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From Impacts  To Adaptation
 Prolonged drought

 Lower flows 

 Impaired water quality
 Higher concentrations of 

contaminants in source 
water

 Increased salinity

 Situational awareness
 broad to local

 Vulnerability Assessments

 Adaptive Management



Climate Vulnerability is a function of:

Operational & 
structural

Behavioral & 
sociological

Technical Political

Technological Legal & financial

Institutional
CAPACITY TO COPE

LOCATION

AND

Courtesy of Paul Fleming, 
SPU
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Location and system specific impacts



Cone of Uncertainty*

o Conventional Planning
• Assumes stationary climate
• Uses recorded weather and hydrology times series
• Plan inside the Cylinder of Certainty

*Denver Water, Adapted from 
Malcolm Pirnie
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Recorded
Variability

Future
o Climate Change Planning

• Hundreds of possible climate scenarios
• Multi-outcome planning
• Robust over optimal
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Decision Support Analysis

Including climate 
change factors in 
decision support 
analyses is essential 
for planning and 
preparing for a range 
of potential impacts 
and managing the 
uncertainty of climate 
change.

A reference: www.wucaonline.org
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.       Concept is Not new – WUCA papers – scenario planning, decision making, robust decision making, othersManaging the uncertainties.         Probabilities…cannot rely on them b/c they are elusive – need to deal with the outliers Pat Mulroy example – cannot rely on probability – b/c not addressing things that are highly improbable will burn you



Adaptive Management

 Plan to manage for slow climate 
changes AND catastrophic events
 Probabilities are elusive – address the 

outliers

 Iterative process
Plan

Do

Check

Act
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This "plan, do, check, act" continual improvement framework is often further supported by gap analysis, benchmarking, and best practice review to understand improvement opportunities and establish explicit service levels, guide investment and operational decisions, form the basis for ongoing measurement, and provide the ability to communicate clearly with customers and key stakeholders.



Research What’s Being Done

Federal agencies are busy
NOAA
DOI
 EPA
OSTP
CEQ
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NOAA last week announced its climate services portal as well as (more details here)RISAs,(regional integrated science and assessment) DOI – sectoral order # which calls for creation of climate service centers and and 22 landscape conservation cooperativesEPA’s office of water has a climate ready utilities working group that is working on recommendations for water and wastewater utilities to be “climate ready – or climate resilient” will make recommendations to the National Drinking Water Advisory Council, who in turn reports to the AdministratorOffice of Science and Technology Policy has lead on adaptation science, is hosting a workshop  



What else is the water sector doing?

Presenter
Presentation Notes
How do you keep track of all of this? For the past three years or so,  AMWA has been involved with many initiatives – from a joint letter to Congress, to supporting a bill on climate adaptation programs for utilities.  The Water Research Foundation is supporting climate change with special initiative, climate clearinghouse, ten of the largest water utilities in the country working on climate change formed the Water Utility Climate Alliance.  Reach out your association’s websites – AMWA keeps an updated website of federal initiatives, utility initiatives, etc.



www.waterclimateforum.org
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One resource to know about – in January AMWA together with 4 other organizations sponsored a forum in DC to… over 20 speakers – presentations and audio files will be online in the next two weeks.  Also will be publishing adaptation principles:  a list of 7 items and a brief overview of these fundamental considerations that water utilities must take into account to effectively plan to adapt to climate change. Also to raise awareness among government and non-government policy makers and leaders.    The thoughts in this presentation are embodied in these adaptation principles.



Collaboration is needed – beyond the 
usual suspects

Water 
Agency

Other 
usual 

suspect*

Federal  govt.

Other 
water 
agency

Local govt.
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Utilities cannot go it aloneUtilities cannot be left to do it aloneIf you think back my previous slide – climate vulnerability is a function of location and capacity to cope, your capacity to cope will be largely dependent on who you reach out to for assistance – technology, ideas, buy-in, etc.  Other usual suspect – public, energy…



Collaborate

Water 
Agency 
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Suspects Cities of 

the 
future 
(ICLI, 
e.g.) 

Agriculture
/Land Use
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Utilities cannot go it aloneUtilities cannot be left to do it aloneAt the climate forum in DC last month, one of  the Australian speakers – Shared her trial by fire success story and noted that Persuading others to share your vision works best when you issue an invitation
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 AMWA: www.amwa.net/cs/climate
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 DOI Secretarial Order No. 3285: 
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