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CLIMATE CHANGE ASSESSMENT  
 

I. Basic Project Information 

Project Title: Karachi Bus Rapid Transit (BRT) Red Line Project  

Project Budget: $484 million 

Location: Karachi, Pakistan 

Sectors: Transport and Urban Development 

Theme: Urban Transport 

Brief Description: 
The project will develop the Red Line bus rapid transit (BRT) corridor for the Karachi BRT system to 
enhance sustainable urban transport for the benefit of 1.5 million passengers. The project has two 
interlinked outputs: (i) the construction of a 26.6-km BRT corridor and associated facilities; and (ii) 
institutional development for effective project management and sustainable operation. The construction 
of a 26.6-km corridor and associated facilities (including bridges, tunnels, stations, depot, and bus fleets) 
may be affected by weather/climate impacts. 
 

II. Summary of Climate Risk Screening and Assessment  
Initial climate risk screening identified risks to the project sites from flooding, which may affect 
performance and lifetime of the investments. The materials and maintenance components for the 
projects may also be affected by flood and extreme temperature events 
 

A. Sensitivity of project component(s) to climate/weather conditions and sea level 
The project is expected to be sensitive mainly to temperature and precipitation, which were assessed 
further in the climate assessment (see below). 
 
1. Temperatures. Annual and extreme temperature events are expected to increase. Summer 

temperatures in Karachi are projected reach up to 45°C by 2040 under the high-case RCP 8.5 
scenario. It is expected that 20 days a year, daily average temperature will be greater than 40°C.  
 

2. Rainfall. Rainfall is projected to have increasing high inter-annual variability with total amount of 
precipitation increasing annually. However, extreme rainfall events will likely remain infrequent. 
 

3. Tropical Cyclone. Cyclones do not generally directly affect Karachi and storm surges generated by 
cyclone storms are also deemed not to impact the route of the BRT. 

 
4. Sea Level Rise. Sea level rise is expected to reach 5 cm above 1990 baselines by 2050. 

 

B. Climate Risk Screening 
The potential risks of projected climate change are the risks of flooding due to precipitation and heat 
waves due to extreme and prolonged high temperatures. 

 

Climate Risk Classification:  Medium  
 

Climate risk assessment  
A CRVA was undertaken during project preparation. The CRVA was guided by the ADB Guidelines for 
Climate Proofing Investments in the Transport Sector – Road Infrastructure Project (2011). In assessing 
the risk of climate change impacts, baseline data and information was gathered from relevant 
communities situated along the proposed Red Line BRT Route. The consultations focused on the 
aspects of municipal infrastructures that is linked with urban flooding, traffic congestion, drainage, solid 
waste, and other issues affecting the sustainability of the BRT project; these consultations led to the 
identification of potential flood locations along the BRT route. 
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Historical climate data were prepared from the Pakistan Meteorological Department’s (PMDs) baseline 
data for the period 1951–2016 to analyze temperature, rainfall, tropical cyclones originating from the 
Arabian Sea. For sea level rise, data and information from the National Institute of Oceanography was 
used. Climate modelling came from the PMD downscaling of general circulation models. 
The expected impacts on project performance were identified follows: 
 

1. Impact of Temperature: Projected increases and longer periods of high temperature and extreme 
heatwaves are likely to affect the BRT infrastructure (e.g. softening and spreading of liquid asphalt 
roads at 50 °C and thermal expansion of concrete bridge joints and underpasses). 

2. Impact of Precipitation. Increases in precipitation may exceed the capacity of the drainage and 
flood control infrastructures; these may exacerbate road deterioration and damage structures and 
vehicles. 

3. Impact of Wind. While the BRT related infrastructure (e.g., billboards, solar lamp posts, signages, 
terminal stations) is not at risk to high wind tunneling effect, it needs to be able to withstand 
potential extreme wind speeds.  

4. Impact of Sea Level Rise. Projected sea level rise is not expected to affect the Karachi BRT route. 
 

III. Climate Risk Management Response within the Project  
The project will help better cope with climate variability and change through the following priority 
adaptation measures integrated into the project design:  
 

1. Improved urban water drainage system along the BRT corridor. 
2. Bioswales and water retention measures, such as: 

a. Lane strips pavement for sections at-grade and in-between stations of the BRT dedicated 
lanes; 

b. Planting of vegetation in stations’ verge; 
c. Bioswale strip as delineator barrier between the BRT lanes and the mixed-traffic lanes; and 
d. Permeable pavements for pedestrian paths and cycle ways. 

3. Rain water collection and grey water system. 
 
The estimated incremental costs for adaptation is $20 million, described in the RRP and PAM. The 
remainder of ADB finance ($464 million) is considered mitigation finance.  
 
For mitigation, the following mitigation measures incorporated, are as follows:  

1. Solar photovoltaic panels at stations and depots plus battery storage (financed under the 
Green Climate Change co-financing, if and once approved). 

2. CNG-hybrid vehicles. 
3. Biomethane production from cattle waste. 

 
A cost-benefit analysis of different vehicle and fuel technologies led to the choice of CNG-hybrid buses 
for the BRT fleet, with an estimated reduction of 77,979 metric tons of carbon dioxide emissions per 
year.1 This result and environmental benefits will be further improved by the introduction of a waste-to-
fuel scheme, generating biomethane from cattle waste to fuel the BRT fleet, which will also significantly 
improve the system’s operational results by lowering the cost at-entry for CNG fuel. With such scheme, 
the estimated reduction of carbon dioxide emissions per year increases to 95,399 metric tons  
 
The project is exploring co-financing opportunities with the Green Climate Fund for both adaptation and 
mitigation components. 
ADB = Asian Development Bank, BRT = bus rapid transit, cm = centimeters, CNG – compressed natural gas,         
CRVA = climate risk and vulnerability assessment, km = kilometer, PAM = project administration manual, PMD = 
Pakistan Meteorological Department,  RCP = representative concentration pathways, RRP = report and 
recommendation of the President.  
Source: Asian Development Bank. 

                                                
1  ADB. 2018. Karachi BRT: GHG and Air Quality Impact Assessment based on Technology Options for BRT Buses. 

Grutter Consulting: London. 


