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7" Biennial Bay-Delta Science Conference

Over 1000 participants
236 Oral Presentations
153 Posters

Town Hall Meeting
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Atmospheric RIVers (3 weeks in Jan 2012)

NOAR a—
v Precipitable Water (em) Jan 07,2012 12 UTC

’) Southwest Climate
' Science Center




Landfalling atmospheric rivers

K
Orographic 3¢
cloud and
2 — ** * %'grecipitation

Altitude MSL (km)

-Lateral structure Trom satellite gata (~4UU Km widtn & ZUUU Km Iong)
-Vertical structure from airplanes & radar
(intense jet of vapor transport between 1 — 2 km above sea level,

10-20 Mississippis)

@ gg;m:ggﬂ‘fm Ralph et al., MWR, 2004




Just how BIG are these storms?
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AtmOSpheriC RiveI’S & X2 Distance from Golden Gate Bridge

to where near-bottom salinity drops to 2 %0
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AtmOSphel’iC RiverS & X2 Distance from Golden Gate Bridge
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Central Valley levee breaks, 1951-2006

81% of well-dated levee breaks have been AR driven
(15% snowmelt)
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During the times of year when ARs make California landfalls, they are
THE mechanism behind historical levee breaks.

USGS 3 Southwest Climate Florsheim & Dettinger, book chapter, in
Science Center review; Florsheim &

Dettinger, GRL, 2007

science for a changing world




Yolo Bypass * Inundated floo_dplalns
Outflows, in 1000s cfs are key nurseries &
cafeterias for Bay-Delta

fisheries & ecosystems

Bypass is inundated

hen Yolo fl > 4000 ' '
when Yolo flows Extended inundations

are necessary for these
benefits to accrue

Feeding is Greater on the Floodplain
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Source: Sommer et al. (2001) Source: Sommer et al. (2001)




Based on 55 yrs of Yolo Bypass Outflows

Yolo Bypass Floodplain
Inundations of Various Durations, WY1956-WY2010
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Florsheim & Dettinger, book
chapter, in review

Southwest Climate
Science Center
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Relevance to Delta Management?

ARSs projected to become 10 — 15% more common & more intense this
century, with addition of notable new extremes
(Dettinger, JAWRA, 2011)

ARs strongly influence salinity in the Bay-Delta (x2)
ARs dominate historical levee breaks
ARs initiate large majorities of ecologically significant
inundations of Yolo Bypass
More intense storms, higher snowlines, and resulting greater flood
risks projected for the 215t Century;

What future flood regimes will Bay-Delta ecosystems face?

USGS gl

science for a changing world
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SWRCB Workshops

Analytical Tools for Evaluating Water Supply,
Hydrodynamics and Hydropower

November 13-14, 2012






OCTORER 2012
SAN FRANCGISCO

ESTUARY & WATERSHED

Using Conceptual Models and Decision-Support Tools to Guide
Ecosystem Restoration Planning and Adaptive Management:
An Example from the Sacramento—San Joaquin Delta, California

Bruce DiGennaro!, Denise Reed?, Christina Swanzon®, Lauren Hastings®, Zachary Hymansan®, Michael Healey®, Stuart Siegel’,
Scott Cantrell®, and Bruce Harbold?



AN FRHANCESLO

ESTUARY & WATERSHED

Conceptual Model of Sedimentation
in the Sacramento— San Joaquin River Delta

David H. Schoellhamer'?, Scott A. Wright !, and Judith Z. Drexler’
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Figure 4 River Supply Sub-model. Each box is & driver and sach arrow is a linkage. River supply is & drivar of the regional end local
sedimantztion submodels.
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DeLTA
STEWARDSHIP

CouNcIL _ :
One Delta — One Science

One Plan — but many contributing programs.
Elements:

Linking Large Policy Questions, Management Actions to the
Science

Structure and Organization of Science
Data Sharing, Modeling and Visualization

Effective Communication fall-directions]



DeLTA
STEWARDSHIP

cone Gejence Plan vs Science Programs
5

Delta Science Plan is the framework to bridge science
activities and policy/management actions

Many science programs and activities can contribute to the
Science Plan objectives

Science Plan can facilitate synthesis activities and develop
a ‘system’ perspective

The Science Plan should be the foundation of a
scientifically based adaptive management program



We need a shared vision for how we conduct science

255504 494383

Critical . Pos"é_'i bly > Not Needed



We need a shared vision for how we conduct science in the
Bay-Delta System

Critical” _ Poss’i_"ﬁ'iy:=.. : Not Needed




DeLTA
STEWARDSHIP
CouNciIL

One Delta — One Science

Drections Scenitcl. § o 38 "%'E%D"%}EE:“%% Sﬂ%
PREPARATORY STEPS WM:W*E 1111 UNIQUE "SUMMARY
Engineerin mﬁﬁ;ag%%'ﬁ;“%’%“ﬁﬁ
Regearch| iSdiencete

et = Plan

N

EXECUTIVES COMMUNITY
Emmo,k Coasbal Socletal
Stabe Ralsed

. Current Status of Implementing Science in Delta
. Synthesis of Priority Science Issues
. Technological Innovations for Building a Science

Community

. Analysis and Synthesis of Science Plans for Similar

Programs

. ‘Town Hall’ Meeting
. A Straw Skeleton for the Delta Science Plan



Current Delta science capabillities

“... the strong combination of monitoring and assessment, agency
driven science, and academic peer-reviewed proposal-driven science
should be perpetuated” NRC 2012

‘... the myriad ways in which science is conducted within

agencies, universities, and nongovernmental think-tanks — needs . . .
...... more cohesion, improved monitoring and information
systems, better systems models, and more effective ways to bring
the knowledge gained to the

public and policy makers” DISB 2012

“Future science for the Bay-Delta will need to be
responsive, creative, bold and collaborative.

It will need to be engaged more directly with managers and
policymakers, and draw analogies from elsewhere to help craft pollcy
for a changing environment.” =
Healey et al. 2008
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Adaptive Management

c%q

Model linkages
between
objectives and
proposed action(s)

Evaluate 5,
e

At times of change, the learners

will be the ones who will inherit

the world, while the knowers will

be beautifully prepared for a

world that no longer exists.
Alastair Smith

Science/Policy Disconnect

“In general, non-scientist governance
professionals have difficulty defining for
scientists what they want or need to know.
Similarly, scientists have difficulty defining
what kind of knowledge or evidence non-
scientist governance professionals would
accept as a basis for actions and for
defining alternatives. “

— NRC 2012 Report




DeLTA
STEWARDSHIP

Councit Sources of Science Issues

From 23 sources, including the following organizations:

— Bay Delta Conservation Plan Office
— Delta Stewardship Council

— Delta Vision

— Department of Fish and Game

— Interagency Ecological Program

— National Marine Fisheries Service
— National Research Council

— Public Policy Institute of California
— San Francisco Estuary Partnership
— State Water Resources Control Board
— U.S. Fish and Wildlife Service



DeLTA
STEWARDSHIP

COUNCIL MajOr Themes
in 487 Science Issues

M Native Species Biology* (37%)

B Pumps, Diversions, Infrastructure (11%)

¥ Flows, Energy and Sediment Exchange (10%)
M Invasive and Non-native species** (19%)

m Water Quality and Contaminats (9%)
 Aquatic Foodweb, POD and Salinity (7%)

I Habitat, Landscape, Restoration (7%)

* Includes Chinook salmon, steelhead, sturgeon and other native listed aquatic and terrestrial species.
** Includes predation.



DeLTA
STEWARDSHIP

Councit Most Inclusive Issue
“Commission an overview of Delta ecology. Given the
great increase in knowledge of the system in the past 15
years, it would be useful to have a new, overarching study
of the ecology of the estuary, along the lines of Herbold
and Moyle (1989) and Herbold, Jassby, and Moyle
(1992), beyond just the open-water system
(Kimmerer, 2004).”
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DeLTA
STEWARDSHIP
CouNciIL

Delta
Science
Plan
(proposed)
Publicati- 5013
on Year
Number TBD

of Pages

Publication Information

South
Florida
Science

Plan

2005

151

Great

Lakes

Action
Plan

2010

41

Puget
Sound
Science
Plan

2010

61

Water
Institute
of the
Gulf
Science
Plan

2012

23

Gulf of
Maine

Science
Plan

2009

33



DeLTA
STEWARDSHIP
CouNciIL

Collaborative
organizational
structure

Data
management

Synthesis of
science

Scientific
exchange

Communication
strategies

Adaptive
Management

Delta Science Plan Objectives Addressed in Other

Delta
Science
Plan
proposed

South
Florida
Science

Plan

Science Plans

Water

Puget . Gulf of

Institute of )
Great Lakes Sound Maine
) ] the Gulf .

Action Plan Science ) Science

Science
Plan Plan
Plan



DELTA Delta Science Plan Objectives Addressed in Other

STEWARDSHIP

CouncIL
- Delta South
Science Florida
Plan Science
proposed Plan

Accessibility of
information

Strategies for
addressing
uncertainty
Addresses
conflicting scientific
information
Prioritization of
research (short- vs.
long-term)

Refining and
developing models

An integrated
approach for
monitoring

Great Lakes
Action Plan

Science Plans

Water
Puget . Gulf of
Institute of )
Sound Maine
. the Gulf .
Science ] Science
Science
Plan Plan
Plan



DeLTA
STEWARDSHIP

CouNcIL _ :
One Delta — One Science

Town Hall Meeting

A new way of doing science for Bay Delta. How do we
connect and enhance existing programs to allow
synthesis and ‘system understanding’

Grand Challenges

What if we were to have ...... , What questions could we
answer.

Build open clusters of scientists around questions



Town Hall Meeting

Mark Cowin — Department of Water Resources
Randy Fiorini — Delta Stewardship Council
Ren Lohoefener — US Fish and Wildlife Service

Grand Challenges for the Bay-Delta System

Moderated brainstorming on

‘Ideas on how science should be structured to
address these Challenges’







Summary of Town Hall Feedback
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Policy
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Planner
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Lawyer



Affiliation
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Barriers and Big Ideas

Examples from feedback:

 Acknowledgement of common understanding

 High-level ‘Translators’ between Science and
Policy

 Bold Actions now to test hypotheses
e A system-wide perspective [Bay-Delta-and . . ]

e New metrics for detecting population
changes



