Climate Change and Water

Resources Management:
A federal perspective

U.S. Geological Survey Circular 1331

Collaborating for a Sustainable Water Future
February 18, 2009
Orlando, Florida

Ward Staubitz
USGS Cooperative Water
Program Coordinator




Report purpose

Characterize how a federal water agency can
incorporate climate change science into water
resources management and planning.
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Chronology of Events

May 31, 2007: USGS-USACE-NOAA-BOR Climate Change
meeting in Washington, DC with action item to form an
interagency workgroup that would provide a synopsis on
the state of knowledge on climate change;

November 2007: Organized an ad hoc group to produce a
document describing how a responsible federal water
agency can utilize climate change science;

December 3, 2007: First teleconference;

January 2008: Plans to create an interagency circular are
initiated;




Chronology of Events

February 2008:
Draft outline of the report circulated to agencies;

March - September 2008:

First draft of the report created;

Draft executive summary created;

Internal reviews;
October — November 2008:
External reviews;
Face-to-face interagency meeting to resolve comments;




Chronology of Events

December 2008:

USGS Circular 1331: Climate change and water resources
management: A federal perspective is approved for
publication;

February 2, 2009:

Official rollout and media release at the MIB in
Washington, DC.
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Report highlights
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Global mean sea level, USACE illustration based on IPCC figure




Highlights
Consensus among the research community:
The planet is warming
The sea level is rising

Snow is melting sooner in some regions
Atmospheric CO, is increasing rapidly

Huge uncertainty remains about potential climate change
Impacts on water resources

Key Point 1: The best available scientific evidence based on observations from long-term
monitoring networks indicates that climate change is occurring, although the effects differ
regionally.

Key Point 2: Climate change could affect all sectors of water resources management, since it
may require changed design and operational assumptions about resource supplies, system
demands or performance requirements, and operational constraints. The assumption of
temporal stationarity in hydroclimate variables should be evaluated along with all other
assumptions.




Highlights

Water Resources Management Challenges
GW depletion
Legal requirements for environmental flows;
Aging infrastructure

Demographic shifts (e.g., increased population near the
Nation’s coast)

Land use change
Climate change

Key Point 3: Climate change is but one of many challenges facing water resource
managers. A holistic approach to water resources management includes all
significant drivers of change.




Highlights

Monitoring networks are essential to
- tracking changes to hydrology
- advancing climate change science
- water resources management and planning

Key Point 4: Long-term monitoring networks are critical for detecting and
qguantifying climate change and its impacts. Continued improvement in the
understanding of climate change, its impacts, and the effectiveness of
adaptation or mitigation actions requires continued operation of existing
long-term monitoring networks and improved sensors deployed in space,
in the atmosphere, in the oceans, and on the Earth’s surface.

Key Point 5: Monitoring needs to focus on locations that describe the
climate signal (for example, upstream and downstream of major water-
management infrastructure or in vulnerable ecological reaches).




Highlights

Expanded planning scenarios can be developed from:
- stochastic modeling
- paleoclimate information
- climate projections (downscaled)

Key Point 6: Paleoclimate information and stochastic modeling can be useful for
developing climate scenarios that include a wide range of potential hydroclimatic
conditions. The expanded variability may allow a more robust evaluation of planning
alternatives, particularly when there is concern that study outcomes and decisions be
sensitive to climate assumptions.

Key Point 7: Evidence of past climate change and current expectations about future
climate might lead to less reliance on historical climate information. Rather, planning
assumptions might instead be related to projections of future temperature and
precipitation. This can be accomplished using a multitude of approaches; a best
approach has yet to be determined.

Key Point 8: A System Projection paradigm for adaptation planning, as opposed to a
Stationary System paradigm, may offer a more appropriate context for characterizing
planning assumptions, albeit at the potential cost of adding planning complexity.
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Highlights

System flexibility and robustness may be more
valuable when future climate is uncertain.

Key Point 9: Adopting alternatives that perform well over a wide range of
future scenarios could improve system flexibility. Water resources planning
and management requires an appreciation of existing and potential future
uses of water resources, particularly when public health and safety are
involved.

Key Point 10: Adaptive management is an approach where decisions are
made sequentially over time and allows adjustments to be made as more
information is known. This approach may be useful in dealing with the
additional uncertainty introduced by potential climate change.




Highlights

Where climate change is expected to
significantly affect water resources, adaptation
options to consider include:

- operational changes

- demand management
- infrastructure changes

Key Point 11: Adaptation options include operational, demand
management, and infrastructure changes.




Highlights

Additional research and monitoring is needed,
but we also have enough information and
tools to begin our response now.

Key Point 12: Research and monitoring are both needed to fill knowledge
gaps and set up advances in planning capabilities. Although neither will
eliminate all uncertainties, they will provide significant improvements in
understanding the effects of climate change on water resources, including
qguantity and quality, and in evaluating associated uncertainties and risks
required for better informed decision making.




Next steps

Enhance collaboration on research and
monitoring networks

USACE and Reclamation to provide more
specific guidance to their field operations
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