
•	 Increases	in	periods	of	intense	heat	may	result	in	higher	water	
demands	for	domestic	and	industrial	uses.

Changes in frequency, duration, severity, and distribution of 
extreme weather events can affect water supply and sanitation 
services and infrastructure.

•	 Service	disruptions	may	increase	due	to	breakdowns	in	water	
distribution	pipelines	from	extreme	events,	such	as	unseasonal	
precipitation	patterns	and	flash	floods.	

Sector Briefing on Climate Change Impacts and Adaptation 

WATER SUPPLY AND SANITATION
Potential	Impacts	of	Climate	Change	
on	Water	Supply	and	Sanitation

Changes in precipitation can affect water supply availability 
and quality.
•		Reduced	precipitation	levels	can	decrease	the	availability	of	both	

surface	water	and	groundwater.
•		Increased	precipitation	intensity	and	flooding	can	overwhelm	existing	

drainage	infrastructure.
•		High-intensity	precipitation	may	increase	erosion;	larger	sediment	

loads	may	result	in	more	rapid	sedimentation	of	storage	reservoirs,	
reducing	storage	capacity.

•		Changes	in	the	amount	of	rainfall	may	affect	the	performance	
and	operation	of	water	systems;	increases	in	precipitation	
may	put	pressure	on	urban	drainage	systems	while	sewerage	
systems	may	become	more	difficult	to	operate	and	maintain	if	
precipitation	levels	and	discharge	decline.

•		Long-term	rainfall	increases	may	elevate	groundwater	levels,	
decreasing	the	efficiency	of	natural	purification	processes	
and	increasing	the	risk	of	infectious	disease	and	exposure	
to	toxic	chemicals.

Changes in ambient air and water temperatures 
can affect water supply availability and quality.
•		In	some	instances,	warmer	temperatures	may	

improve	biochemical	treatment	processes,	
particularly	in	cold	regions	or	seasons;	in	other	
instances	(particularly	in	warm	areas),	the	
efficiency	of	these	processes	may	be	reduced		
if	critical	thresholds	are	exceeded.	

•		Temperature	increases	may	result	in		
a	reduction	of	surface	water	availability	by	
decreasing	runoff	and	increasing	evaporation	
from	lakes	and	reservoirs.

•		Over	the	short	term,	the	more	rapid	melting	
of	snow	will	lead	to	an	increase	of	water	
availability	in	the	winter/spring	and	
decrease	water	availability	in	the	summer.	

•		Over	the	longer	term,	the	melting	and	
retreat	of	glaciers	will	first	increase	
water	availability,	and	then	significantly	
reduce	availability	for	downstream	users.

•		Higher	water	temperatures	will	decrease	
dissolved	oxygen	capacity,	potentially	
leading	to	hypoxia,	toxic	algae	growth,	
and	proliferation	of	waterborne	diseases.

•		Higher	temperatures	may	increase	
agricultural	water	demand	due	to	
decreasing	soil	moisture	and	increasing	
evapotranspiration	demand.	

Climate change can impact the water supply and sanitation sector in a number of ways.

Bangladesh: Strengthening the Resilience of the Water Sector 
in Khulna to Climate Change 

Khulna,	the	third-largest	city	in	Bangladesh,	is	located	on	the	
banks	of	the	Rupsha	and	Bhairab	rivers	in	the	southwest	part	
of	the	country,	where	the	consequences	of	climate	change	are	
expected	to	be	particularly	severe.	Khulna	currently	suffers	
recurring	and	worsening	waterlogging	problems.	The	situation	will	
be	further	exacerbated	by	increased	rainfall	and	sea-level	rise.	
Khulna’s	present	water	supply	is	mainly	from	groundwater	sources	
drawn	from	both	deep	wells	and	shallow	tube	wells.	Increased	
salinity	is	a	major	concern	given	the	projected	sea-level	rise.	
An	ADB	technical	assistance	project	has	produced	a	list	of	
structural	and	nonstructural	adaptation	options	prepared	for	
two	planned	investment	projects—the	City	Region	Development	
Project	and	the	Khulna	Water	Supply	Project—as	well	as	for	
other	government	projects	and	policy	actions.	The	impact	of	the	
technical	assistance	is	strengthened	resilience	of	the	water	sector	
in	Khulna	to	climate	change.

Source:	ADB.	2011.	Adapting to Climate Change: Strengthening 
the Climate Resilience of Water Sector Infrastructure in Khulna, 
Bangladesh. Manila.
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•	 The	structural	integrity	of	basic	water	infrastructure	may	deteriorate	
due	to	floods	and	periods	of	intense	heat	and	cold.	

•	 Increases	in	the	intensity	of	floods	may	result	in	the	contamination	
of	water	sources	and	may	increase	the	incidence	of	waterborne	and	
water-related	diseases.

•	 Increases	in	the	frequency	and	intensity	of	droughts	will	cause	
reduced	surface	discharge	and	falling	groundwater	tables,	which	
can	lead	to	increasing	source	water	pollution	and	to	the	drying	up	of	
wells,	extending	the	distances	that	must	be	traveled	to	collect	water.

Sea-level rise and storm surges put water supply at risk.
•	 Saline	intrusion	in	low-lying	coastal	areas	may	contaminate	aquifers	

and	force	currently	secure	water	sources	out	of	use.
•	 Saltwater	intrusion	may	corrode	materials	used	in	water	distribution.
•	 Coastal	storms	in	combination	with	sea-level	rise	can	damage	

coastal	water	supply	and	wastewater	treatment	facilities.
•	 Ocean	discharge	from	treated	wastewater	outfalls	can	be	impaired	

by	sea-level	rise,	particularly	during	high	tides	or	storm	surges.

Adaptation	Measures
•	 Water	supply	can	be	protected	against	increasing	variability	of	

seasonal	and	annual	precipitation	and	runoff	by	building	additional	
water	storage	infrastructure,	such	as	reservoirs	or	storage	tanks,	to	
provide	buffers.	

•	 Adjusting	infrastructure	designs	and	introducing	flexibility	in	water	
systems	operations	can	build	resilience	to	changing	climatic	
conditions	such	as	changes	in	the	seasonality	of	precipitation	and	
changes	in	flood	return	periods.

•	 Diversifying	water	supply	sources—including	conjunctive	use	
of	surface	and	groundwater,	reuse	and	recycling,	and	use	of		
household-level	water	sources	such	as	roof	water	harvesting—can	
mitigate	the	impacts	of	weather-related	disruptions	on	any	given	
component	of	the	water	supply	system.

•	 Flood	protection	infrastructure	can	help	prevent	contamination	of	
water	supply	sources	and	treatment	works.	In	some	cases,	water	
storage	can	also	contribute	to	downstream	flood	control.

•	 Increasing	coverage	of	community	water	supply	infrastructure	can	
improve	dependability	under	changing	climatic	conditions.

•	 Green	roofs,	street	trees,	wetlands,	and	porous	paving	can	reduce	the	
volume	of	stormwater	runoff	and	decrease	pressure	on	wastewater	
treatment	facilities.	

•	 The	preservation	of	riparian	wetlands	upstream	of	water	users	can	
improve	water	quality	and	quantity	and	provide	flood	protection	at	
times	of	high-intensity	or	long-duration	precipitation.	

•	 Separation	of	stormwater	and	sanitary	sewers	can	minimize	the	risk	
of	overwhelming	collection	systems	and	water	treatment	facilities	in	
times	of	heavy	precipitation.	

•	 Integrated	water	resources	management	within	river	basins	can	
improve	the	allocation	and	management	of	scarce	water	resources	in	
the	context	of	climate	change.

•	 Promoting	the	efficient	use	of	water	through	programs,	incentives,	
and	technologies	for	water	conservation	and	water	recycling	can	help	
reduce	water	demand.

•	 In	coastal	areas,	water	utilities	can	utilize	desalination	of	seawater	or	
brackish	water	to	supplement	insufficient	freshwater	resources.	

•	 A	properly	prepared	disaster	response	strategy	can	reduce	the	
negative	effects	of	water	service	disruptions,	particularly	to	critical	
services	such	as	sanitation	and	domestic	water	supply.

•	 Ensuring	that	water	authorities	and	stakeholders	are	equipped	with	
adequate	data,	information,	and	skills	will	help	them	to	respond	to	
the	impacts	of	climate	change.

Assessment	and	Information	Needs
•	 Assess	climate	change	impacts	and	vulnerability	in	both	biophysical	

and	socioeconomic	terms	to	identify	hot	spots	and	prioritize	
adaptation	investments.

•	 Assess	and	compare	the	costs,	benefits,	and	suitability	of	various	
adaptation	options.	

•	 Establish	climate	risk	monitoring	indicators,	thresholds,	and	
acceptable	coping	ranges	at	the	sector	and	project	levels.	This	can	
contribute	to	improved	climate	risk	management	and	planning.

•	 Develop	tools	for	rapid	assessment	of	the	vulnerability	of	a	water	
utility	to	climate	change.

•	 Establish	and	maintain	climatic,	hydrological,	and	hydrogeological	
data	collection	and	management	systems	for	planning	future	water	
supplies	under	climate	change.

Embedding Climate Change Adaptation Responses  
in the Kiribati South Tarawa Sanitation Improvement 
Sector Project

The	proposed	South	Tarawa	Sanitation	Improvement	Sector	
Project	aims	to	address	hygiene	and	sanitation	issues	in	South	
Tarawa	through	the	rehabilitation	and	upgrading	of	existing	
sanitation	infrastructure;	capacity	development	to	improve	
sector	planning,	and	operation	and	maintenance	of	urban	water	
supply	and	sanitation	services;	and	the	creation	of	a	sanitation	
maintenance	fund	to	ensure	adequate	financing	for	sanitation	
infrastructure	maintenance.

Climate	change	adaptation	measures	embedded	in	the	project	
design	include			
•	 drilling	the	ocean	outfall	through	coral	rocks	to	anchor	the	

outfall	more	solidly	and	prevent	it	from	being	damaged	by	
storm	surges;	

•	 improving	collection,	treatment,	and	disposal	of	sewerage	and	
septic	tank	sludge	to	reduce	the	possible	contamination	of	
freshwater	following	heavy	rainfalls	and	storm	surges;

•	 conservation	of	scarce	freshwater	resources	by	rehabilitating	
the	existing	saltwater	reticulation	system;

•	 eliminating	the	discharge	of	raw	sewage	into	nearshore	marine	
areas	to	reduce	increasing	stress	on	coral	formations	brought	
upon	by	warming	waters;	and		

•	 promoting	greater	awareness	of	the	links	between	health,	
hygiene,	and	sanitation	among	South	Tarawa’s	population.

Source:	ADB.	2011.	Report and Recommendation of the President 
to the Board of Directors: Proposed Loan and Administration of 
Grant to the Republic of Kiribati for the South Tarawa Sanitation 
Improvement Sector Project.	Manila.
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