
Solar Public–Private Partnership Investment Program (RRP UZB 54056-001) 
 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 
Project Title: Solar Public–Private Partnership Investment Program  
Project Cost ($ million): Up to $40 million (partial credit guarantee)   
Location: Uzbekistan  
Sector: Energy  
Theme: Renewable energy generation – solar  
Brief Description: 
 

The Program is to provide a multitranche partial credit guarantees to backstop 
payment obligation of Joint-Stock Company National Electric Grid of Uzbekistan 
(NEGU) under the long-term power purchase agreement for the solar power 
plants. Project 1 includes 457-megawatt solar photovoltaic power plant and a 
new 220-kilovolt (kV) substation near the plant, with some 50 kilometers of 220 
kV transmission line to connect to the grid at the Surkhan substation in the 
Sherabad district of Surkhandarya Province in Uzbekistan.    
 
Project 1 has been screened for climate change risks using the AWARE climate 
risk-screening tool. Project 1 is classified medium risk from future climate 
change impacts. The screening indicates that project 1 is located in a region 
with no expected flood and landslide risk. Potential climate risks are the 
increase in temperature and wind speed. Increase in temperature may lower 
solar cell efficiency and energy output from project 1, and increase in wind 
speed may make it difficult to manage the structure of the plant and 
transmission line.   
 
While climate change impacts are not anticipated to be significant over the 
design life of project 1 (25+ years), project outputs sensitive to climate change 
were identified along with climate change risk response measures. The 
preliminary design integrates measures for potential climate risks (and extreme 
weather events) in the project detailed engineering design such as 
consideration of wind speed, dust, and increase in temperature and snowfall in 
project siting and structural design. The key climate vulnerable components will 
be subject to further analysis during the detailed engineering design to ensure 
they take account of projected climate risks. 

Source: Asian Development Bank.  
 

II. SUMMARY OF CLIMATE CHANGE FINANCE 
 

Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    
 Ordinary capital resources (partial credit guarantee) 40 0 40 
Source: Asian Development Bank. 
 

III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
 
A. Sensitivity of Project Component(s) to Climate or Weather Conditions and the Sea Level 
 
Project 1 includes two components sensitive to the climate conditions: (i) solar photovoltaic (PV) power 
plant, and (ii) power transmission infrastructures. Temperature, wind, and other variables are typically 
integrated and considered in the design, as also for this particular project. Thus, changes in these variables 
due to climate change may affect the performance of the system. Typically, changes in temperature, 

http://www.adb.org/Documents/RRPs/?id=54056-001-3
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precipitation, and associated extreme weather events can result in the impacts on the project summarized 
in Table 1. 
 

Table 1: Potential Impacts of Climate Change on the Project 
Projected Climate Change Potential Impacts 
Temperature increase • Can lower cell efficiency and energy output;  

• Can reduce electricity carrying capacity of powerlines; and  
• Can increase losses within substations and transformers. 

Increase in precipitation intensity 
and flooding events 

• Can reduce efficiency because of snow accumulation on panels; 
• Snow and ice can damage transmission lines (e.g., sagging); and 
• Heavy rains and flooding can undermine the structures (because of 

erosion) and can put underground cables and control systems. 
Increase in wind speed  • Scouring of panel and lower output if air is gritty dusty, increased abrasion; 

and 
• Strong winds can damage solar plant and transmission lines. 

Increase in occurrence of 
extreme weather events (flood, 
storm, drought) 

• Increased risk of drought and dust can damage solar photovoltaic power 
plant and associated infrastructure and lower energy output;  

• Less water availability can cause maintenance issues, including 
challenges in module cleaning; and  

• High temperatures, storms, erosion, or flooding can damage control 
systems through loss of information and communications technology 
service or reduce quality of service. 

  
 

B. Climate Projections 
 
Climate projections for the project areas were analyzed. The analysis was done based on the NASA-NEX 
ensemble of downscaled General Circulation Models (GCMs). The consideration based on the full 
ensemble for a medium stabilization scenario (RCP4.5) and a business-as-usual scenario (RCP8.5) allows 
for inclusion of the uncertainty in future climate in the assessment.  
 
Both changes in the mean, as in the extremes, were analyzed for the full ensemble to consider the 
uncertainty in the predictions. All models predict an increase in temperature, with higher values for the 
RCP8.5 scenario. For precipitation, there is no clear signal—some models predict a decrease, others an 
increase.  
 
Overall, the climate model analysis yields the following conclusions:  

• Temperature increases by about 2.1°C (RCP4.5) to 2.7°C (RCP8.5) are to be expected. 
• Extremes related to temperatures (e.g., warm spells, extremely warm days) are likely to increase 

in frequency and intensity. 
• Precipitation totals are likely to stay reasonably constant, but the GCMs show a large range of 

uncertainty under both the RCP4.5 and RCP8.5 
• Precipitation extremes are likely to increase in frequency and intensity. Maximum 1-day 

precipitation volumes are expected to increase by about 15% and dry spells are expected to last 
longer. 

 
Historic trends of wind speed were analyzed for Uzbekistan based on reanalysis data. Data spanning over 
more than a century suggest that higher wind speeds (more frequent and/or more intense storms) can be 
expected in the future. 
 
C. Climate Risk Screening 
 
The feasibility study for project 1 mentions that for the initial design, climatic conditions are considered, 
depending on the region and based on weather station data. The main variables that were considered are 
wind loads, temperature (mean, max, and min) and thunderstorms. Expected changes in these climate 
variables may have an impact on the project components and should thus be considered in the design. 
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Considering the climate hazard analysis in the project area and the area-specific climate change 
projections, the following risks are considered most relevant: 

• The projected increase in temperature extremes may put significant strain on the electricity lines 
and transformers, potentially leading to system faults, reduced power supply, and power outages. 

• Dust storms are likely to occur more frequently due to increased desertification, longer dry spells, 
and increased wind speeds. This may damage solar PV power plants and overhead power lines. 

 
Based on the previous considerations, the natural hazard screening, climate projections for the project 
area, and supporting project information, a qualitative assessment was performed on the climate change 
risks to the main project components. Table 2 shows the potential impact and estimated risk level of 
individual project components. The unevenness of vulnerability and the estimated future climate hazard 
were considered for each component. 
 

Table 2: Climate Risks to the Individual Project Components 
Project 
Subcomponent Potential Climate Impact 

Risk 
Level 

Solar photovoltaic 
(PV) plant 

Increase in temperature can lower cell efficiency and energy output and 
carrying capacity of lines; it can also increase losses within substations and 
transformers. 

Medium 

 Increase in wind speed can scour PV panel and lower output if air is dusty, 
increased abrasion; strong winds can damage structure. 

Medium 

 Increase in precipitation, including snow, can reduce efficiency due to snow 
accumulation on panels; heavy rains and flooding can undermine the 
structures as a result of erosion and can put underground cables and control 
systems; landslides and mudflows can undermine the infrastructure. 

Low 

 Increase in occurrence of extreme weather events (heat wave, flood, storm, 
drought); increased risk of drought episodes and dust damage to solar PV 
plants; Less water availability can cause maintenance issues, including 
challenges in module cleaning. 

Medium 

Overhead lines Expected increases in temperature and frequency and duration of heat waves 
in the project area can reduce the electricity carrying capacity of the lines. 

Medium 

 Increased frequency and severity of dust storms due to desertification and 
higher temperatures and wind speeds can cause damage to the lines. 

Medium 

 Floods and landslides can, in certain locations, undermine the basements and 
cause collapse of the poles 

Low 
 

 
Climate Risk Classification: Medium 

D. Climate Risk and Adaptation Assessment 
 
The preliminary design is based on climatic conditions as observed at weather stations over the past 
decades. These conditions are likely to change and may require an adaptation of the design to make the 
project more resilient to climate change. The following is recommended and will be further considered at 
the detailed engineering and design stage:   
 
For the PV solar power plants: 

• Assure structures are strong enough to withstand higher winds.  
• Use designs that improve passive airflow beneath PV mounting structures, reducing panel 

temperature and increasing power output.   
• For locations where temperature increases or significant heat waves are expected, choose 

modules with more heat-resistant PV cells and module materials designed to withstand short 
peaks of very high temperature.  

• Where snowfalls are heavy or likely to increase, assure free space so that snow can slide off the 
panel.  

• Where solar energy is likely to become more diffuse with changes in cloud cover, rough surfaced 
PV modules are more efficient and output can be improved under overcast conditions by 
selecting an appropriate tilt angle.   
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• Where clouds are likely to pass over modules more quickly, consider micro-inverters for each 
panel (in place of small numbers of large centralized inverters) to improve stability and increase 
power output. 

 
For the overhead transmission lines: 

• Given the likelihood that winds and dust storms will increase in the area, higher design standards 
for distribution poles may be adopted. 

• In areas with trees, increased wind speeds and wildfires may cause a risk, for which it is 
recommended to install overhead lines along roads away from trees. 

• Increased temperature and heat waves may reduce the electricity carrying capacity of the lines; 
hence, certified materials are recommended that are fit for higher temperatures, above the 
currently observed ones in the region. 

• In areas with flood risk, it is better to avoid the construction of power lines near dikes.  
 

E. Climate Risk Screening Tool and/or Procedure Used 
 
AWARE for Projects (risk screening tools in ADB’s Guideline for Climate Proofing Investment in the Energy 
Sector) was used for initial screening. Detailed climate risk assessment used the tools referred to in Section 
B.  
Source: Asian Development Bank and technical assistance consultant. 
 

IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 
 

Adaptation Activity 
Target Climate 

Risk 

Estimated 
Adaptation Costs 

($ million) Adaptation Finance Justification 
Details will be selected 
by the project company 
at the detail design stage.  

 N/A N/A 

Source: Asian Development Bank.  
 

V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 
 

Mitigation Activity 

Estimated GHG 
Emissions Reduction 

(tCO2e/year) 

Estimated 
Mitigation Costs 

($ million) Mitigation Finance Justification 
Renewable Energy  
 
 

1,100,000a 40.0 The program will support increased 
penetration of renewable energy 
generation into the grid, allowing 
greater displacement of fossil-
generated electricity. The program 
is considered a mitigation project 
per subcategory 1.3 “Measures to 
facilitate integration of renewable 
energy into grids” of the Joint 
Report on Multilateral Development 
Banks’ Climate Finance.b   

GHG = greenhouse gas, tCO2e = tons of carbon dioxide equivalent. 
a Based on average annual generation of 2,000,000 megawatt-hours (MWh). Used the grid factor of 0.5510 

(tCO2/MWh) following the Guidelines for Estimating Greenhouse Gas Emissions of Asian Development Bank 
Projects – Additional Guidance for Clean Energy Projects. However, this emission reduction amount is not claimed 
under this program.  

b European Bank for Reconstruction and Development. 2020. 2019 Joint Report on Multilateral Development Banks’ 
Climate Finance. London.  August. 

Source: Asian Development Bank.  
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