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Outline of PresentationOutline of Presentation

•• GHGs, Global Warming, & The Science of GHGs, Global Warming, & The Science of 
Climate ChangeClimate Change

•• Global Impacts of Climate ChangeGlobal Impacts of Climate Change
•• Economic Impacts of Climate ChangeEconomic Impacts of Climate Change
•• CountryCountry--Level Climate ImpactsLevel Climate Impacts
•• Climate Impacts on TransportationClimate Impacts on Transportation
•• Some Adaptation ActionsSome Adaptation Actions





Projected GHG Emissions & 
Temperature Rise/Polar Glacial Melt
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Before
Pre-industrial CO2
was 280ppm

Now (2005)
379 ppm

By 2100
•Concentrations  of 
CO2 expected to 
exceed 700 ppm
•Global average 
temperatures 
projected to 
increase between 
1.4 – 5.8 ºC

Year 2100

Highest level in past 
160,000 years
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Fossil Fuel & Green House EffectFossil Fuel & Green House Effect

Highest concentration in last 400,000 yearsHighest concentration in last 400,000 years
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CO2 concentrations are now unprecedented in at 
least the past 400,000 years

The world will become MUCH, MUCH warmer than The world will become MUCH, MUCH warmer than 
during the past millenniumduring the past millennium



Global Climate Impacts Global Climate Impacts 









Climate 
Impacts -
Water



Economic Impacts Economic Impacts 
of Climate Change of Climate Change 
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CountryCountry--Level Climate Impacts Level Climate Impacts 



Mongolia: Observed Changes (1940 Mongolia: Observed Changes (1940 –– 2007)2007)

•• Annual mean air temperature increase 2.1 CAnnual mean air temperature increase 2.1 C
•• Average annual precip. decreased: 7% Average annual precip. decreased: 7% 
•• Increased incidence and severity of droughtsIncreased incidence and severity of droughts

Projected Changes:Projected Changes:
•• Increase by 5C & 4% decrease precip.Increase by 5C & 4% decrease precip.
•• Increase in climateIncrease in climate--induced permafrost and induced permafrost and 

glacial melt; extreme weatherglacial melt; extreme weather



Mongolia: Climate ImpactsMongolia: Climate Impacts

•• Increase in desertification & expansion of Increase in desertification & expansion of 
Gobi desertGobi desert

•• Decrease in grassland productivityDecrease in grassland productivity
•• Decrease in pasture biomass resulting in Decrease in pasture biomass resulting in 

livestock vulnerabilitylivestock vulnerability
•• Decline in the availability of water from Decline in the availability of water from 

increased surface evaporation ratesincreased surface evaporation rates



Kazakhstan: Observed Changes (1936 Kazakhstan: Observed Changes (1936 –– 2005)2005)

Projected to 2085:Projected to 2085:

•• Average annual air temperature increased by 0.31 Average annual air temperature increased by 0.31 
°°C for every 10 yearsC for every 10 years

•• Significant increase of the number of extremely Significant increase of the number of extremely 
warm days/ extremely warm nightswarm days/ extremely warm nights

•• UnUn--defined trend in annual & seasonal precipitationdefined trend in annual & seasonal precipitation
•• Degradation of glaciersDegradation of glaciers



Kazakhstan: Climate ImpactsKazakhstan: Climate Impacts

•• Increase in water scarcityIncrease in water scarcity

•• Increase in rainfall and Increase in rainfall and 
glacial mudflowsglacial mudflows

•• Spring wheat productivity decrease in all scenariosSpring wheat productivity decrease in all scenarios

•• Pasture productivity likely to increase in spring & Pasture productivity likely to increase in spring & 
decrease during rest of yeardecrease during rest of year



Azerbaijan: Projected Impacts Azerbaijan: Projected Impacts 
by mid Centuryby mid Century

•• Increase in average temperatureIncrease in average temperature

•• Increase in sea level by 150 cm: flooding Increase in sea level by 150 cm: flooding 
of 88,000 hectares of coastal areasof 88,000 hectares of coastal areas

•• Increase in frequency of droughts; Increase in frequency of droughts; 
extension of semiextension of semi--deserts and dry steppesdeserts and dry steppes



Azerbaijan: Climate Impacts by mid Century



Climate Impacts Climate Impacts 
on Transportationon Transportation
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Climate Impacts - Transportation



Climate Impacts Climate Impacts -- TransportationTransportation

•• Transportation corridors impeded by recurrent extreme events Transportation corridors impeded by recurrent extreme events 
(100 year event now 10 year event)(100 year event now 10 year event)

•• Storm sewers and sanitary systems unable to deal with more Storm sewers and sanitary systems unable to deal with more 
frequent, highfrequent, high--intensity rainfall and stormsintensity rainfall and storms

•• Increased precip, temp change, and flash flood causing Increased precip, temp change, and flash flood causing 
increased road maintenance costs: pavement softening; dincreased road maintenance costs: pavement softening; debris ebris 
flowflow



Some Adaptation ActionsSome Adaptation Actions





Step A

Step B

Hazard assessmentHazard assessment

Vulnerability assessmentVulnerability assessment

Step C Risk assessmentRisk assessment

Step D Identification of risk management 
and adaptation options

Identification of risk management 
and adaptation options

RecommendationsRecommendations

Q1: Potential Climate Hazards: Is the project 
vulnerable to any climate hazards?

Q1: Potential Climate Hazards: Is the project 
vulnerable to any climate hazards?

Risk Management and AdaptationRisk Management and Adaptation Project ScreeningProject Screening

Q2: Vulnerabilities: Are the intervention’s 
objectives vulnerable to variations in climate?

Q2: Vulnerabilities: Are the intervention’s 
objectives vulnerable to variations in climate?

Step E

Step A1: Determine the basin in which the project is located;
Step A2: Identify the hazard level for this basin.

Step B1: Determine the development field;
Step B2: Identify the different impacts of the respective hazards on the project;
Step B3: Assign the appropriate levels to the three components of vulnerability;
Step B4: Determine the level impact on the society and the strategic importance;
Step B5: Determine the appropriate vulnerability level.

Step C1: on the basis of the hazard and vulnerability levels, determine the appropriate risk level;
Step C2: Determine the appropriate action and validate this recommendation..

Step D1: Identify potential options;
Step D2: Rate the different options;
Step D3: Summarize all options.

Q3: Existing Risk Management: Does the 
intervention already take climate hazards into 

consideration?

and,

Q6: Risk management options: What risk 
management options are to be implemented? 

What options could be implemented in 
addition?

Q3: Existing Risk Management: Does the 
intervention already take climate hazards into 

consideration?

and,

Q6: Risk management options: What risk 
management options are to be implemented? 

What options could be implemented in 
addition?



Image: www.cccsn.ca/.../Downscaling_html_m5385e5b8.jpg 

Climate Impact 
Assessment: Focus 
on Climate
• SRES scenarios*
• GCM selection
• Downscaling

Vulnerability 
Assessment: Focus on 
the Project
• Site characteristics
• Vulnerabilities
• Coping capacities 
• Drivers of change
• Governance 
•Exposure to natural 
hazards

Impact and Vulnerability Assessments: ModelingImpact and Vulnerability Assessments: Modeling



Adaptation Actions: TransportationAdaptation Actions: Transportation

•• Bioengineering: reBioengineering: re--forest/reforest/re--vegetate unstable vegetate unstable 
slopes; stoneslopes; stone--filled nettingsfilled nettings

•• Hazard mapping of road networksHazard mapping of road networks

•• Improved longitudinal/transverse drainage capacity Improved longitudinal/transverse drainage capacity 
(more intense and frequent flood load)(more intense and frequent flood load)

•• Greater road surfacing resiliency against anticipated Greater road surfacing resiliency against anticipated 
temperature and precipipitation extremestemperature and precipipitation extremes





Thanks!Thanks!

Peter J. HayesPeter J. Hayes

Senior Climate Change SpecialistSenior Climate Change Specialist
CWRD, Asian Development BankCWRD, Asian Development Bank

phayes@adb.orgphayes@adb.org
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