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Session 7: Working with climate change data



• Background

• Data structure of climate scenario

• Extracting climate change data for further analysis

• Examples from previous case studies: Analysis of climate 
change for risk assessment – Numerical analysis vs Spatial 
analysis

Working with climate change data
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• Dynamic downscaling using ECHAM4 GCM A2 and B2
(ECMWF Atmospheric General Circulation Model coupled with 

University of Hamburg Ocean Circulation Model)
• Global resolution: ~2.8°
• Regional resolution: .22º and rescale to 20x20km
• Temporal resolution: Daily
• Timeframe: 1960-2100 
• Coverage 

• Lat. 0-35ºN
• Lon. 90º-112ºE

Working with climate change data
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Domain coverage and GHG scenarios: 

A2

B2

Working with climate change data
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LAT LON D1 D2 D3 D4 D5 D6

18.4 103.6 22.97 23.04 24.38 25.53 25.06 25.57

18.4 103.8 23.33 23.48 24.68 25.85 25.34 25.73

18.2 103.6 23.26 23.43 24.87 25.97 25.41 25.97

18.2 103.8 23.17 23.31 24.58 25.79 25.24 25.60

Example of data: Tmax

D360

Working with climate change data
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Data represents centroid of 
the grids

Data to be distributed to 
users in smaller domain of 
focus:

• Watershed
• Administrative boundary
• Freehand selection

Working with climate change data
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Climate data for distribution

• Daily maximum temperature (º C)

• Daily minimum temperature (º C)

• Daily precipitation (mm)

• Solar radiation (watt/m2)

• Wind speed (m / sec)

• Wind direction (degree from north)

• Relative humidity (in conversion process)

Available in text file format for ease of use

Each file = 1 variable / 1 year

Total data size (A2/B2) approx. 100GB

Working with climate change data
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Year
GCM data

GHG Scenarios

Variables
TX= Maximum temperature
TN= Minimum temperature
PC = Precipitation
SL= Solar radiation
WD=Wind direction   WS=Wind speed

Working with climate change data



• Temporal resolution: Daily

• 360 days in each simulated year

• 30 days in each simulated month

• Spatial resolution: 0.2 degree (in latitude 
/longitude) approximately 20 x 20 km

Data structure of climate scenario
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Data structure of climate scenario
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Selecting data from relevant grids(s) for further analysis

• Selecting data from multiple grids for area analysis

(large area – using GIS tool to select data)

• Selecting data from selected grid(s) for analysis

(small area – hand pick grid(s) to select data based on lat./lon. 
coordinate)

How to conduct climate change risk assessment with limited dataset

Extracting climate change data for further analysis
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Extracting climate change data for further analysis
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Grid data – Savannakhet province
Using GIS tool to select grids



Extracting climate change data for further analysis
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1.Calculate total area of study area
Total area: 21408 square kilometers.
2.Calculate area of each grid

3.Calculate percentage area of each grid

Whole Area

Weighting data from partial grid
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Selecting 1-2 grids to represent small area – Champone district

Extracting climate change data for further analysis
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Selecting data from desired grid using data selection utility

Extracting climate change data for further analysis
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Selecting data from desired grid using data selection utility

Extracting climate change data for further analysis



SEA START RC copyright 2010

• CC Distribution 
http://cc.start.or.th/

Extracting climate change data for further analysis

http://cc.start.or.th/
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• CC Distribution http://cc.start.or.th/

Domain coverage: Lat. 0 - 35ºN / Lon. 90ºE - 112ºE

Extracting climate change data for further analysis

http://cc.start.or.th/
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• CC Distribution http://cc.start.or.th/
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• CC Distribution http://cc.start.or.th/

Extracting climate change data for further analysis

http://cc.start.or.th/


Analysis of climate change for risk assessment
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Using climate change data to analyze change in 
future trend
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CHANGE IN ANNUAL PRECIPITATION
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Annual precipitation  : comparison ECHAM4 A2 vs B2

Udonthani-Thailand

A2
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CHANGE IN ANNUAL PRECIPITATION – EXTREME YEAR VS MEDIAN YEAR

SEA START RC copyright 2010



SEA START RC copyright 2010

Analysis of climate change for risk assessment

CHANGE IN FREQUENCY OF HEAVY RAINFALL YEAR OVER THE DECADE

6 8
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Time Number of years which 
annual rainfall higher than 
average annual rainfall in 

Baseline period

Baseline 6

2020s 8

2030s 6

2040s 8

Analysis of climate change for risk assessment
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0

100

200

300

400

500

1 3 5 7 9 11

m
m

Precipitation

Baseline
Median

Shift of rainy season

Analysis of climate change for risk assessment

SEA START RC copyright 2010

SHIFT AND CHANGE IN RAINFALL DISTRIBUTION PATTERN/RAINY SEASON
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CHANGE IN TREND OF TEMPERATURE: 
3-MONTH AVERAGE MAXIMUM TEMPERATURE
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Maximum temperature (3 months average) : comparison  ECHAM4 A2 vs B2 
Udonthani-Thailand
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Minimum temperature (3 months average) : comparison  ECHAM4 A2 vs B2 
Udonthani-Thailand
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CHANGE IN TEMPERATURE – NIGHT-TIME & DAYTIME
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CHANGE IN LENGTH OF SUMMER /WINTER - SAVANNAKHET
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Climate change risk map from previous case study
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Examples from previous case studies: Climate change risk 
assessment – Numerical analysis vs Spatial analysis
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Examples from previous case studies: Climate change risk 
assessment – Numerical analysis vs Spatial analysis

SEA START RC copyright 2010



SEA START RC copyright 2010

Spatial Analysis
Annual 
Precipitation

Analysis of climate change for risk assessment
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Analysis of climate change for risk assessment
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Spatial Analysis
Change in Average 
Annual 
Precipitation

Analysis of climate change for risk assessment
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Spatial Analysis
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Climate Change in Chi-Mun 

Analysis of climate change for risk assessment

Maximum temperature



Climate Change in Chi-Mun 

Analysis of climate change for risk assessment

Minimum temperature



Climate Change in Chi-Mun 

Analysis of climate change for risk assessment

Change in number of hot days



Climate Change in Chi-Mun 

Examples from previous case studies: Climate change risk assessment –
Numerical analysis vs Spatial analysis

Change in number of cool days



Climate Change in Chi-Mun 

Analysis of climate change for risk assessment

Change in annual rainfall



Thank you
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