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Eight actions recommended by Western
Progress and numerous other academic
sortS'

X anmg
of integrated strategies at the federal level

s\ Impacts of transferring water from agricultural to
pan and environmental uses

X Enhance and expand state instream flow programs
2 Promote local watershed efforts
X Establish and strengthen statewide and local water trusts

X Improve ground water management strategies



Eric Kuhn’s Laws of hydrologic planning®

We assume that:
AThe future will look like the recent past”

~ ,-;.-._,‘..‘No two hydrologists use the same recent past”
>the future nor the past are what they used to be

eclamation is using 1906-2000 for the development of shortage
criteria for Lake Mead
*Reclamation Western Colorado Area Office 1s using 1975-2004 for the
development of operating criteria for Blue Mesa Reservoir
*Denver Water uses 1947-1991 for its planning decisions






Track record on implementing adaptive
management
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Successful Modeling failure Implementation failure

(after Walters et al.)



_Agreements In the West | 'I

b .

f~ ~ Strong focusing events

-

= nificant public interest

"X Personal attention of key leaders




% What is “seen’’through the
post or mid-drought policy-window?

X Enhanced will to act
X Money available “to do things better”



i
Agreements in the West L
| 7

)ng support for collaboration between
:_ h and management

eaningful Stakeholder involvement

Close Federal/State/local partnerships

Hayes, Pulwarty,
Miles others



Paradoxes? j
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r%,»Decentrqlization..... better coordination/integrated data




X Integrated River Basin
management....National vs. States vs.
borderlands priorities

mechanisms: Coalitions of local stakeholders
needto be inclusive and transparent..........
puitthis can lead to power
g\gles/robustness under stress

L""e'ep the water flowing for my needs...and,
oh yeah ...... protect that environment thing
(Limerick)



Research-based knowledge =
(Climate extremes, variability and change)

2] acking or inadequate, Available but not used

e Ineffectively or producing unintended
fisequences

HAV ilable, but if used effectively: Takes time to learn
iPpropriate applications and take effect

= Available, used effectively, can produce positive
results but overwhelmed by rates and magnitudes of
social, economic and environmental changes

Gilbert White and many others



AN Adaptation Framework

Efficient technologles AND ant|C|patory coordlnatlon

\existing federal, state, tribal and local drought-related
mformatlon and actlvmes Momtormg Response-Planning

Engaging in Preparedness

e .early warning systems,scenarios,
e s iInformation portals, flexibility within
watersheds, states, communities
Learn from other states


NIDIS08/NIDIS-ClimateChange/Pulwarty_Umatilla08.ppt

You first!

‘lour experience: How do/can we conduct

ef ve proactive planning and implementation?

(data, information, securing partnerships,
procedures for interaction-acceptable outcomes,
decision quality)




Early Warning (sub)Systems

W
b

X Monitoring and forecasting
National, regional and local levels

ssment

lanning and management authorities to generate risk and
enarios on an ongoing basis

Gommunication and public awareness
Communication/delivery of timely information on impending events,
lg € ntib{ risk scenarios and preparedness strategies to at-risk groups

4 |and sectors

X Preparedness

Outline, inform and coordinate actions required to reduce the loss and
damage expected from an impending event and for post-event planning



Image courtesy of J. Crocker.
Image courtesy of Seattle-Kimg County

Convention and Visitors Bureau
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Image from “Climate Change Impacts
and Adaptation Strategies for Urban Systems
in Greater Vancouver.”
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San Francisco Bay Sconarios for S7 , Level Rise
SFO
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Image courtesy of San Francisco
BCDC*.

Image courtesy of stock xchng



NIDIS08/NIDIS-ClimateChange/Pulwarty_Umatilla08.ppt

| 'm sure glad the
hole isn’t in our end . . .

/

Thanks!




Shutters on the “policy-window™ v

b

= Recovery vs. adaptation requires weighing, prioritizing
/~and sequencing of policies and programming

Institutions may matter, but they are often simply not
- there

(For some reason, recommendations post-2002 look
strangely like those post-1977)



EXxpectation i i
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Silfect of policy and to more coherent support
gnong policy makers and stakeholders 4

“What has been the experience post 1950s, 1976-77
and 20027?



The nature and characteristics of 4
adaptation as climate changes

risk management

Prediction and

[Proparecness [l Lo JCUon o
Mitigation i Disaster

Protection

Recovery Th e Hyd ro -
>
Assessment | I . I
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Dust Bowl Drought (1931-1940) 1950's Drought (1950-1957)

TIME SCALES OF CLIMATE VARIABILITY

n Heat waves, droughts = Decadal variahility
u Floods ® Solar variability

u Storm track variations n El Nifio- Southern Oscillation u Deep acean cireulation
u Madden- Julian Oscillation u Greenhouse gases
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30 Days A Season 3 Years 10 Years 30 Years 100 Years

SHORT-TERM INTERANNUAL DECADE-TO-CENTURY

Summer PDSI
l,g}'%/ 1950's Drought: 1950-1957

| Summer PDSI
Dust Bowl: 1931-1940

Observed Composite PDSI
DRY r WET

R P F
2 1 0 1



b Problems:

'Bush" supply of new information by would-be
viders of information/technology , and the “pull”
and for new information from would-be learners

’ :

4§ = Th

re difficult is understanding the socialization of
ssons learned by particular individuals and
rganizations through their own, direct trial and error
-experiences
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| “War_.‘()ve;% Water: Crisis of the 1980s ™
7/ U.S. News and World Report 31 Oct., 1983

Ty ﬁ'water utility manager must operate effectively
highly politicized setting and be acutely aware of
ublic policy, social, environmental, political and
mical aspects of meeting customers needs”

Inney 2006 Director, Aurora Water



1 Examples

ative American Water Rights

«Conjunctive Use and Management: Groundwater and
surface water in Arizona

Shortage Criteria
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Partnerships: Beyond “communication”

sume responsibilities
vver ge resources
ooperation in implementation

AS brokers/facilitators between
government-private sector

Linder, Bardach others



Multiple competing values
Multiple, competing objectives

Hydropower
Ecosystems

health




Early Warning (sub)Systems

1“1‘

3
_Preparedness

~ Outline and inform and coordinate actions required to
l_'edug,e the loss and damage expected from an

ﬁl\rding event and for post-event planning

Y Fvaluation and feedback

B e

Scale: Who are the actors? What are their perspectives
and needs? What are the entry points for decision-

aking? What decisions are made? How can this
process be improved

“



b
, %
Ul§,.ual stakeholder interaction

eded

e most important learning involves values,
ms, goals, and the basic “framing” of 1ssues in
rms of the drivers and importance

—Innovative partnerships incl.joint research




Where do science and policy speak to each other?

X Workshops and meetings (shared scenario construction;
ared model building?)

, ,s_gntations and briefings (incl. locally organized events,
g. hearings)
ne-on-one technical assistance
Coordination with other ongoing projects
Work with the local media
| * x\Web site development and maintenance
X Graduate-level courses on climate impacts & adaptation




(1) Clarification of goals at the human-environment interface
Awarenessiof the role of climate, demand-side needs

St p

-
\Y
COTTIT]

onstruction of and support for a solid cooperative
fe)undation for monitoring,research, management and

~ education



You are piling up a herztage of conﬂzct gxe
-~ and Iltlgatmﬂ,over water rights for there |s

not Suﬁ” cient Water to supply the land

“:John Wesley Powell 1893
(Internatlonal Irr a;;on Conference Eos —
‘Tj,--*gegner 1954 . 343) :
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Charting a Course for the Okanagan:

A Review of Issues and Actions

OKANAGAN PARTNERSHIP
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From climate impacts
assessment to water
resources practice—
Okanagan, Canada

I
THE OKANAGAN FACES A FORKIIN

THE ROAD

One path results in a

PROPOSAL FOR AN
OKANAGAN BASIN WATER

Scenario of
changing a W FCR LA Ot s R
0 streamflow | 20 e
(Dave’s Creek, o 2080 .
. Okanagan ) —xm iect AL
Basin)
June 2004
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COUNCIL

Presented by:
Flagship Co-chairs Dr. Tom Siddon and John Byland
Stewards, Okanagan Partnership Society
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Consequences: Okanagan Lake Issues

Graphs of ‘
_ Consequences
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Roger S. Pulwarty is a climate scientist and the Director of the National Integrated
Drought Information System (NIDIS, www.drought.gov) at the National Oceanic and
Atmospheric Administration (NOAA) in Boulder, Colorado. His interests and
publications are on climate variability and change, assessing social and environmental
vulnerability, and on developing climate information and services for risk management.
Dr.[/Pulwarty's work focuses on the Western U.S., Latin America and the Caribbean.
From 1998 to 2002 he directed the Regional Integrated Sciences and Assessments (RISA)
Program at NOAA. He also leads the Vulnerability and Capacity Assessments
component of the World Bank/GEF-funded project on “Mainstreaming Adaptation to
Climate Change in the Caribbean.”

Roger is a lead author on Vulnerability, Adaptation and Impacts in the 2007 UN
Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report, the
IPCC[Technical Report on Climate and Water Resources, and on the multi-
agency!1U.S. Climate Change Science Program Synthesis and Assessments
ReportsJincluding Climate Extremes. [JRoger has acted in advisory capacities on
climate and natural resources management to several U.S. and international agencies
including the Western States Water Council, the Environmental Protection Agency, the
Department of the Interior, the Governments of CARICOM (the Caribbean Economic
Community), Venezuela, Chile, the Organization of American States, the UNDP, UNEP
and the World Bank. He is Professor-adjunct at the [ /University of Colorado and
University of the West Indies. Roger has served on Committees of the U.S. National
Academy of Sciences, has testified before the U.S. Congress on climate, water resources
and adaptation most recently on “Water Supply Challenges in the 21* Century”, and
featured in several media communications, including the New York Times Magazine
article “The Future is Drying Up” (NYT, October 2007). He is a co-recipient of the 2008
NOAA/[]Administrator's award for outstanding achievements in integrating climate
research into decision making. !
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