONS?
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mailto:eahmadisharaf@eng.famu.fsu.edu

	Slide 1: Updating Intensity-Duration-Frequency (IDF) Curves for Sub-Daily  Precipitation Events under CMIP6 Climate Change Scenarios: The Case of  Pensacola and Perdido Bays Watersheds 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: THANK YOU  QUESTIONS?  skaiser@eng.famu.fsu.edu eahmadisharaf@eng.famu.fsu.edu

