
Second Rural Connectivity Investment Program (RRP IND 48226-002) 

CLIMATE RISK ASSESSMENT AND MANAGEMENT REPORT 
 
I. Basic Project Information 
 

Project Title: Second Rural Connectivity Investment Program 

Project Budget: $1,225.26 million1 

Location: Assam, Chhattisgarh, Madhya Pradesh, Odisha, and West Bengal States, India 

Sector: Transport (road transport) 

Themes: Inclusive economic growth, Environmentally sustainable growth 

Brief Description: 

The Second Rural Connectivity Investment Program (RCIP) will improve rural connectivity in 
the states of Assam, Chhattisgarh, Madhya Pradesh, Odisha, and West Bengal, facilitating 
safer and more efficient access to livelihood and socioeconomic opportunities for the rural 
communities. It will construct rural roads to all-weather standard for the unconnected 
habitations and upgrade rural roads linking to the state’s district centers for an aggregate length 
of 12,000 kilometers (km). 

The investment program is estimated to cost $1,225.26 million, and all tranches will be 
implemented from 2018 to 2024. Tranche 1 will cover (i) a total of 3,145.65 km rural roads 
constructed to all-weather standard under Pradhan Mantri Gram Sadak Yojana-I (PMGSY-I) 
(976.99 km in Assam, 1,571.28 km in Odisha, and 597.38 km in West Bengal), and (ii) a total 
of 3,157.24 km rural roads upgraded under PMGSY-II (1,001.08 km in Chhattisgarh and 
2,156.16 km in Madhya Pradesh). 

 
II. Summary of Climate Risk Screening and Assessment 
 

1. Increase in frequency and intensity of precipitation. Heavy rains can increase the risk 
of short- and long-term flooding, disruption of road networks, decrease in accessibility, 
erosion of roads and embankments, surface water drainage problems, slope failures, and 
landslides, among others. Increase in river flow will result in increased surface runoff that 
can damage bridges. Over capacity of bridges and culverts will cause upstream flooding, 
resulting in damaged infrastructure. Road infrastructures are prone to flooding in Assam, 
Odisha, and West Bengal.  

2. Increase in frequency of cyclones. Severe cyclones will lead to increased flooding of 
roads, and prolonged inundation can lead to long-term weakening of road infrastructure. 
Roads and bridges can be damaged due to wave battering and high winds. Traffic signs, 
street lamps, and other road appurtenances will also be affected. Odisha and West Bengal 
(mainly in the south) are more affected by cyclones coming from the Bay of Bengal. 

3. Sea level rise and increase in storm surges. Road infrastructure in coastal areas will 
be affected by rising sea levels. Low-lying roads will experience more frequent and severe 
flooding. Sea level rise and storm surges may also damage the road base and weaken 
bridge support. Roads in Odisha and West Bengal are mostly affected, especially 
infrastructure located in coastal areas. 

 

                                                      
1  The cost for Tranche 1 is $665.32 million, with ADB financing of $250 million. 

http://www.adb.org/Documents/RRPs/?id=49228-001-3
http://www.adb.org/Documents/RRPs/?id=48226-002-3
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A. Sensitivity of project component(s) to climate / weather conditions and sea level  

Project components 
1. Roads 
2. Cross and side drains 
3. Slopes 

Design of project components need to focus on sensitive 
weather parameters that are subject to a wide variety of 
changing climate/weather conditions in the future such as 
increase in intensity and frequency of precipitation and  
cyclones, sea level rise, and increase in storm surges.  

B. Climate risk screening  

Risk topic Description of the Risk  

Precipitation and flooding Assam. All rivers in Assam are prone to floods mainly because 
they receive heavy rainfall within a short time. Riverbank 
erosion is a serious problem leading to displacement of people 
due to the disappearance of villages year after year. Total area 
eroded from 1954 to the present is approximately 386,476 
hectares, which means that about 7% of the land in the state's 
17 riverine districts has been lost due to river erosion in the last 
50 years. 
 
Chhattisgarh. The average monsoon season rainfall for the 
state has been observed to have a decreasing trend. Although 
Chhattisgarh does not fall within an annually perennial flood-
prone zone, devastating floods occur and are associated with 
low land stretches exposed to direct spillage from large 
flooding rivers.  
 
Madhya Pradesh. Based on current observed rainfall, there is 
a 1.25 times increase in precipitation projected in most parts of 
Madhya Pradesh. An increase in precipitation is also projected 
in the eastern parts of Hoshangabad, the northern and 
northeastern parts of Betul, and the southern part of Sehore. 
No change is projected in Bhind, Gwalior, Morena, and 
Shivpuri.  
 
Odisha. Mean annual precipitation is projected to increase by 
10%–15%. There will also be increase in coastal flooding, 
erosion, and saltwater intrusion.  
 
West Bengal. Although statistically not significant, a slight 
trend of rainfall increase by about 1.45 millimeters per year 
(mm/year) is observed. About 42% of the West Bengal area is 
flood prone, which is manifested across the state by various 
modes. Incessant rains and occasional cyclones lead to 
extensive landslides in the northern part of West Bengal.  

Cyclone Assam. The approach of the South West Tropical Monsoon is 
usually marked by strong winds, accompanied by 
thunderstorms, hailstorms, and occasional cyclones typically 
between April and May.  
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Odisha and West Bengal. Long-term observations in 1900–
2008 have showed an increasing trend of tropical cyclonic 
storms (88–117 km/hour [h]) as well as formation of severe 
cyclonic storms (118–167 km/h) in the Bay of Bengal, affecting 
Odisha and West Bengal.  

Sea level rise Odisha. Long-term observations have showed an increase in 
storm surges along coastal areas. There will also be an 
increase in coastal flooding and inundation as well as salinity 
intrusion.  

West Bengal. The average sea level rise has been 1.3 mm/ 
year along the Indian coast. However, tide gauge observations 
at the Diamond Harbour Port of West Bengal indicate a sea 
level rise of 5.7 mm, which can be attributed to subsidence in 
the region at the rate of 4 mm/year. 

Summary of Climate Change 
Risks 
 

 

State A B C D E F G H 

Assam 2 0 3 3 3 0 0 2 

Chhattisgarh 2 2 2 2 0 2 0 2 

Madhya 
Pradesh 

2 2 2 2 0 0 0 2 

Odisha 2 2 2 3 0 0 2 3 

West Bengal 2 1 2 2 0 0 2 2 
0 = No risk, 1 = Low risk, 2 = Medium risk, 3 = High risk 

A = temperature increase and heatwave, B = drought and water availability, 
C = increased frequency and intensity of precipitation, D = increased 
flooding frequency and extent, E = erosion of river banks, F = landslides in 
hilly regions, G = sea level rise and coastal inundation and salination, H = 
increased frequency and intensity of tropical cyclones. 

Climate Risk Classification: Medium 

C. Climate risk assessment 

As part of the environmental impact assessment, a section on climate risk and vulnerability 
assessment has been prepared for each participating state. Under this section, key climate 
change risks identified were increased temperature and heatwave, drought and water 
availability, increased rainfall and related flooding, and increased frequency and intensity of 
tropical cyclones in all states. Assam and Chhattisgarh were also vulnerable to erosion of river 
banks and landslides in hilly regions. Odisha and West Bengal were identified as prone to 
increased storm surges, coastal flooding, and sea level rise.  

 
III. Climate Risk Management Response within the Project  
 

The following measures will be incorporated in the design of rural roads in the five investment 
program states because of the identified climate risks: 

1. increase in embankment height in road sections located in low-lying and flood-prone 
areas,  

2. increase in capacity of longitudinal and cross drains, and 
3. slope protection. 
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States 

Costs of Climate Adaptation Measures for the Second Rural 
Connectivity Investment Program – Tranche 1  

($ million) 

Increase in 
Embankment 

Height  

Increase in 
Capacity of 
Line Drain 

Increase in 
Capacity of 
Cross Drain 

Protection 
Works 

Total 

Assam 2.31 0.00 3.61 0.32 6.24 

Chhattisgarh 1.32 2.47 0.63 1.43 5.85 

Madhya Pradesh 5.16 3.00 3.43 0.82 12.42 

Odisha 3.10 0.69 2.08 0.82 6.69 

West Bengal 1.39 0.31 0.93 0.37 2.99 

Total ($ million) 13.28 6.47 10.68 3.76 34.19 

% 38.85 18.91 31.24 11.07 
6.84 

of total cost 

 
The costs for the climate change adaptation measures for Tranche 1 are estimated at $34.19 
million, representing 5.14% of the total project cost of $665.32 million (ADB share of $14.35 
million represents 5.74% of total ADB financing for Tranche 1). 

The total costs of climate change adaptation measures for the overall investment program are 
estimated at $62.96 million (ADB share of $28.33 million represents 5.67% of total ADB 
financing for the investment program). 

 Source: Asian Development Bank assessment. 


