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C.P. Show

Godkin Lecture, Harvard University, 1960

Let me say at once that I have no easy answers at
all. If there were any easy answers, they would have
been found by now. The whole problem is an intract-
able one, one of the most intractable that organised
society has thrown up. It is partly the expression, in
political and administrative terms of the split between
two cultures that I have said somethmg about else-




Primary Points

Champions

Common Expectations

Complexity and Scale

Governance and ‘science to inform policy’ —when is
science good enough?

5. Performance Metrics and Recognition

B wnN e

Other Critical factors:

- funding
- building and sustaining the human capital




1. Champions

e Committed to a vision

* Influential

 Beyond conventional thinking
* (Courage




A success story: challenged by unusual conditions

lapa River

55 Miles from San Francisco Bay to
Calistoga

450 square mile watershed

A navigable estuary to the City o
Napa

6.9 mile Project
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27 major floods in past 120 years
County Courthouse, Napa - 1896










COMMUNITY COALITION FORMED
27 local stakeholder groups and 24 agencies

w
The lemg Rlver Strategy




Napa to tame river
by letting it run free
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—— 2 . | S Bridge raised, maintained historic and aesthetic quality




Creation of 659 acres of wetland,
mudflat and open water

Southern portion of project area
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e

Railroad relocation including two
bridges

e
o




Napa Floodplain Restored

9/27/12
10:38am, 5.2° water elevatior




California Drought 2012-16
2017 Wettest Winter in Recorded History

Very Dry summer




Fundamental Question:
will the ecosystem recover or was the fire a tipping point?




2. Common Expectations

Whatcom
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2. Common Expectations

.BELLINBHAM + Mt Baker

Island

-PORT ANGELES
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Puget Sound Watershed
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Photograph courtesy of Minette Lane




3. Complexity and Scale

Change is the only constant
‘Stationarity is Dead” Milly et al., 2008

We can no longer rely solely on the past to
predict future conditions

Pressures include:
Climate change
Shifting land-use patterns
Population growth

Invasive species

NHANCING THE EFFECTIVENESS OF




s .
System complexity (Wim Kimmerer)

Number of species in Delta ™
1 X 30 x 35 x 50 x 1000!

Number of Individuals in Delta ~
108 1010 1012 101>

And they can all interact!! Potential Chaotic Systems




DRERIP Tidal Marsh Biological Model — Broad View — 16 Apr 2008 rev.
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3. Complexity and Scale

Unknown




Tidal Marsh Profile
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Tidal Wetland Restoration Handbook

Vertical Profile of Tidal Marsh
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Ancient Marsh — about 2500 old

Historic Marsh
US Coast and Geodetic Survey
c. 1870

Modern Marsh —1920s

Tt P

Philip Williams & Associates, Ltd
Consultants in Hydrology

Wann Springs Marsh Historic Tidal Channels, ci
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Tidal Marsh Evolution

Salicornia virginica

MHHW mature marshplain
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Tidal Wetlands Restoration

e 8

? Third Generation -1990s

e Refinement of models, data
collection, databases of
characteristics, interpretation

e Designs much closer to dynamic |88
equilibrium

&
il * Examples: Delaware Bay, San
‘_ Dieguito Lagoon, Sonoma

Baylands

% DELAWARE
BAY



Tidal Wetlands Restoration: Fourth Generation
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Figure 5 Baylands habitats in 1998. See box 2 for more detail about the data and assumptions

for this map.

Landscape Ecology
Historical Ecology

Not to ‘restore’ since
landscape irreversibly altered

Understand key process to
restore ecosystem function

Mosaic of habitats
Scale to restore processes

Baylands Climate Change Update, 2015




. Complexity and Scale

What do we mean by natural flows in complex and irreversibly altered
systems?

Novel ecosystems (Moyle, 2014): resilient and desirable

Landscape ecology vs cumulative projects

Yarnell, S.M. et al. 2015. Functional Flows in Modified Riverscapes: Hydrographs, Habitats and
Opportunities BioScience 2015. doi: 10.1093/biosci/biv102




4. Science to inform Policy

Time-frame to inform management decisions
Mark Cowin, Director, California Department of Water Resources

When is good science good enough?
John Wiens, Independent Science Board. Delta Science Program

Polymath or Translators
Expert Panel on Adaptive Management, BDCP and NRC Recommendations

Who has responsibility and who has authority?
Universal challenge.




4. Science to inform Policy

Other challenges include:

 Agencies are mission-bound

e Perturbations that induce significant change

 Environmental research is a journey not a
destination — but ‘experimentation’ is not embraced
by legislatures!

e Sustained commitment to resources is needed

- monitoring
- SYNTHESIS with the right team
- communication




5. Performance Metrics and Recognition Bay health is moderate overall

The overall score for the Chesapeake Bay Health Index for 2017 was 54%,
the same score as 2016. Bay-wide, dissolved oxygen continued to be the
best scoring indicator with an 89% in 2017, an A. Aquatic grasses scored

a C- (44%), improved from last year’s D+ (39%). Water clarity scored an F
(17%), a decrease from last year's D- (24%). Benthic community in the bay
improved from a C (54%) to a B- (60%). Total nitrogen scored C+ (59%), an
improvement from last year’s C+ (55%). Total phosphorus scored B+ (76%),
declining from an A- (82%) in 2016. Chlorophyll a scored D+ (35%), the
same as last year.

Chesapeake Bay
Report Card

Total phosphorus, total nitrogen, dissolved oxygen, and aquatic grasses are
showing positive and significant improvements. These improvements are
encouraging for water quality, and have positive impacts on the ecosystem.
Water clarity and chlorophyll a have significantly declining trends. Benthic
community shows no significant change in health over time.

There are seven indicators that make up the Bay Health Index for the
Chesapeake Bay Report Card. Each indicator is compared to scientifically

Very “ E E E Very derived thresholds or goals and scored to determine the overall grade.
40 20 0

Bay Health scale

good poor
100% 80 60

Where we are seeing improvements

Elizabeth River James River Upper Western Shore
2017 Score: . 2017 Score: 2017 Score:

The Elizabeth River improved from The James River improved from The Upper Western Shore improved
aDtoaCin 2017, making this the a C+to aB-in 2017. There were from a C-to a Cin 2017. There
highest score it has ever received. improvements in aquatic grasses, were improvements in total nitrogen,
There were improvements in total water clarity, and total phosphorus. total phosphorus, and benthic
nitrogen, chlorophyll a, and dissolved Qver time, this region has a community. Over time, this region has
oxygen. Over time, this region has a significantly improving trend a significantly improving trend.

significantly improving trend.

i —

Marshland at Paradise Creek Nature Park A shoreline along the banks of the James The Gunpowder River, part of the Upper
along the Elizabeth River in Portsmouth, VA. River at Presquile National Wildlife Refuge. Western Shore region. ‘Gunpowder River
Photo by Chesapeake Bay Program. Photo by USFWS. by Phil Romans used under CC BY.

http://ian.umces.edu/work_with_us/environmental report_card_production/




Provide unbiased and
objective evidence for
identifying and defining

Advise on selecting problems
the next generation
of follow-up actions

(1)

Communicate new
scientific
understanding to
decision-makers

°-—-L

Adag

obJeclivesl;nd
proposed action(s)

Analyze, Select action(s):
5| synthesize and (research, pilot, or
evaluate full-scale) and develop
performance
measures

Analyze data, synthesize

Design and Design and

scientific informati on, implement implement

and evaluate progress
based on performance

measures

monitoring plan action(s)

Communicate limitations and
opportunities of goals and
objectives

conceptual and quantitative
models; identify critical
uncertainties; develop

test hypotheses

Specify or develop appropriate

hypotheses; model alternative
actions; identify data necessary to

{Box 3-2); use models to
develop performance
measures

Evaluate alternative actions
using information from models
and decision support tools

Use models and tiered
management questions to
design monitoring. Collect,

manage and share data.

Design and implement
actions to test assumptions
and predicted outcomes
and reduce scientific
uncertainties
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Federal Central Valley Project
20 Reservoirs
11 Hydro-electric power plants

Sacramento- 500 miles of canals, siphons, & tunnels
San Joaquin : 11MAF total storage capacity
Delta | R L @ Sacramenio

San
Framcisco .

State Water Project

21 Reservoirs

17 Pumping Plants

3 Pumping-generating plants

5 Hydro-electric power plants

660 miles of canals, siphons, & tunnels
5.8 MAF total storage capacity

] Major Rivers
Bl State Projects fingeles
[] Federal Projects
[ Local Projects



San Francisco Bay Delta
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Delta Inflows
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Delta Levees — Seismic Hazard

bo of 60/7[:/0/‘/'0‘"‘)‘6 S
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6.5 Magnitude Earthquake

causing 20-Island Failure
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6.5 Magnitude Earthquake

causing 20-Island Failure
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6.5 Magnitude Earthquake
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6.5 Magnitude Earthquake

causing 20-Island Failure
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What do we mean by natural flows in complex and irreversibly altered
systems?

Novel ecosystems (Moyle, 2014): resilient and desirable

Landscape ecology vs cumulative projects

Yarnell, S.M. et al. 2015. Functional Flows in Modified Riverscapes: Hydrographs, Habitats and
Opportunities BioScience 2015. doi: 10.1093/biosci/biv102




e
The Problems facing California

— 2/3 of California residents rely on Delta water

— Irrigates up to 4 million acres of California farmland

— 80% of California's commercial fishery species rely on the Bay-
Delta

— Habitat for 700 species, including 50+ threatened or endangered

— Hotspot for biodiversity

— Greatest loss of biodiversity




California Water

* Small average number of wet days per year
needed to accumulate most of annual
precipitation (ranging from 5 to 15 days)

e California receives some of the largest 3-day
storm totals in the country

 Atmospheric River storms contribute from 20—
50% of the state’s precipitation totals
— Most of water resources
— Largest flood threat

(Dettinger et al., 2011)




Atmospheric Rivers (3 weeksinjan.2012)

N,
~

Al -Lateral structure
Ny .
e from satellite data
B WM (200 km width &
. 2000 km long)
MM - (10-20 Mississippis)

USGS, Scripps Institute of

s /:?r’z* R Oceanography
Precipitable Water (em) Jan 07,2012 12 UTC

(‘A\) Southwest Climate
Science Center



CALIFORNIA’S WATER SUPPLY IS NOT GROWING AND IT ARRIVES ERRATICALLY

Historical Precipitation
400

350

“ Ul i hl..tfﬂr‘i IH.I.

150

100

50

Average Precipitation {MAF) Per Year

0
1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

120 year average: 201.3 MAF
Driest 30 year span {1908-1937): 180 MAF
Wettest 30 year span (1977-2006): 210.5 MAF

Source: Delta Stewardship Council. 2012. Sacramento, CA. Adapted from data compiled by Jim Goodridge, state climatologist formerly of DWR,
and updated by Michael Anderson, DWR State Climatologist.




e eEEEEEE——
A Collapse in Delta Smelt

Protected by Endangered Species Act

1500

Delta Smelt

™ = e = = = = = -

There are many other endangered species — many have conflicting
needs (seasonally and spatially).

Who decides?




e 5t year of drought
e 2015 allocation to urban users — 25%

e 2015 allocation to agriculture through Central
Valley Project - 0%



e 5t year of drought
e 2015 allocation to urban users — 25%

e 2015 allocation to agriculture through Central
Valley Project - 0%

- for the second straight year
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2009 State of California Legislation

The Coequal Goals

< "Coequal goals' means the two goals of providing a
more reliable water supply for California and
protecting, restoring, and enhancing the Delta
ecosystem. The coequal goals shall be achieved in
a manner that protects and enhances the unique
cultural, recreational, natural resource, and

agricultural values of the Delta as an evolving
place." (California Water Code §85054).




R
Delta Stewardship Council created to:

 Develop enforceable plan to achieve coequal goals of
ecosystem restoration and statewide water supply reliability

 Ensure progress towards those goals

 OQOversee and coordinate activities in the Delta among various
agencies

* Inform decision-making with best available independent

science
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What is the Delta Plan?

 Delta Plan draws upon existing
state and federal laws and
policies and ongoing programs
to chart a big-picture course

e The Delta Planis:

v'14 regulatory policies; 73 recommendations

v'A plan that encourages state and local agencies to
implement local and regional projects




Delta Plan Themes:

e Conservation & Efficiency

* Reduce Flood Risk

* Ecosystem Restoration

* Supply Reliability & Storage
* Protect the Delta

* Science & Adaptive Management




BAY DELTA CONSERVATION PLAN / CALIFORNIA WATER FIX

BAY DELTA CONSERVATION PLAN/CALIFORNIA WATER FIX
PARTIALLY RECIRCULATED DRAFT ENVIRONMENTAL IMPACT REPORT/SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT
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In 2014, the three intakes were modified
o o to eliminate pumping plants and
A : Em King == permanent power lines from each intake
0 it i site, which reduced overall power needs
&
b
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CONTRA
COSTA T
SOUNTY 2015 PROPOSED DESIGN —»
(s

The three intakes have been further
refined to convert previously-proposed
concrete sedimentation basins into two
earthen bays. This change eliminates the
need to drive hundreds of piles (concrete

meodification is expected to reduce the number of piles at
each intake site by about 75 percent.

o pillars) into the ground, reduces equipment
noise and truck trips, and significantly reduces the
50 ‘é&‘"ﬁ%‘ volume of concrete needed to build the intakes. This
SR




BAY DELTA CONSERVATION PLAN / CALIFORNIA WATER FIX

BAY DELTA CONSERVATION PLAN/CALIFORNIA WATER FIX

PARTIALLY RECIRCULATED DRAFT ENVIRONMENTAL IMPACT REPORT/SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT

OF HABITAT RESTORATION

— ~2,300 ACRES

~13,300 ACRES —

OF HABITAT PROTECTION

11,870 ACRES

1,070 ACRES
GRASSLAND RESTORATION *
F
L
925 ACRES TOTAL ACRES OF
SEASONAL, TIDAL & NON-TIDAL ECOSYSTEM RESTORATION
WETLAND RESTORATION AND PROTECTION

351 ACRES

CULTIVATED LAND PROTECTION

269 ACRES

SEASONAL & NON-TIDAL
WETLAND PROTECTION

1,060 ACRES

GRASSLAND PROTECTION

103 ACRES

RIPARIAN HABITAT RESTORATION \g I
*Preliminary, subject to change. T —

RIPARIAN HABITAT PROTECTION

CALIFORNIA

ECO RESTORE

3,500 ACRES

MAMAGED WETLANDS CREATED
for subsidence reversal and
carbon management

A STRONGER DELTA ECOSYSTEM

20,000 hectares 17,500+ ACRES

FLOODPLAIN RESTORATION

500+ acres restored; planning,
permitting and financing secured
for an additional 17,000 acres

Target: 450 km?

MORE THAN

30,000

ACRES OF
DELTA HABITAT
RESTORATION
& PROTECTION

Environmental
Mitigation

9,000 ACRES

TIDAL & SUB-TIDAL HABITAT RESTORATION

1,000+ ACRES

PROPOSITION 1 & 1E FUNDED
RESTORATION PROJECTS

Aquatic, riparian and upland
habitat projects; multi-benefit
flood management projects




Role of Science

 Through our joint federal-state partnership,
and with science as our guide, we are taking

a comprehensive approach to tackling
California’s water problems...”

From July 25, 2012 Governor Brown and President Obama Administration
joint announcement on California's water future.

* “In carrying out this section the Council shall
make use of the best available science.”

California Water Code §85302(g)
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What is Best Available Science?

Elements include:
Conceptual Models
Quantitative Models
Journal articles [inc. SFEWS]
Traditional knowledge
Reports, conference papers

Peer Review

Collaborative synthesis




Fish Net Effects Assessment

- Delta smelt effects (excerpt)

- Zooplankton abundance: critical importance
(high certainty) * moderate change (low
certainty) = moderate effect (low certainty)

e | ey Law | iers Low | Vervlaw

[r— = -
ay lang 2 Di
l Certainty

Contrast with Pacific Northwest:;

Under restoration scenario 1, the predicted mean increase in number
was 1,459,254 (117%) and 285,302 (140%) for coho salmon parr anc
smolts

Source: P.Roni, G. R. Pess, T. J. Beechie, S. A. Morley
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There has to be a better way

230+ agencies
Combat Science vs. Collaborative Science

Principles: Relevant, Credible, Legitimate, Transparent
and Timely

Develop a Shared “State of Delta Knowledge”

Science should not be used as an excuse for inaction




A Framework for Collaborative Science

Delta Science Plan
One Delta, One Science

Delta Science Plan

Completed
December 30, 2013
Updated Dec 2016

1000+ ContribUtorS One Delta, One Science
from 230+ organizations o 0,

Delta Stewardship Council

f Delta Science Program


http://deltacouncil.ca.gov/

* Building a common body of
knowledge

- Credible, Legitimate, Relevant and Transparent

 Managing scientific conflict

DELTA SCIENCE PLAN 12/30/2013

- embrace legitimate differences of opinion
- sift out selective, obfuscated, biased
information

 |nfrastructure for Science

Delta Science Plan

- Data accessibility

- Community Modeling

- Coordinates people’s time, meeting facilities
and tools

* |t takes a community with shared
resources

ONE DELTA ONE SCIENCE

One Delta, One Science

“If | don’t share it,

it doesn’t exist”



DELTA SCIENCE PLAN

Policy-Science Forum

Science Steering Committee

Science Infrastructure Summits

Common Peer Review Process

Integrative Adaptive Management at System Level
Teams to develop common understanding
‘Sounding Board’

D NN NI N NI NN

SCIENCE ACTION AGENDA State of Bay-Delta Science

v' Common prioritized science actions
- Directed Research
- Competitive Research
- Science Fellows
- Emerging technologies
- Infrastructure

v" Summary of the state of scientific
knowledge, including summary of
funded projects
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State of Bay-Delta Science 2016

SAN FRANCISCO
ESTUARY & WATERSHED

Thanks to:
Sam Luoma
Lauren Muscatine




e eEEEEEE——
Building the Science Community

r—

Examples:
RESEARCH UNIVERSITIES
AND THE FUTURE OF AMERICA
Ten Bregkthrough Ac'tions Vital to .
° C A M T Our Nation’s Prosperity and Security
* |EP
 CWEMF

* Next — Gen: Sea Grant State Fellows

Science Fellows

Internships




Credible, Legitimate, Relevant and Transparent

Synthesis

DN NI N NI N N YN

Managing Scientific Conflict

Sounding Board e
e

Invited paper —
Invited review panel
Expert and Community Workshops

‘Delta Collaborative Analysis and Synthesis’
mechanism — Team Science

Conferences

Collaborative Proposal Solicitation Package Grant
Science Fellow
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Accountability and Recognition

* Maven’s Blog — Award Winning Reporting

Service to consulting, agency, academic and NGO community

e State of the San Francisco Estuary Conference

Karen McDowell and Organizing Committee

2015 State of the Estuary Report

* Baylands Ecosystem Habitat Goals Science
Update




Foster Innovation

e Support ‘High Risk’ potentially ‘High Payoff’

* |[nnovation Prize




Major modeling organizations ana areas

of activity and interest

Economics
Groundwater
Operations
DWR | |MWDSC
Ecology uC
USBR
@
CDFW SWRCB|\ % CCWD
< \| USACE
SFEI | | DSC "%Q
i
NOAA SFCWA ’%
FWS USEPA USGS

Hydrodynamics
NGOs

Water Quality
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The Power of Community Modeling

Snake River Plain Water Rights Adjudication

157,000+ claims adjudicated

Number of legal challenges to the computer
model used for conjunctive administration of
surface and groundwater.




Tools change how we interact with one another, how
we behave and therefore how we think.

Wilson Miner www.wilsonminer.com

/

Models are never completed, vaue o [ insghtons

modeling | synthesis zone

only abandoned.
Jay Lund, DSP-NSF Workshop

Modeling time and expense



http://www.wilsonminer.com

cience-Policy Interface Products

CHALLENGES FACING
THE SACRAMENTO-SAN JOAQUIN DELTA

Not complicated just
contentious because
of the stakes .....

Sacramento Convention Center, 1400 J St.,

. Organizing Committee

The Biennial Bay-Delta Science Conference is a forum for

presenting technical analyses and results relevant to the Delta

Science Program’s mission to provide the best possible, unbiased,
i based i

for water and decision-
making in the Bay-Delta system. The goal of the conference is to
provide new ion and to the broad

of resource and
working on Bay-Delta issues.

The conference program features oral and poster presentations that provide
scientific information and ideas relevant to the topic sessions. The conference
theme this year is “Science for Solutions: Linking Data and Decisions.” Protection
of the BayDelta ecosystem is at a pivotal point. This system has endured
devastating drought cycles and shifting priorities that seek to supply water for
cities and farms and improve the aquatic ecosystem for fisheries, recreation, and
tourism. Achieving these goals requires science that expands our knowledge of
ecosystem responses, produces data that directly supports decisions, and bullds
long-term, resilient solutions.

- Delta Science Program =~
Delta S Iship Council ‘USGS

Co-Chalrs:
Nann Fangue, UC Davis
Erin Foresman, US EPA

Program Chairs:
Fred Feyrer, USGS.
Jim Hobbs, UC Davis

Poster Chairs:
Meiling Roddam, SWRCE
Isa Woo, USGS

Student Judging Chairs:
Jash Isracl, USBR
Joe Merz, Cramer Fish Sciences

Student Mentor Chairs:
Louise Conrad, DWR
Stephanie Fong, SFWCA

Art Chairs:
Rosemary Hartman, DFW
Gearge ksaac, Delta Science Program

Award Chair:
Michelle Shouse, USGS

Science

Public Information Chairs:
Eric Atvarez, Delta Stewardship Council
Lestie Gordon, USGS

Conference Coordinator:
Karen McDowell, SFEP

Committee Members:
the Ambrose, NOAA

and, Delta Science Program
W

Science Conferences
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THE DELTA
ON FAST FORWARD
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State of Bay Delta Science
2016 and every four years

A Guide to Science-Based
Ecological Restoration

IN THE SACRAMENTO=SAN JOAQUIN DELTA

SAN FRANCISCO ESTUARY INSTITUTE
‘KQUATIC SCIENCE CENTER §-Fa§¢!




Whose Science Plan is it anyway?

BURERY o nscum“““

CALIFORNIA b v
ENVIRONMENTAL — USGS

)

PROTECTION ‘
science for a changing world

AGENCY
(CAL/EPA) C fa Interagency
~—~———— CALIFORNIA Ecological Program
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DEPARTMENT OF
H &

WILDLIEFE

CALIFORNIA DEPARTMENT OF
FOOD & AGRICULTURE

INVESTIGATIONS SINCE 1970

U.S.
FISH & WILDLIFE
SERVICE

US Army Corps COUNCIL

of Engineerse

CALIFORNIA
-

g SACRAMENTO - SAN JOAQUIN ‘
\_/ DELTA CONSERVANCY AN~ \ State & Federal Contractors
A California State Agency Q U ALITY Water Agency

MONITORING COUNCIL
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Can we learn from C.P. Show?

(1) The objective must be clear and not too
grandiloquently vast. A scientific committee set to
advise on the welfare of all mankind is not likely to
get very far. The objective of the Tizard Committee—
' to defend England in a foreseeable short-term future
. aganst air attack—is about as much as anyone can!
gg\w}lggg actually to copewith. -

Delta Stewardship Council www.deltacouncil.ca.gov



http://www.deltacouncil.ca.gov/

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 Smi

Risks need to be taken to accelerate understanding and
management solutlons for

Thank yu for your attention.



Baylands and the Sacramento -San Joaquin Delta
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Habitat Loss and Fragmentation
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AQuide to Science-Based
Ecoagical Restoration

IN THE SACRAVENTG- SAN JOAQUN CHTA




The Baylands and Climate Change:

WHAT WE CAN DO

LETITIA GRENIER

SAN FRANCISCO ESTUARY INSTITUTE

Email: letitia@sfei.or
Tel: +1-510-875-5723

SPUR

16 Feb 2016
San Francisco,
CA

AGQUATIC
SFE| um
CENTER

SAN FRANCISCO ESTUARY INSTITUTE & THE AQUATIC SCIENCE CENTER
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FUTURE
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WHAT WECAN DO

BAYLANDS ECOSYSTEM HABITAT GOALS
SCIENCE UPDATE 2015

State of California

Coastal Conservancy @




Shira Bezalel
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— WHAT WE CANDO

> Restore complete systems,
including processes

 Restore soon, in areas
marshes are likely to persist

e Plan for the Baylands to
migrate



COMPLETE SYSTEMS




MEANS NOT JUST

RESTORING PLACES

COURTESY PETER BAYE

TIDAL OVERBANK B ALLviAL AN
DEPOSITION | S DEPOSITION
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MARSH SCARP  EEE Ny |0yE DEPOSITION
B 55 RS 0f BARRIER BEACH
| i STREAM DELTA
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» Define practical,
science-based shoreline
units

e Pair with appropriate
adaptation strategies

» Convene stakeholders
to create long-term
vision for resilience




PLAN FORTHE BAYLANDS TO
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Novato Creek Baylands Long-term Vision

Highway 37
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wenave CHOJICES to make
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Baylands Goals Science Update
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Nate Kauffman



Provide unbiased and
objective evidence for
identifying and defining

Advise on selecting problems
the next generation
of follow-up actions

(1)

Communicate new
scientific
understanding to
decision-makers

°-—-L

Adag

obJeclivesl;nd
proposed action(s)

Analyze, Select action(s):
5| synthesize and (research, pilot, or
evaluate full-scale) and develop
performance
measures

Analyze data, synthesize

Design and Design and

scientific informati on, implement implement

and evaluate progress
based on performance

measures

monitoring plan action(s)

Communicate limitations and
opportunities of goals and
objectives

conceptual and quantitative
models; identify critical
uncertainties; develop

test hypotheses

Specify or develop appropriate

hypotheses; model alternative
actions; identify data necessary to

{Box 3-2); use models to
develop performance
measures

Evaluate alternative actions
using information from models
and decision support tools

Use models and tiered
management questions to
design monitoring. Collect,

manage and share data.

Design and implement
actions to test assumptions
and predicted outcomes
and reduce scientific
uncertainties




Problem: Inaccessible Data and Inadequate
i . wthe vision
Models to Describe Complex Interactions

Environmental Data Management in the Era of “Big Data”
June 5-6, 2014.

Business Model, Visualization, Open Source vs Private Sector — Partnerships

http://environmentaldatasummit2014.deltacouncil.ca.gov/

Inter-disciplinary Integrated Community Modeling
May 20-22, 2015. With support from the National Science Foundation, IAHR and
the California Water and Environmental Modeling Forum.



http://environmentaldatasummit2014.deltacouncil.ca.gov/
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