
Central Asia Regional Economic Cooperation Corridor 2 (Bukhara–Miskin–Urgench–Khiva) 
Railway Electrification Project (RRP UZB 53271) 

 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 
Project Title: Central Asia Regional Economic Cooperation Corridor 2 (Bukhara–Miskin–

Urgench–Khiva) Railway Electrification Project 

Project Cost ($ million): $437.58 million 

Location: Khorezm and Bukhara provinces, Uzbekistan 

Sector: Transport (Rail Transport [nonurban]) 

Theme: Climate mitigation and adaptation 

Brief Description: 
 

The project will electrify 465 km of railway line linking the major urban centers 
of Bukhara, Miskin, Urgench and Khiva in western Uzbekistan. This will enable 
the operation of high-speed trains with speeds of up to 250 kilometers per hour, 
vastly cutting travel time. The project will create an economic corridor linking 
the heritage-rich Khorezm region of Uzbekistan to the rest of Uzbekistan, 
support the recovery of the tourism industry from the effects of the coronavirus 
disease (COVID-19), and empower women to actively engage in railway and 
tourism industries.  
 
Physical investment to be undertaken under the project includes (i) construction 
of 8 traction substations, (ii) construction of 8 section posts, (iii) supply and 
installation of catenary systems, (iv) supply and installation of signaling, 
telecoms, and supervisory control and data acquisition (SCADA) systems, (v) 
construction of external power supply, (vi) purchase of maintenance equipment 
and machinery, and (vii) procurement of specialized wires for catenary system. 
In addition, minor upgrades will be made to electrification infrastructure on 
adjacent lines extending from Bukhara to Tashkent, and from Samarkand to the 
border with Afghanistan. 
 
The desertic conditions of the project area requires special considerations to 
ensure the resilience of built infrastructure against extreme temperatures, solar 
radiation, flash floods, high wind speeds and earthquakes.  

Source: Asian Development Bank. 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 

Project Financing Climate Financea 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

 Ordinary capital resources (regular loan) 162.00 4.02 157.98 

Asian Infrastructure Investment Bank (loan) 108.00 2.68 105.32 

Government of Uzbekistan/O’zbekiston Temir Yo’llari 175.65 0.00 175.65 

Total 445.65 6.70 438.95 
Source: Asian Development Bank. 

 

http://www.adb.org/Documents/RRPs/?id=53271-001-3
http://www.adb.org/Documents/RRPs/?id=53271-001-3
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III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
 

A. Sensitivity of Project Components to Climate or Weather Conditions and the Sea Level 
According to Uzbekistan’s Third National Communication on Climate Change, Khorezm province is 
categorized as an area being most vulnerable to climate change, whereas Bukhara province is considered 
moderately vulnerable.  
 
Changes in temperature, annual precipitation distribution and extreme temperatures are anticipated in the 
project area due to climate change. For this assessment, the period from 1980 to 1999 was adopted as the 
baseline period.1  
 

Average annual temperature will increase in the Amudarya river basin by 1.1 C to 1.3 C by 2040. The 
annual fluctuation of precipitation will not change significantly and may decrease compared with the 
baseline year (2010) by 2% to 3% over the period 2021-2040.  
 

It is anticipated that the majority of the project area will be subjected to temperatures above 40C for more 
than 20 days per year by 2050, based on a Moderate Greenhouse Gases Emission Scenario WRE750.2 
Specifically for Khorezm province, this represents an increase by more than two-fold as compared to the 
baseline period.  
 
The project area is expected to be affected by droughts brought about not only by climate change, but also 
by increases in water consumption by all sectors of the economy and the growth in the population.   
 
Project components which are vulnerable to climate change. 
1. Construction of 8 new traction stations and sectioning posts 
2. Supply and installation of catenary systems 
3. Supply and installation of signaling, telecoms, and supervisory control and data acquisition (SCADA) 

systems 
4. Construction of external power supply 

 

B. Climate Risk Screening 
The project siting is on an existing railway alignment in areas of extreme temperatures, solar radiation, flash 
floods, high wind speeds and earthquakes. Attention will be placed to ensure resilience of the infrastructure. 
Given that the railway already exists, modification in siting is limited, and risks therefore can likely be 
mitigated. 
 
Hazards may damage structural components and affect project performance and longevity. However, in 
practice, climate conditions are not expected to affect performance of project components as they are 
designed to be resilient against such climatic impacts. 
 

Climate Risk Classification: Medium  

 
1 Third National Communication Under UNFCCC (2016), p.95 
2 Third National Communication Under UNFCCC (2016), p.127 Figure 4.45 
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C. Climate Risk and Adaptation Assessment 
The risk of climate change on the project’s technical scope was assessed based on data on climate change 
in Uzbekistan. The Aware for Projects tool was used to screen for climate risk at project concept stage.  
Anticipated changes in the climatic indicators, natural phenomena in the project area (Bukhara and 
Khorezm provinces) were done based on climatic models presented in Third National Communication for 
Uzbekistan under the United Nations Framework Convention on Climate Change (2016) and Climate Risk 
Profile (2015).  
 
It was concluded that the main risks are related to the impact of extreme temperatures, high wind speeds 
and earthquakes. Extreme temperatures may negatively impact on the performance of equipment installed 
at traction substations, as well as the signaling and telecommunications equipment. The anticipated 

temperature in the project area may be beyond 40C in summer months.  
 
To adapt to the increase in temperature, construction materials resistant to hot weather have been selected. 

The selected materials are designed to operate in conditions up to 46C. Each structure housing signaling 
and telecommunication systems will be equipped with air conditioning to regulate temperature for such 
sensitive equipment.  
 
The railway being modernized is one which is already under operation. 
 
  

D. Climate Risk Screening Tool and/or Procedure Used 
Aware for Projects 
Climatic models presented in Third National Communication for Uzbekistan under the United Nations 
Framework Convention on Climate Change (2016) and Climate Risk Profile (2015).  
Desk study analysis and consultations with key stakeholders from the Center for Hydrometeorological 
Services under the Cabinet of Ministers of the Republic of Uzbekistan. 
Source: Asian Development Bank. 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

 

Adaptation Activity Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) Adaptation Finance Justification 

Use of specialized 
machinery for sand 
clearing  

High temperatures 
and high winds 

$1.50 The project will procure specialized 
machinery to periodically clear the 
railway track of sand, which is 
expected to increasingly blow onto 
the railway track due to higher 
temperature and higher winds. This 
ensures the safety of train 
operations, as well as avoidance of 
premature wear and tear on train 
wheels and rail due to abrasion. 

Use of track condition 
monitoring machine 

High temperatures $1.00 The project will procure ultrasonic 
flaw detectors to periodically 
monitor the condition of track. This 
will ensure that appropriate 
maintenance is done in a timely 
manner, thereby ensuring the safe 
operation of trains. Such 
inspections will be carried out 
periodically, and especially after 
major natural disasters and climatic 
events. 
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Adaptation Activity Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) Adaptation Finance Justification 

Installation of climate-
resilient wires for 
catenary system 

High temperatures, 
high winds 

$4.20 The project will procure specialized 
cables for use for the catenary 
system, which are designed to 
withstand high fluctuations in 

temperatures ranging from -36C  

to +50C. The cables will also 
ensure protection against high 
winds and dust, which are expected 
to increase with climate change. 

Source: Asian Development Bank estimates. 
 

V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 
 

Mitigation Activity 

Estimated GHG 
Emissions Reduction 

(tCO2e/year)a 

Estimated 
Mitigation Costs 

($ million) 
Mitigation Finance 

Justification 

The whole project is 
considered a mitigation 
activity, as it (i) reduces 
the carbon intensity of 
train travel, and (ii) 
induces modal shift 
away from road 
transport.  

81,000 tCO2 /year $438.95 Uzbekistan’s Third National 
Communication on Climate 
Change indicates the promotion 
of railway transport as a main 
measure to decrease CO2 
emission from the transport 
sector. The project will increase 
the capacity of the existing 
railway line to transport freight 
and passengers with electric 
trains. The increased capacity of 
the railway will allow a shift in 
freight and passenger traffic 
away from road transport to 
railway and divert passengers 
and freight away from road 
modes.  

GHG = greenhouse gas, tCO2e = tons of carbon dioxide equivalent. 
Source: Asian Development Bank estimates. 
a The reduction in GHGs emissions is calculated as the annual average over the economic life of the project. 

Addition of greenhouse gas emissions saved as a result of diversion from road to rail, and the relative shift from 
diesel to electric traction, for both passenger and freight trains, assuming emission rates of 31.3 gCO2 per traffic 
unit for diesel trains and 12.7 gCO2 per traffic unit for electric trains, 669 gCO2 per vehicle-kilometer for trucks and 
164 gCO2 per vehicle-kilometers for passenger cars. 

 
 


