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Action plan and policy recommendations framework 
to address climate change effects on energy, ICT and transport sectors
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Historical and future precipitation and temperature patterns



Kazakhstan

Changes in annual precipitation (%) in 2040-2059 under 
RCP 4.5 
Source: (Third Biennial Report, 2017)

Projected mean temperature anomaly for 2040-2059 ; Reference period: 1995-2014, SSP2-
4.5, Multi-model ensemble
Source: climateknowledgeportal.worldbank.org

Changes in monthly air temperature (°С) in 2040-2059 
under RCP 4.5 
Source: (Third Biennial Report, 2017)

Historical climate trends
1961-1990: 
Increase in the near surface annual 
average temperature: 0.14°C per 
decade
Increase in total annual precipitation: 
2.7mm per decade 
1991-2016:
Increase in the near surface annual 
average temperature: 0.43°C per 
decade
Increase in total annual precipitation: 
17.1 mm per decade 

Future climate trends
2040-2059 (compared to reference 
period of 1986-2005): 
Annual average temperature rise for RCP 
4.5 and RCP 8.5: 2.2 to 2.7°C 
Increase in monthly precipitation for RCP 
4.5 and RCP 8.5: 1.8 to 1.7 mm

Source: World Bank Climate Change 
Knowledge Portal (2021)

Projected mean temperature; Reference period: 1995-2014, Multi-model ensemble
Source: climateknowledgeportal.worldbank.org



Kyrgyzstan

Projected change in precipitation in the Kyrgyz Republic by 
2050 
Source: World Bank profile for Climate Smart Agriculture 
for the Kyrgyz Republic, 2018

Projected changes in annual mean temperature (°C) of the 
Kyrgyz Republic by 2050 
Source: World Bank, Climate Smart Agriculture profile, 2018 

Historical climate trends
1961-1990: 
Increase in the near surface annual 
average temperature: 0.18°C per 
decade
Increase in total annual precipitation: 
4.6mm per decade 
1991-2016:
Increase in the near surface annual 
average temperature: 0.45°C per 
decade
Increase in total annual precipitation: 
9.3 mm per decade 

Future climate trends
2040-2059 (compared to reference 
period of 1986-2005): 
Annual average temperature rise for RCP 
4.5 and RCP 8.5: 2 to 2.5°C 
Increase in monthly precipitation for RCP 
4.5 and RCP 8.5: 1.6 to 2.6 mm

Source: World Bank Climate Change 
Knowledge Portal (2021)

Projected mean temperature anomaly for 2040-2059 ; Reference period: 1995-2014, SSP2-
4.5, Multi-model ensemble
Source: climateknowledgeportal.worldbank.org

Projected mean temperature; Reference period: 1995-2014, Multi-model ensemble
Source: climateknowledgeportal.worldbank.org



Mongolia

Changes in annual precipitation (%) in 2080-2100 under 
RCP 4.5 
Source: (Ministry of the Environment, 2014)

Changes in Tas (°С) in 2080-2100 under RCP 4.5 with reference 
to 1984 - 2004
Source: (Ministry of the Environment, 2014)

Historical climate trends
1961-1990: 
Increase in the near surface 
annual average temperature: 
0.19°C per decade
Decrease in total annual 
precipitation: 1.4 mm per decade 
1991-2016:
Increase in the near surface 
annual average temperature: 
0.16°C per decade
Decrease in total annual 
precipitation: 10.5 mm per decade 

Future climate trends
2040-2059 (compared to 
reference period of 1986-2005): 
Annual average temperature rise 
for RCP 4.5 and RCP 8.5: 2.1 to 
2.7°C 
Increase in monthly precipitation 
for RCP 4.5 and RCP 8.5: 2.3 to 
2.8 mm

Source: World Bank Climate Change 
Knowledge Portal (2021)

Projected mean temperature anomaly for 2040-2059 ; Reference period: 1995-2014, SSP2-
4.5, Multi-model ensemble
Source: climateknowledgeportal.worldbank.org

Projected mean temperature; Reference period: 1995-2014, Multi-model ensemble
Source: climateknowledgeportal.worldbank.org



Sectoral climate vulnerabilities in Kazakhstan, Kyrgyzstan and Mongolia

Energy ICT Transport



Climate change impacts on Kazakhstan’s transport sector

Climate change pattern Potential impact on the transport sector in Kazakhstan

Increased average and extreme temperatures

§ Deteriorated road surface asphalt
§ Expansion of bridge joints and buckling of railway 

tracks
§ Weakens transportation through inland waterways  

Intensified precipitation patterns

§ Wash out of road surfaces, damage to railway 
networks, flooding in tunnels

§ Increased seepage and infiltration into pavement 
and subgrade, reduced structural stability of roads 
and pavements

Climate related natural disasters 

Floods 
§ Water-logging due to overload on roadside drainage
§ Water logging in tunnels 
§ Damage to rail and road infrastructure 

Landslides and mudslides
§ Damage to physical infrastructure blocking 

circulation on roads and railways



Climate change impacts on Kyrgyz Republic’s energy sector

Climate change pattern Potential impact on the transport sector in Kazakhstan

Increased average and extreme temperatures

§ Increased evaporation and frosting decreases hydropower 
generation capacity

§ Reduced efficiency of thermal power plants
§ Ice can damage dam walls and block turbine inlets
§ Higher transmission losses and extension of cables in 

warmer temperature

Intensified precipitation patterns

§ Reduced coal quality and thermal power generation 
capacity

§ Heavy rain can trigger flashover faults across high voltage 
insulators

§ Heavy rain can cause short circuit in high voltage circuit 
breaker

Climate related natural disasters 

Droughts
§ Water scarcity can affect hydro power generation capacity 

and impact thermal power cooling systems

Floods 
§ Damage to physical infrastructure (dam walls, turbines)
§ Fluctuations in inflow causing losses in the output 

Landslides and mudslides
§ Damage to physical infrastructure (cables, dams, turbines, 

coal power plants)



Climate change impacts on Mongolia’s ICT sector

Climate change pattern Potential impact on the transport sector in Kazakhstan

Increased average and extreme temperatures

§ Decreased conductivity and performance of
underground cables

§ Reduced efficiency of wireless transmission
§ Overheating of data centres
§ Health risk among maintenance staff

Intensified precipitation patterns
§ Heavy rainfalls and winter snowfalls may weaken the

quality and reliability of wireless transmission signals

Climate related natural disasters 

Heatwaves and droughts
§ Reduced efficiency of underground cables, risk of

overheating mobile towers
§ Reduced efficiency of wireless transmission

Floods § Damage to physical infrastructure

Landslides
§ Potential failures in mobile towers
§ Potential damage of cables



Climate Resilience Action Plan and supporting policy recommendations



01 Assess climate exposure of present and future 
sector’s infrastructural assets

02 Assess climate vulnerability of sector’s infrastructural assets

03

04 Analyse barriers to implementing the action plan and prepare policy recommendation

Prepare a Sectoral Climate Resilience Action Plan

05 Identify sources of finance for the priority assets’ climate resilience strengthening



Step 1. Assess climate exposure of present and future energy sector’s infrastructural assets

Map locations of present and planned future sector’s infrastructure development assets in GIS

Identify and feature areas most prone to climate change related natural hazards in GIS

Overlay these maps to identify location of most exposed key present and future infrastructural assets

Downscale climate change projections and conduct an in-depth climate risk and vulnerability 
assessment for the 3 priority local areas corresponding to the 3 priority assets identified above

1.1

1.2

1.3

1.4



Case study: Baguio, Philippines - critical infrastructure’s susceptibility to landslide hazard (ADB project)



Step 2. Assess climate vulnerability of energy sector’s infrastructural assets

Assess the priority exposed assets’ level of climate disaster related coping capacity

Assess the opportunity and the relevance of alternative locations for the future strategic assets 

Assess the cost of climate proofing the identified vulnerable assets 

Conclude with an optimal cost-benefit solution which strengthens climate resilience of 
the 3 priority assets

2.1

2.2

2.3

2.4



Lessons learned
• It is most cost and time effective to identify and mainstream disaster 

preventive measures at the project design stage.

Case study: Sustainable urban transport for Ho Chi Minh City (HCMC)
mass rapid transit line 2, Vietnam

Issue
The city planned to build a 11.3 km line dedicated to a mass rapid transit.
The climate risk and vulnerability assessment identified that the planned
line was to cross a number of flood prone areas of the city.

Solution

As a response to climate change and to increase the coping capacity of
present and future transport infrastructure assets, the project identified the
following measures to mainstream into the project’s detailed design:
• An operational early warning system;
• Isolate critical electrical and mechanical operating system from any 

contact with water and ensure availability of an alternate power supply;
• Shut tunnel entrances during flood events;
• Set up a passive underground dehumidification and a cooling system.



Step 3. Prepare a Sectoral Climate Resilience Action Plan

Prepare a detailed action plan to make the identified priority assets climate resilient.

List activities, which may range from a relocation of the existing/planned asset to non-
structural and structural measures applied to the asset’s site and/or engineering details

Utilize the above recommendations as a benchmark to indicate direction of action for other 
vulnerable sectoral assets

If time and resources allow, prepare a holistic Sectoral Climate Resilience Action Plan. 

3.1

3.2

3.3

3.4



reports. Content: gist of the issue, gist of the solution and illustration.

Case study: Use of bioengineering techniques to strengthen HPP resilience to landslides in Nepal

Lessons learned

Bioengineering can be a cost effective solution to make existing
and new HPP landslide and mudflow resilient.

Issue

Every year, Nepal faces numerous landslides due to prolonged rainfalls and snowmelts coupled with negative effects of deforestation
and mining. A study was hence conducted to understand implications of climate change and related hydrology changes, and to
identify climate resilience bioengineering solutions for HPP sites.

Solution

Spotting and evaluating risk zones through surveys and
geological studies led to the conclusion that planting
vegetation is a cost effective way of increasing slope stability
and hence avoiding landslides near and on HPP sites.



Identify legal, regulatory and governance provisions preventing activities identified in 
the action plan from getting implemented. 

Step 4. Analyze barriers to implement the action plan and prepare policy recommendation

Identify revision points to these provisions as well as new provisions required to support the 
implementation of the action plan.

Prepare a set of policy recommendations which aim to support the 
implementation of the Sectoral Climate Resilience Action Plan.

4.1

4.2

4.3



Pls take emphasis on barrier analysis and recommmendations to overcome them to illustrate step 4. 

Case study: Adapting the ICT Sector to the Impacts of Climate Change – United Kingdom (UK)

Solutions

• Build awareness among the ICT sector’s stakeholders

• Enhance the planning and business processes

• Improve response

• Give particular attention to weaker parts of the sector

• Adopt climate resilience supporting standards

• Support climate risk management with climate resilient ICT

Issue
Low awareness on the UK’s ICT sector’s climate vulnerability leads to little climate change adaptation action and unaddressed policy 
barriers. To address the matter, a detailed study of policy and social barriers was conducted. 



Step 5. Identify sources of finance for the priority assets’ climate resilience strengthening

Identify the most suitable climate financial entities to submit the three projects 
aiming to enhancing climate resilience of the 3 priority assets.5.1

Categories

Financial 
institutions 

dedicated to 
climate finance

Multilateral 
and bilateral 
development 

banks

National private 
sector 

mechanisms 
when available

National 
governmental 
mechanisms 

when available



Readiness support proposal: Technical Guidance and Support 
to Conduct a Sectoral Technology Needs Assessment and a 
Technology Action Plan for The Kyrgyz Republic 

Purpose: To establish a climate technology framework in the 
country to help it achieve a steady climate resilient socio-
economic development through developing a comprehensive 
Sectoral TNA and TAP for the Kyrgyz Republic. 

National Designated Authority: Climate Finance Center & 
Ministry of Economy

Implementing Institution: United Nations Environment 
Programme (UNEP) on behalf of the Climate Technology 
Centre and Network (CTCN)

Implementation period: 18 months

Ankita, pls help with the visual part when the slide is ready 
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