
Delhi–Meerut Regional Rapid Transit System Investment Project (RRP IND 51073) 

 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 

Project Title: Delhi–Meerut Regional Rapid Transit System Investment Project 

Project Cost ($ million): 1,049 

Location: Delhi, Ghaziabad, and Meerut (Uttar Pradesh), North India 

Sector: Transport (rapid rail transport, urban and non-urban) 

Theme: Inclusive economic growth; Environmentally sustainable growth 

Brief Description: 
 

The investment project will finance the first of three prioritized rail corridors of 
the planned regional rapid transit system (RRTS) network in the country’s 
National Capital Region (NCR). The Delhi–Meerut RRTS will pass through the 
densely populated sections of the NCR, connecting Delhi to Meerut via 
Ghaziabad and providing safe, reliable, and high-capacity commuter transit 
services. With a design speed of 180 kilometers (km) per hour and high 

frequency operations (5 to 10 minutes), this 82-km long corridor is expected to 
substantially reduce journey times by approximately 2–3 hours. The project will 
finance the following components:  

i) RRTS route of 82.2 km (68 km of elevated sections and 14.2 

km of underground and ramp sections) 

ii) 24 stations including 18 elevated and 4 underground stations 

iii) 2 maintenance depots 

iv) overhead electrification 

v) signalling and communications systems 

 
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 (regular loan) 1,049.00 3.07 1,045.93 
Source: Asian Development Bank. 

 
III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT  

 

A. Sensitivity of Project Components to Climate or Weather Conditions and Sea Level 
 

1. Steel tracks. Steel rail can reach +20oC higher than the air around them. Hence, high temperatures 
in the NCR, which often exceed 40oC in the summer with sporadic annual incidences of heat waves, 
may cause the steel to expand and buckle and form deformations called kinks when the weight of 

trains put stress in sections weakened by excessive heat.  
2. Elevated viaducts. The elevated viaducts made of reinforced cement concrete will be subjected to 

daily, seasonal, and yearly repeated cycles of heating and cooling induced by solar radiation and 
surrounding air. Abrupt temperature changes can cause cracking and spalling of concrete due to 
thermal shock, and aggregate expansion can also produce distress within the concrete. 

3. Underground section and stations. Underground concrete structures can suffer from thermal 

shrinkage stresses that may result in the formation of cracks leading to seepage and leakages from 
surrounding groundwater into the tunnel system. Water leakages can also occur at expansion joints, 
construction joints, honeycomb areas, and isolated locations of defects and discontinuities. There 
will also be significant risk of flooding of the RRTS underground systems by ingress of flood waters 
from various sources, mainly from surface water (urban) flooding and burst city water pipes.  
 

http://www.adb.org/Documents/RRPs/?id=51073-002-3
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B. Climate Risk Screening 
 
1. Extreme temperature. The State Action Plans on Climate Change (SAPCC) for Delhi projects the 

temperature to increase by 1.5oC–2oC within the next 3 decades. The climate risk tool ThinkHazard 
shows that the entire RRTS project area (Delhi, Ghaziabad, Meerut) have high extreme heat risks. 

a High risk means that prolonged exposure to extreme heat, resulting in heat stress, is expected to 
occur at least once in 5 years. The SAPCC highlights six vulnerable sectors with energy, transport, 
and urban development identified as the most affected by climate change. 

2. Extreme rainfall and floods. The SAPCC for Delhi projects rainfall levels to increase by 20% within 
the next 3 decades. According to ThinkHazard, urban flooding risk is high in Delhi, medium in 
Ghaziabad, and low in Meerut. High risk means potentially damaging floods are expected at least 

once in the next 10 years, medium risk means >20% chance, and low risk means >10% chance. 
Water scarcity is classified as high in all three subregions of the NCR and this means that droughts 
are expected to occur on average every 5 years. 

3. Earthquakes. Earthquake hazard is classified as medium in all three sub-regions of the NCR and 
this means that there is a 10% chance of potentially damaging earthquake occurring in the next 50 
years. 

 

Climate Risk Classification: Medium 

C. Climate Risk and Adaptation Assessment 
 

1. The project was assessed to have medium to high risk from key climate change risks that were 
identified in the climate risk and vulnerability assessment (CRVA). The CRVA is available upon 
request. 

2. Design measures that have been taken to address the climate risks will contribute in mitigating the 
identified risks. 
 

D. Climate Risk Screening Tool and/or Procedure Used 

       Screening tool and/or procedure used are outlined in Thinkhazard.a 
a ThinkHazard!: Developed for informational purposes by the Global Facility for Disaster Reduction and Recovery 

(GFDRR). http://thinkhazard.org/en/. 
Source: Asian Development Bank. 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

 

Adaptation Activity Target Climate Risk 

Estimated 

Adaptation Costs 

($ million) 

Adaptation Finance 

Justification 

1. Use of head-hardened 

rails in special heat 
treatment of steel that 
achieves an increase in 
hardness by nearly 50% 
in comparison with 
standard steel grades 

 

Damage of steel rail 

due to extreme 
temperature  

2.95 Additional costs of 

using head-hardened 
rail rather than the 
standard steel grade 

2. Raise the entrances 
above the adjacent 
ground level by 0.6 m for 
underground stations 

Flooding of 
underground stations 
due to excess water 
during heavy rainfall 
incidents 

0.05 
 
 

Civil works costs for 
making underground 
station entrance higher 
than adjacent ground 
level solely to prevent 
flooding 

3. Installation of rainwater 
harvesting features at all 

Reduced availability 
of water due to 

2.95 Additional costs for 
installing rainwater 

harvesting features 

http://thinkhazard.org/en/
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Adaptation Activity Target Climate Risk 

Estimated 

Adaptation Costs 

($ million) 

Adaptation Finance 

Justification 

RRTS stations in the 

viaduct section 

drought especially 

during the dry season 

4. Increase in height of 
piers of the bridges 
across the Yamuna and 
Hindon rivers 

Flooding and damage 
of RRTS due to 
increased rainfall 

1.60 Additional costs for the 
increased height of 
piers 

5. Construct deeper well 
foundations for the 
bridge across Yamuna 

river 

Increased scouring 
due to increased 
velocity of water and 

flooding 

2.50 Additional costs for 
constructing deeper 
well foundation 

TOTAL  10.05  

ADB is financing 26% of the total civil works cost. Hence, of the total project adaptation cost of $10.05 
million, ADB will finance about $3.07 million.  

ADB = Asian Development Bank, m = meter, RRTS = regional rapid transit system. 
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 

Construction of rapid 
rail transit system that 
is less polluting than 
cars and buses   

258,035 1,545.06 The project is expected to cause 
a shift in mode of transport for 
commuters from higher emitting 
private cars and buses to the 
new rail that is more efficient and 

emits lower GHGs. 
GHG = greenhouse gas, tCO2e = tons of carbon dioxide equivalent. 
a Energy savings/year x emission factor = GHG emissions reduction. 
Source: Asian Development Bank. 

 
VI. MANAGEMENT ACTIONS 

 
Recommended management actions include, but are not limited to, the following: 

1. Conduct intensive periodic asset monitoring, comprehensive asset condition data and fault 
recording, and mechanized maintenance rather than the traditional manual maintenance. Such kind 
of preventive maintenance can take care of climate change impacts iteratively while reducing the 
risk of committing to expensive investment at the beginning of the project cycle.  Under this 
approach, incremental adaptation measures can be decided and implemented over successive 
short timescales. Such an approach allows managing climate change uncertainty iteratively, based 

on gradual, increasingly reliable climate change data. 
2. As part of routine maintenance, provide surface coatings or other surface treatments on concrete 

lining of tunnels to prevent ingress or passage of water and to prevent or reduce the diffusion of air 
or permeation of aggressive chemicals into the underground rail sections 

Source: Asian Development Bank.



4 Appendix 1 

GREENHOUSE GAS EMISSION REDUCTION CALCULATION SHEET 
 

Number of 
Passengers Year 

CO2 Emission 
Saving Due to 

Modal Shift  
(kg) 

CO2 Emission 
from RRTS 

CO2 Savings  
(Ton) 

       203,076.54  2025 175,484,023  89,838,180                 85,646  

       252,479.82  2026 199,975,934  94,337,670              105,638  

       313,901.64  2027 227,886,126  99,062,514              128,824  

       390,265.81  2028 259,691,681  104,023,999              155,668  

       485,207.41  2029 295,936,266  109,233,976              186,702  

       603,245.85  2030 337,239,425  114,704,892              222,535  

       750,000.00  2031 347,356,608  120,449,816              226,907  

       772,500.00  2032 357,777,307  126,472,307              231,305  

       795,675.00  2033 368,510,626  132,795,922              235,715  

       819,545.25  2034 379,565,944  139,435,718              240,130  

       844,131.61  2035 390,952,923  146,407,504              244,545  

       869,455.56  2036 402,681,510  153,727,879              248,954  

       895,539.22  2037 414,761,956  161,414,273              253,348  

       922,405.40  2038 427,204,814  169,484,987              257,720  

       950,077.56  2039 440,020,959  177,959,236              262,062  

       978,579.89  2040 453,221,588  186,857,198              266,364  

    1,007,937.28  2041 466,818,235  196,200,058              270,618  

    1,038,175.40  2042 480,822,782  206,010,061              274,813  

    1,069,320.67  2043 495,247,466  216,310,564              278,937  

    1,101,400.29  2044 510,104,890  227,126,092              282,979  

    1,134,442.29  2045 525,408,037  238,482,397              286,926  

    1,168,475.56  2046 541,170,278  250,406,517              290,764  

    1,203,529.83  2047 557,405,386  262,926,843              294,479  

    1,239,635.72  2048 574,127,548  276,073,185              298,054  

    1,276,824.80  2049 591,351,374  289,876,844              301,475  

    1,315,129.54  2050 609,091,915  304,370,686              304,721  

    1,354,583.43  2051 627,364,673  319,589,220              307,775  

    1,395,220.93  2052 646,185,613  335,568,681              310,617  

    1,437,077.56  2053 665,571,181  352,347,115              313,224  

    1,480,189.88  2054 685,538,317  369,964,471              315,574  

      Cumulative 7,483,017 

      Average per annum 258,035.05 
CO2 = carbon dioxide, GHG = greenhouse gas, kg = kilogram, RRTS = regional rapid transit system. 
Source: Asian Development Bank estimates.



Appendix 2 5 

ASSUMPTIONS FOR GREENHOUSE GAS SAVING CALCULATION  
 
1. Source of emission reductions. Carbon dioxide (CO2) emission savings are based on 
the modal shift of passengers from buses, cars, and two-wheelers to the regional rapid transit 
system (RRTS). RRTS emissions have been deducted from the CO2 emission savings. CO2 
emissions from the RRTS include those from electricity generated for the operation of the RRTS, 
stations, and two depots.  

 
2. Upstream construction emissions rail. This has not been included as the baseline 
(road) has comparable construction emissions plus the upstream emissions of vehicle production 
in the baseline is much higher than that of the rail carriages.  
 
3. Modal shift  
 

(i) The RRTS will transport mainly passengers and not freight. Thus, the modal shift 
from trucks has not been considered.  

(ii) Modal shift assumed is 40% from buses, 15% from two-wheelers, and 20% from 
cars.  

(iii) Modal shift from planes has not been considered as the distance is too short for 

air travel. 
(iv) The travel distance for modal shift considered is 50 kilometers (km). 
(v) Growth in diverted traffic is 13.96% per year from 2025 until 2030, and 3% per year 

from 2031 until 2054. 
 
4. Road traffic data for modal shift. This is taken from traffic studies on existing roads. 
 
5. Emission factor (EF)  
 

(i) For cars, 139.5 grams per kilometer (g/km); buses, 787.7 g/km; and two-wheelers, 
28.6 g/km – taken from Ministry of Housing and Urban Affairs guidelines 

(ii) RRTS EF taken from the detailed project report (includes train operation, stations, 

and depots) 87.9 gram/megajoule (gm/MJ) from coal (54%); 100.5 gm/MJ from 
lignite (1.7%); 49.4 gm/MJ from gas (6.9%); 69.1 gm/MJ from diesel (0.1%); hydro, 
nuclear and renewable (0 emissions) – taken from Central Electricity Authority of 
New Delhi 2018 data 

 
6. Electricity consumption 
 

(i) Electricity consumption 98.23 mega volt ampere (MVA) for 2025, 136.3 MVA for 
2031, and 170.31 MVA for 2041 – taken from the detailed project report 

(ii) Emissions increase by 5% per year for RRTS operations 


