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C.P. Show
GodkinLecture, 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-
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Other Critical factors:

- funding
- building and sustaining the human capital




1. Champions

A Committed to a vision

A Influential

A Beyond conventional thinking
A Courage
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A success story: challenged by unusual conditior

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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2/ major floods in past 120 years
County Courthouse, Napa - 1896










COMMUNITY COALITION FORMED
27 local stakeholder groups and 24 agencies

-
The L|V|ng Rlver Strate




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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Railroad relocation including two
bridges
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Napa Floodplain Restored

9/27/12
10:38am, 5.2° water elevatior




California Drought 20126
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
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2. Common Expectations
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3. Complexity and Scale

Change Is the only constant
BtationarityhA & SNMilly & &. , 2008

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

Pressures include:
Climate change
Shifting landuse patterns
Population growth

Invasive species

{HANCING THE EFFECTIVENESS OF
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System complexitywimKimmere)

Number of species in Delta ~
1 3 30 3 35 3 50 3 1000!

o
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Number of Individuals in Delta ~
108 100 102 105

And they can all interact!! Potenti@lhaotic 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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Note

The landward boundary of the high marsh shifts from
year to year within the wetland-upland transition zone
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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

Wasn Springs Marsh Historic Tidal Channels, cir{iis
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Tidal Marsh Evolution
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Tidal Wetland$kestoration
Third Generationr1990s

W Refinemenof models, data
| collection, databases of
characteristicsinterpretation

w Designsnuch closer to dynamiis
equilibrium

Ml « Examples Delaware Bay, San |
| DieguitoLagoon, Sonoma
Baylands

4 w Adaptivemanagement i

% DELAWARE
BAY
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Tidal Wetlands Restoration: Fourth Generation

™ A Landscape Ecology
ARG A Historical Ecology
) “% k3 i 4 4 - 4
N e Ab20 02 WNBAalG2N]
it ol el landscape irreversibly altered
=3 A Understand key process to
4 restore ecosystem function
| A Mosaic of habitats
A Scale to restore processes
¢
.'i:?‘& Af’\w,.g Bayland<limate Change Update, 2015
J e




. Complexity and Scale

Whatdo we mean by natural flows complexandirreversiblyaltered
systems?

Novel ecosystems (Moyle, 2014): resilient and desirable

Landscape ecologsscumulative projects

Yarnel] S.M. et al. 2015-unctional Flows in ModifidgiverscapesHydrographs, Habitats and
OpportunitiesBioScienc015. doi: 10.1093bioscibiv102
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4. Science to inform Policy

Timeframe to inform management decisions
Mark Cowin Director, California Department of Water Resources

When is good science good enough?
JohnWiens 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. Sciencéo inform Policy

Other challenges include:

A Agencies are missieoound

A Perturbations that induce significant change

A Environmental research is a journey not a
destinationc 0 dzéxpeHmentatio® A & V 2 {
by legislatures!

A Sustained commitment to resources is needed

- monitoring
- SYNTHESIS with the right team
- communication




5. Performance Metrics and Recognition gay 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.edlwork _with_ugenvironmental _report_card_productidn




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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fornia Precipitation and Population
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