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Steps in Climate Change Analysis

• Collect historical measured data

• Collect GCM climate change data (find, extract from NetCDF or

other formats, reformat for SWAT, etc…) 

• Downscale/bias correct climate change data

• Interpolating to finer resolution 

• Run hydrologic model with future data

• Drought, Flood, economical , … analysis



www.2w2e.com

http://www.2w2e.com/
















Climate Change Toolkit (CCT)

• Analysis of extreme events

• Collect historic measured data

• Colelct GCM climate change data (find, extract from Netcdf format, reformat for SWAT, etc…) 

• Downscale/bias correct climate change data

• Interpolating to finer resolution 

• Run hydrologic model with future data



Data Archive

GCM Scenarios Institute

GFDL-ESM2M RCPs 2.6,4.5,6,8.5 NOAA/Geophysical Fluid Dynamics Laboratory 

(USA)

HadGEM2-ES RCPs 2.6,4.5,6,8.5 Met Office Hadley Centre (United Kingdom)

IPSL-CM5A-LR RCPs 2.6,4.5,6,8.5 Institute Pierre-Simon Laplace (France) 

MIROC RCPs 2.6,4.5,6,8.5 AORI, NIES and JAMSTEC (Japan)

NoerESM1-M RCPs 2.6,4.5,6,8.5 Norwegian Climate Center (Norway)

• Consists of 5 global GCMs and 4 emission scenarios (CMIP5) from ISI-MIP 
(1950-2100) at 0.5 degree resolution

• Historic CRU data (1970-2012) at 0.5 degree resolution
• SWAT-formatted precipitation, max and min temperaturec



Module A: Data Extraction

• Spatial extraction     Lat: -89.75 to 89.75           Long: -179.75 to +179.75 



Module B: Global Climate Data Management 
(Averages and Anomalies)

• Calculate monthly and annually averages and anomalies at each grid 
point



Module C: Bias Correction Statistical Downscaling

• For precipitation: multiplicative correction
• For temperature: additive correction



Bias correction
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Module D: Spatial Interpolation of Climate Data 

• Inverse Distance Weight Method (IDW)



Module D: Spatial Interpolation of Climate Data 



Module E: Critical Consecutive Days Analyzer 



Module E: Critical Consecutive Days Analyzer 

Region Wet Period Dry Period

Tropical

R
egions

What is the frequency of:

Period Length > 2 days

precipitation > 50 mm/day

What is the frequency of:

Period Length > 60 days

precipitation < 2 mm/day .and. max 

temperature > 30o C 

Sem
i-A

rid

R
egions

What is the frequency of:

Period Length > 1 day

precipitation > 20 mm/day

What is the frequency of:

Period Length > 120 days

precipitation < 2 mm/day  .and. max 

temperature > 35o C



California example: Flood analysis
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California Results- Flood analysis

Flood condition: 7 days rainfall, more than 200 mm, min 10 mm/d

Historic (1975-2005) Future (2020-2050) 



California Results- Dry periods

Historic (1975-2005) Future (2020-2050) 

Period Length > 60 days
precipitation < 2 mm/day  .and. max temperature > 30o C

Frequency of dry periods increased from 0-2  to 30–40 times



California Results- Wet periods

Historic (1975-2005) Future (2020-2050) 

Period Length > 2 days, Precipitation > 50 mm day-1

Frequency of wet periods: 0-2  to 31 – 40 times



Iran Floods



Iran Floods



Frequency of 150 consecutive days where rainfall < 2 mm 
and for the 1977-2012 period and 2006-2050
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