
Madhya Pradesh Urban Services Improvement Project – Additional Financing (RRP IND 42486-018) 

CLIMATE CHANGE ASSESSMENT 
 

I. Basic Project Information 
 
Project Title: Additional Financing to Madhya Pradesh Urban Service Improvement Project 
Project Cost  
($ millions): 

Asian Development Bank (ADB) Additional Financing: 270.0 and Non-ADB 
Financing: 115.7 

Location: 72 urban local bodies of Madhya Pradesh in India 
Sector: Water, sanitation and other integrated urban development infrastructure and 

services 
Theme: Inclusive economic growth, environmental sustainability 
Brief Description: 
 The project adopts a sector lending modality for developing sustainable, 

inclusive, and climate-resilient water supply in 64 small and medium-sized 
urban local bodies (ULBs), integrated stormwater and sewage infrastructure in 
six small and medium-sized ULBs and piloting integrated urban development 
approach in two ULBs in Madhya Pradesh .  

Project outputs include: (i) Water supply and integrated storm water and 
sewage infrastructure improved and (ii) Institutions strengthened and capacity 
of Madhya Pradesh Urban Development Company Limited, and urban local 
bodies, and consumers developed. 

Key climate change measures to make the subproject low emission and 
climate resilient include greenhouse gas capture through water conservation 
through nonrevenue water management in water scarce areas, groundwater 
recharge measures in towns where groundwater is the drinking water source 
and raised elevation of critical infrastructure considering high flood levels. 

ADB = Asian Development Bank. 
 

II. Summary of Climate Change Finance 
 

Project Financing Climate Financea 

Source 
Amount 

($ millions) 
Adaptation 
($ millions) 

Mitigation 
($ millions) 

Asian Development Bank    
 Ordinary capital resources (concessional loan) 270.0 23.6 10.1 
Co-Financing  115.7 8.1   3.8 
 385.7 31.7 13.9 

a Excluding contingency and taxes. 
 

III. Summary of Climate Risk Screening and Assessment 
 

A. Sensitivity of Project Component(s) to Climate or Weather Conditions and the Sea Level 
1.  Water supply system in 64 project towns improved (Clear water feeder mains; Ground level/master 

balancing service reservoirs and elevated reservoirs [OHTs]; Distribution network; Water supply 
house service connections)  
(i) High sensitivity to temperature increase 
(ii) Medium sensitivity to increase in rainfall 
(iii) High sensitivity to decreased rainfall/drought conditions 

2.  Sanitation systems in eight project towns developed or improved (Sewage collection and pumping 
systems (pump and lift stations); Sewage treatment plants and treated wastewater disposal/reuse 
systems; House sewer connections) 
(i) Low sensitivity to increase in rainfall for wastewater treatment 
(ii) Medium sensitivity to increase in rainfall for fecal sludge management 
(iii) High sensitivity to increased temperature/decreased rainfall/drought conditions 

3.  Institutional and human capacities strengthened for service improvements and sustainability 

http://www.adb.org/Documents/RRPs/?id=42486-018-3
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(i) Low sensitivity to changes in climate and weather conditions 
B. Climate Risk Screening 
The key risks to the project and subprojects are extreme temperature and prolonged reduction in 
precipitation’ 
1.  Temperature increase may lead to: (i) increased sewage treatment requirements due to lowered 

dissolved oxygen and biological activity increase; (ii) increased energy consumption charges;                        
(iii) increased evaporation losses in water systems; and (iv) deterioration of water quality and 
increased treatment requirements in surface water sources. (High risks) 

2.  Precipitation decrease may lead to: (i) increased organic loading in sewerage systems; (ii) lowered 
sewage flow in collection systems leading to silt deposition in pipeline; (iii) variation in potable water 
sources/quantum availability necessitating supply-side management; (iv) need for additional source 
creation/diversification with associated costs; (v) increased energy charges (higher drawdown at 
source); (vi) deterioration of water quality and increased treatment requirements; and (vii) increased 
terminal point storage by beneficiaries resulting in increased wastage volumes. (Medium risks) 

3.  Higher frequency and intensity of extreme rainfall events and cyclones may lead to service delivery 
disruption and interruption in urban water and sewerage systems, and (higher emergency and 
breakdown maintenance costs (recurring) due to damage to infrastructure. (Medium risks) 

C.  Climate risk category: High 
D.  Climate Risk and Adaptation Assessment 
1.  Hazards and exposure 

(i) Madhya Pradesh is a region in India frequently encountering various geophysical hazards 
causing loss and damage to life and properties. On the basis of available data,a disasters 
frequently occurring in the State are caused by: droughts, floods, earthquake, and storms. 

(ii) Madhya Pradesh has a subtropical climate with three distinct seasonsb―winter from December 
to February; summer season from March to May; and rainy season extending from June to 
October. During winters, the mean temperature hovers around 10˚C with an average maximum 
(daytime) temperature around 25˚C and the average minimum (nighttime) temperature goes 
down to as low as 1˚C in some regions. During summers, the mean minimum temperature is 
22˚C and mean maximum is 38˚C, which can go up to 48˚C, especially in May and June which 
are the hottest months. 

(iii) The average annual rainfall for the state is 1,160 mm. Rainfall is heaviest in the southeastern 
parts of the state and it decreases as one move towards the northwest. Balaghat in the south 
receives the maximum rains, where average rainfall is above 1,600 mm. The other southern 
districts of Mandla, Dindori, and Anuppur receive between 1,200-1,400 mm of rain. The rainfall 
drops to the 1,000-1,200 mm as one moves further north and west. Western districts in Madhya 
Pradesh including most of those in the Malwa plateau and Sheopur and Shivpuri in the north 
receives 800-1,000 mm of rain. Average annual rainfall is stated to be below 800 mm in the 
south-western tip of the state, including southern half of Jhabua and western half of Barwani 
districts and in the north most districts of Morena, Datia, Gwalior, and Bhind. Most of the rainfall 
in the state is the result of southwest monsoon during June to September.  

(iv) Trend analysis of long term precipitation for the period 1951–2013 indicated that the monsoon 
season precipitation had declined slightly (up to 200 mm) during the selected period in the 
northern and central regions while a slight increase was noticed in the western part of the state 
(Mishra, et al, 2016).c Despite localized changes in monsoon precipitation trends in various 
regions of the State, overall annual average total monsoon precipitation was observed to be 
more or less stable during the period of 1951–2013.  

(v) A moderate greenhouse gas emission scenario (RCP4.5)d for Madhya Pradesh indicates that 
about 10% of the state will experience greater than 20C warming by 2035 (table note c).  
Monsoon season precipitation is projected to increase in Madhya Pradesh under climate 
change in the range of 5–15% under different emission scenarios. Central and southern regions 
of the state will likely experience increases in precipitation while the eastern region may face a 
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decline in the near-term climate under RCP4.5. The number of extreme precipitation events is 
projected to increase under most of the RCPs in Madhya Pradesh. Climate change is projected 
to increase the frequency and intensity of extreme rainfall events in this region that could lead 
to prolonged droughts or severe flooding. 

(vi) Sea-level rise will not be a major issue as project locations are not located in low-lying coastal 
areas. 

(vii) These conditions will have significant implications on agriculture, water resources, and many 
other sectors. Extreme climate events would exacerbate water resource problems in Madhya 
Pradesh, which is already facing infrastructure deficit even under the current climate. Existing 
engineering designs need to adequately take into consideration existing drought and flood risks 
as well as the projected increases from these risks associated with climate change. 

2.  Vulnerability of the system has two components, its sensitivity (susceptibility to be impacted) and 
the capacity to cope/to adapt to short term disaster risk or longer-term climate risks. 
(i) The overall sensitivity of the water supply and sanitation system to changing climate and 

weather conditions is medium. 
(ii) Institutional weaknesses are a major constraint for sustained water services (Low capacity). 

3.  Adaptation options identified and prioritized for managing climate and disaster risks. Improving the 
resiliency of water supply and sanitation infrastructure involves measures that will allow the system 
to continue operating despite the presence of identified hazards. The following measures are 
recommended or will be taken into consideration by the project management: 
(i) Design considerations to make the subproject climate/weather resilient include the (a) additional 

free-board allowance for key facilities such as production tube wells, water intakes, pump 
houses, and water treatment plant; (b) at least 15% extra reinforcement of overhead tanks to 
stand more intense cyclones and heavy winds; (c) 10% additional capacity in drainage systems 
to accommodate additional runoff due to increased rainfall intensity; and (d) adequate 
underground water recharging approaches will be implemented in towns where the ground 
water is drinking water resource; 

(ii) Necessary measures will be taken to reduce risks particularly from water scarcity, such as 
selection of appropriate water intake location, elevation of base of the facilities, and protection 
of embankments; 

(iii) Ensuring access to sustainable surface-based water sources wherever feasible; 
(iv) Designing distribution systems on district metering area basis to reduce nonrevenue water;  
(v) Improvement to sewage collection and conveyance systems with proper interconnection at 

household level and providing full-fledged sewerage infrastructure areas within subproject 
towns; 

(vi) Improvements to existing STPs and providing new STPs based on advanced technologies with 
lowered energy/area footprint to ensure higher degree of treatment; 

(vii) Use of updated standards, technical design, latest technologies and materials for key urban 
water and sewerage infrastructure; 

(viii) Incentivize water reuse for agricultural purposes through improvements to the STPs and 
through adoption of advanced technology-based treatment systems; and 

(ix) Raising awareness and promoting demand management among project beneficiaries 
E.  Climate Risk Screening Tool and/or Procedure Used 
SARD climate risk screening framework and methodology; a full Climate and Disaster Risk Assessment, 
formerly known as a Climate Risk and Vulnerability Assessment, and a focus on assessing the costs and 
benefits of risk reduction and the adaptation actions introduced by the project under current and future 
climate conditions. 

mm = millimeter, OHT = overhead tank, RCP = representative concentration pathways, STP = sewage treatment plant. 
a Madhya Pradesh State Disaster Management Policy.  http://home.mp.gov.in/sites/default/files/201803/1501765101 
Disaster-Management-Draft-Policy1.pdf. 

b GOMP, 2013. Madhya Pradesh State Action Plan on Climate Change – Integrating Concerns, Converging 
Possibilities. Housing and Environment Department (Draft version). 

c Mishra, V., Shah,R., and Garg, A., 2016: Climate Change in Madhya Pradesh: Indicators, Impacts and Adaptation.  
  Working Paper No. 2016-05-05, Indian Institute of Management. Ahmedabad, May 2016. 
d RCP – Representative Concentration Pathways. http://sedac.ipcc-data.org/ddc/ar5_scenario_process/RCPs.html.  
 

http://home.mp.gov.in/sites/default/files/201803/1501765101%20Disaster-Management-Draft-Policy1.pdf
http://home.mp.gov.in/sites/default/files/201803/1501765101%20Disaster-Management-Draft-Policy1.pdf
http://sedac.ipcc-data.org/ddc/ar5_scenario_process/RCPs.html
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III. Climate Adaptation Plans within the Project 
 

Adaptation Activities 
(qualifying items for Climate 

Change finance) 

Climate 
Change Risk 
Addressed 

Costs 
(in $ million) Adaptation Finance Justification 

Continuous piped water 
supply coverage increased   
(Transmission mains from 
source tapping points) 

Increase 
temperature, 
prolonged 
reduced rainfall 
and drought 

15.86 Ensuring source augmentation by 
tapping sustainable sources during 
lowered water availability 

Water treatment capacity 
increased; 90% of the water 
quality tests met the country 
standards (water treatment 
units) 

Extreme 
rainfall and 
floods 

2.88 Water treatment plants control the 
water quality severely affected by 
heavy rainfall or droughts. 

Installation of bulk flow and 
household meters; Tariff and 
NRW mitigation 
(bulk meters, household 
meters) 

Increase 
temperature, 
prolonged 
reduced rainfall 
and drought 

5.78 A good supply-side management 
practice to reduce NRW losses, 
promotes water conservation and 
cope with water scarcity caused by 
lower than projected precipitation.  

Collection System: Closed 
conduits and HSC within 
property boundary included.  
(HSC connection) 

Extreme 
rainfall and 
floods 

1.59 Flood risk is reduced. Uncontrolled 
open discharge and overflow during 
extreme rainfall events avoided. 

Coverage of decentralized 
sewage management 
increased; 
(New STPs based on 
advanced technology; Old 
STP (WSP) rehabilitation/up-
gradation) 
 

 
Increase 
temperature, 
prolonged 
reduced rainfall 
and drought 
 

1.60 Pollution risk during droughts 
reduced/avoided. Risk of increased 
organic loading during low 
precipitation and drought periods 
avoided 
Wastewater reuse addresses risk of 
low water availability during drought. 

Increased area of wastewater 
management (effluent pipes, 
pumping etc. to facilitate 
availability to end users) 

Increase 
temperature, 
prolonged 
reduced rainfall 
and drought 

0.06 Reuse promotes water conservation 
to handle risk of water scarcity during 
drought 

Water supply Infrastructure in 
64 towns improved  
(SCADA in pumping system) 

 

Increase 
temperature, 
prolonged 
reduced rainfall 
and drought 

2.26 NRW measures promote water 
conservation to handle risk of water 
scarcity during drought 

Awareness building including 
IEC activities, workshops on 
water conservation, 
environmental protection and 
hygiene related 
(Cost of consultants for 
awareness building) 

 Climate and 
disaster risks 

1.67 Increased awareness on water 
conservation during severe droughts. 
Enhanced coping and adaptive 
capacity. 

Sub-total (A)  
10% contingencies  

Sub-total (B) 
12% GST 

31.7 
3.17 

34.87 
4.18 

Total climate change Adaptation 
financing is $ 39.05 million including 
10% contingencies and 12% 
government taxes. ADB climate 
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Adaptation Activities 
(qualifying items for Climate 

Change finance) 

Climate 
Change Risk 
Addressed 

Costs 
(in $ million) Adaptation Finance Justification 

Total climate change Adaptation finance 39.05 change financing includes 73.1 % of 
civil works & Equipment and 100% of 
consultant for capacity building costs. 
Details are in the PAM. 

ADB = Asian Development Bank, GST = goods and services tax, HSC = house service connection, IEC = information, 
education and communication, NRW = nonrevenue water, PAM = project administration manual, SCADA = 
supervisory control and data acquisition, STP = sewage treatment plant, WSP = waste stabilization ponds.  

 
V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

 
 
Mitigation Activity 
(Components considered for 
 climate change Mitigation 
Financing) 

Estimated 
GHG 
Reduction 
(tCO2e)/year 

Estimated 
Mitigation 
Finance  
(in $ million) 

Mitigation Finance Justification 

Surface Water Source 
augmentation/ strengthening 
for long term availability 
(Anicuts, weir and river 
ponding included) 

 
 

2,892 

 
 

13.93 

Decentralized conventional energy 
usage for ground water pumping 
avoided. 

Sub-total (A)  
10% contingencies  

Sub-total (B) 
12% GST 

13.93 
1.39 

15.32 
1.84 

Total climate change mitigation 
financing is $17.16 million including 
10% contingencies and 12% 
government taxes. ADB climate 
change financing includes 73.1 % of 
civil works & equipment. Details are in 
the PAM. 

Total climate change Mitigation finance 17.16 

ADB = Asian Development Bank, GHG = greenhouse gas, GST = goods and service tax, PAM = project administration 
manual, tCO2e = tons of carbon dioxide equivalents. 
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