
Road Network Sustainability Project 
(RRP TAJ 54005) 

 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 
Project Title: Road Network Sustainability Project 

Project Cost ($ million): $72.93 million 

Location: Hulbuk–Kangurt, Dangara–Okmazor, Tajikistan 

Sector: Transport (Road transport [nonurban]) 

Theme: Inclusive economic growth, environmentally sustainable growth, regional 
cooperation and integration 

Brief Description: 
 

The project will rehabilitate two road sections in Khalton Oblast:  
(i) Dangara–Okmazor section (28.7 km) and (ii) Hulbuk–Kangurt (59.5 km). The 
project roads are vital as regional connectors for movement of goods and 
people in Southern Tajikistan as well as among the neighboring countries 
(Afghanistan, the Kyrgyz Republic, the People’s Republic of China, and 
Uzbekistan). The project roads have heavily deteriorated due to mixed reasons: 
high disaster-prone topography, absence of proper measures against disasters 
caused by harsh climate, inadequate maintenance systems, overloaded trucks, 
mixed use of vehicles, and poor quality of construction works carried out mainly 
before the 1970s. The current poor pavement conditions constrain people’s 
movement and goods’ transportation and lower safety, hampering economic 
growth and poverty reduction in the region.  
 
Rehabilitation will be carried out along the confirmed right-of-way, and roadside 
facilities (such as bridges, drainages, sidewalks, and road safety installments) 
will be restored or newly constructed to ensure comfortable and safe travel.  
 
The classification of the Dangara–Okmazor section is category III, with the road 
width of 3.5 meters (m) for each lane and 2.5 m paved shoulders. The Hulbuk–
Kangurt section will be split at Temurmalik into two subsections: Hulbuk–
Temurmalik section is also category III, while Temurmalik–Kangurt section is 
category IV (width of 3 m for each lane with 2 m paved shoulders). The 
rehabilitation of roads will be carried out along the existing rights-of-way without 
involving any expansion as the current road width has been confirmed to be 
sufficient to accommodate anticipated increases in traffic volumes. The design 
of road pavement and structures is determined in accordance with the relevant 
national technical requirements. Climate adaptation measures are taken into 
account, considering the abovementioned extreme climate events. 

km = kilometer, m = meter. 
Source: Asian Development Bank. 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 
Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

 Special Funds resources (ADF grant) 67.49 5.60 0.00 

Government of Tajikistan 5.44 0.40 0.00 

Total 72.93 6.00 0.00 
ADF = Asian Development Fund. 
Source: Asian Development Bank. 

  

http://www.adb.org/Documents/RRPs/?id=54005-001-2
http://www.adb.org/Documents/RRPs/?id=54005-001-2
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III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
 
A. Sensitivity of Project Component(s) to Climate or Weather Conditions and the Sea Level 
1. Bridges and culverts. An increase in the intensity and frequency of precipitation events could cause 

a rise of water levels influencing the bridges. Sufficient free boards should be built at each bridge to 
ensure that the bridges would be kept operational when events of heavy precipitation happen and river 
water levels rise, while the dimension of the culverts should be computed based on potential flow 
velocity and rainfall patterns. In addition, such extreme events would cause increases in the frequency 
and intensity of landslides and mudflows, which would affect adversely these structures. 

2. Drainage systems. Increased intensity and frequency of heavy precipitation events are projected, 
implying a possibility that the capacity of drainage structures exceeds and overflow occurs. 

3. Road pavement. An increase in temperature is predicted particularly during summer while extreme 
cold temperature may occur during winter, leading to more rapid surface material disintegration. 
Suitable pavement materials should be selected against significant temperature differences throughout 
the year. 

4. Cut slopes and retaining walls along roads. An increase in heavy precipitation and snow events and 
significant temperature fluctuations could increase the frequency and significance of landslides and 
mudflows, damaging the roads and their associated facilities. 

B. Climate Risk Screening 
The climate change assessments were carried out in 2020 for each section. It was found that potential 
climate risks identified are principally the same between the two project roads. Below is a summary of the 
assessments. 
1. Increase in extreme precipitation. The projected increase in extreme precipitation events may 

increase risks of landslide, flooding, mudflows, or subsequent inundation of road infrastructure due to 
inflows exceeding the designed capacity of bridges and drainages. These would make the roads’ 
pavement vulnerable. 

2. Increase in temperature. There is a projection of increases in temperatures as well as annual number 
of days where daily maximum temperature exceeds 25 °C, indicating high likelihoods of heatwaves and 
increases in the number of dry days. This would pose potential increased risks related to integrity of 
asphalt pavement and thermal expansion of bridge expansion joints and road paved surfaces.  

3. Limited risks of avalanches. While there are several steep slopes identified along the project roads, 
there is no slope identified, which is prone to avalanches in both project roads.  

Climate Risk Classification: medium 

C. Climate Risk and Adaptation Assessment 
A detailed climate risk assessment was conducted for the project roads to ensure the design specifications 
are adequate for future climatic conditions. 
 
The assessment was done based on the dataset of the NASA Earth Exchange Global Daily Downscaled 
Projections (NEX-GDDP). The analysis uses the full ensemble for both a medium-case emissions scenario 
(RCP4.5) and a business as usual emissions scenario (RCP8.5). For extreme precipitation, the distribution 
of the % change in maximum 1-day precipitation for each climate model across the ensemble for key return 
periods was assessed. 

 
The climatic conditions and hazards for the project area are projected as follows: 

• Temperature increases by 3.4 °C (RCP4.5) to 4.2 °C (RCP8.5) for Dangara–Okmazor and 3.5 °C 
(RCP4.5) to 4.7 °C (RCP8.5) are to be expected. 

• Minimum and maximum temperature is likely to change inconsistently, and minimum temperature 
is expected to increase on a relatively high pace compared to the average temperature. 

• Extreme situations related to temperatures (e.g., extremely warm days) are likely to increase in 
frequency and intensity, resulting in increases in the number of dry days. 

• Total precipitations are likely to increase by about 30% for 50-year and 100-year return period.  
This implies a potential rise of intensity and frequency of precipitation in the short period and 
subsequent increase in flows of rivers in the roads’ proximity. The increase of dry days is also 
identified. 
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Climate-related risks to the project road have been assessed as follows: 
 

• Bridges. Under the project, several bridges will be rehabilitated while some will be replaced with 
culverts as a more appropriate measure. To respond to potential higher precipitation and increases 
in discharges as projected, free boards are designed at adequately high level to manage rises of 
river flows although the continuation of the project roads should be assured. Regular inspection to 
check their condition is recommended as is their maintenance when required.  

• Culverts. The dimension of culverts to be (re)installed or extended under the project is determined 
on the basis of hydrological calculations of flow velocity and volumes and the condition of the 
existing pipes in case of siltation or filling with mudflows. Projected occurrence of extreme climate 
events and their subsequent ones imply a need for ensuring the functionality of the culverts to be 
placed while maintaining structural integrity with the adjoining facilities and structures is 
necessitated. Regular inspections and maintenance of these structures are necessary, and the 
examination/inspection of the type of material used for their inlets and outlets may also be required 
to sustain their functionality in the long run. 

• Roads. Some sections of the project roads are found to be prone to floods due to the current 
saturated soil conditions. The embankment (where appropriate) are elevated to avoid potential 
overflow and sustain the road conditions and quality. 

• Land slide protection. Intensified precipitation of higher frequency would increase river flows and 
cause mudflows, subsequently damaging the road pavement and other road structures. To avoid 
this, cut slopes or retaining walls (whichever appropriate) are designed to mitigate risks of both 
major landslides and traffic hazards onto the road pavement during heavy precipitation events. 
Those facilities would also help relieve impacts of flows of snow melting water after harsh winter 
seasons. These measures against natural hazards will require routine inspections and timely 
maintenance works in appropriate manners. 
 

C. Climate Risk Screening Tool and/or Procedure Used 
Desk-based analysis and UNEP PREVIEW data platform 
NEX-GDDP = NASA Earth Exchange Global Daily Downscaled Projections, RCP = representative concentration 
pathway, UNEP = United Nations Environment Programme. 
Source: Asian Development Bank. 
 

IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 
 

Adaptation Activity Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) Adaptation Finance Justification 

Regular inspections 
and careful 
maintenance 

Extreme precipitation Nonquantifiable Based on the section-specific 
climate change assessment, 
necessary adjustment and 
augmentation in the design of each 
facility are made. To sustain their 
functionality and mitigate the 
identified risks, regular inspections 
and appropriate maintenance is 
likely to be essential means to 
identify risks and devise/implement 
remedial measures during lifetime. 
Measurements of precipitation are 
done by rainfall gauges.  

Increasing extent of 
retaining structures 

Extreme precipitation 
causing landslides 
and mudflows, 
particularly during 
heavy rainfall 

2.0 Enforced retaining walls and cut 
slopes are necessary at the 
identified flood-prone areas, 
against the effects of extreme 
precipitation events. Measurement 
of landslides will be carried out by 
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Adaptation Activity Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) Adaptation Finance Justification 

survey equipment and monitoring 
manually. In extreme and active 
landslide areas piezometers will be 
used to measure the water tables. 
Estimated costs are based on 
previous experiences. 

Reinstallation of 
drainage systems 

Extreme precipitation 
and inundation of 
road. 

4.0 Drainage systems will be 
(re)installed with capacity to 
prevent overflows and clogging of 
drains from storm debris, floods 
due to higher water volume. 
Undulation of roads will be 
measured by roughness 
profilometers. Estimated costs are 
based on previous experiences. 

Total  6.0  
Note: ADB finances 93% of the total adaptation costs. 
Source: Asian Development Bank. 

 
V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

 

Mitigation Activity 

Estimated GHG 
Emissions Reduction 

(tCO2e/year)a 

Estimated 
Mitigation Costs 

($ million) Mitigation Finance Justification 

NA NA  NA  NA  
NA = not applicable, tCO2e = tons of carbon dioxide equivalent. 
a Energy savings/year x emission factor = GHG emissions reduction. 
Source: Asian Development Bank. 


