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OUTLINE

Project Objective and Key Challenges

Estimation of Extreme Rainfalls - IDF
Relations: Issues?

Summary of Research Progress:

N/

“ Decision-Support Tools: SMexRain

\/

“ New Rainfall Modeling Methods:
s Multi-Site Rainfall Modeling
% MCME

Further Works
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PROJECT OBJECTIVE AND KEY CHALLENGES

OBJECTIVE:

Evaluate climate change impacts on
Intensity-Duration-Frequency (IDF) curves
and develop new regional IDF curves for
selected cities in Canada.

KEY CHALLENGES:
 Climate Change Impacts:
» Downscaling Approaches
» Non-stationarity Process
e Single-Site and Regional Rainfall Modeling:
» Multi-site Modeling Methods
» Regionalization Methods (Ungaged Sites)
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Observed Rainfall Data — Complete Time Series
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IDF RELATIONS

ISSUES:
» To analyze a large amount of data for

different time scales and for different
EXtreme = stations.
Ralpfall % » To select a suitable probability
Series i distribution for a given site or region.
*5; ‘ » To develop IDF relations for the
% 2 current climate.
Rainfall I= » To assess the climate change impacts
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Extreme rainfall estimation

Design Rainfall = to estimate maximum amount of rainfall at a given
site for a specific duration and return period = Intensity-Duration-
Frequency (IDF) curves

Short Duration Rainfall Intensity-Duration-Frequency Data 2012/02/09
Données sur l'intensité, la durée et la fréquence des chutes de pluie de courte durée
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Time scale problem: no consideration of rainfall

Space scale problem: results limited to data available at

\

Traditional IDF estimation methods

properties at different time scales;

a local site;
limate change problem: no consideration.
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SUMMARY OF RESEARCH PROGRESS:

Climate Change Impacts on Extreme Rainfalls -
SDEXRain

At-site Rainfall Estimation Regional Rainfall Estimation Regional Rainfall
for a Gaged Site for an Ungaged Site Estimation

¢ ¢ for Multi-sites

i ) Regionalization method
[ (Spatial) SD model: SDRain } to identify homogenous daily

l rainfall regions: OFA

‘ Multi-site SD method
Stochastic estimation method for daily precipitations
(Temporal) SD
model: Scaling-GEV

for estimating missing data

(Spatial) SD SDRain l

for an ungaged site

CO“StVIUCtiO“ of Climate change Climate change impacts on
IDF relations in i i ipitati
th text of |mpa¢5ts on Construction of Climate change daily pr.eC|p|tat|ons OVer
e context o daily _ . . . many sites concurrently
climate change o missing daily impacts on daily
preC|p|ta(;c|c3n & precipitation at an precipitation at
SR R ungaged site an ungaged site
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Spatial-Temporal SD of Sub-Daily Rainfall

Extremes at a Local Site - SMExRain

A combination of

A spatial downscaling method: the
statistical downscaling model such
as SDSM (Wilby et al., 2002) or
SDRain (Yeo and Nguyen, 2011)

« Atemporal downscaling method: the
scaling GEV model (Nguyen et al.
2002).

GCM Climate Predictors :
Impacts of Climate
’ - Change on Rainfall

: L _ Extremes and Urban
Local Daily Precipitation Series Drainage Systems

By
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Daily Extreme Precipitations

¥

~ Sub-Daily Extreme Precipitations
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DOWNSCALING METHODS

>
Stochastic
Weather Impact
GCM Generators Models
(Hydrologic
_ Models)
Weather Typing or
Classificaton [ ™
Regression
Models >
low resolution high resoluti(m
~ 300 km 1 km
month, season, year day, hour, minute
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FURTHER WORKS

Modeling of Rainfall Processes in
Consideration of Nonstationarity (Journal of
Hydrology, 2016a and 2016b for GEV)

Stochastic Modeling of Extreme Rainfall
Processes in the Context of Climate Change

Regional Rainfall Maps for Selected Cities
Guidelines for Developing IDF Relations
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