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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 

• Single-Site and Regional Rainfall Modeling: 
 Multi-site Modeling Methods 
 Regionalization Methods (Ungaged Sites) 

PROJECT OBJECTIVE AND KEY CHALLENGES 
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Xo 

Design 
Storm 

Observed Rainfall Data – Complete Time Series 

Probability of extreme rainfall 
occurrence & amount ??? 

ISSUES: 
 To analyze a large amount of data for 

different time scales and for different 
stations. 

 To select a suitable probability 
distribution for a given site or region. 

 To develop IDF relations for the 
current climate. 

 To assess the climate change impacts 
on IDF relations. 
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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 

 
 

 

Traditional IDF estimation methods 
Time scale problem: no consideration of rainfall 

properties at different time scales; 
Space scale problem: results limited to data available at 

a local site; 
Climate change problem: no consideration. 
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SUMMARY OF RESEARCH PROGRESS: 
Climate Change Impacts on Extreme Rainfalls - 

SDExRain 

(Temporal) SD 
model: Scaling-GEV 

Construction of 
IDF relations in 
the context of 
climate change 

At-site Rainfall Estimation 
for a Gaged Site 

(Spatial) SD model: SDRain 

Climate change 
impacts on 

daily 
precipitation at 

a gaged site 

Climate change 
impacts on daily 
precipitation at 
an ungaged site 

(Spatial) SD SDRain 
for an ungaged site 

Stochastic estimation method 
for estimating missing data 

Construction of 
missing daily 

precipitation at an 
ungaged site 

Regional Rainfall Estimation 
for an Ungaged Site 

Regionalization method 
to identify homogenous daily 

rainfall regions: OFA 
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Regional Rainfall 
Estimation 

for Multi-sites 

Multi-site SD method 
for daily precipitations 

Climate change impacts on 
daily precipitations over 
many sites concurrently 
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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) 

• A temporal downscaling method: the 
scaling GEV model (Nguyen et al. 
2002). 

GCM Climate Predictors 

Daily Extreme Precipitations 

Sub-Daily Extreme Precipitations 

Local Daily Precipitation Series 
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DOWNSCALING METHODS 
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(Statistical 
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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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