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California: State of.Change

Carey McWilliams

CALIFORNIA
THE GREAT

UC Press, 1949
Foreword by Lewis H. Lapham
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Coefficients of Variation of
Total Precipitation, WY 1951-2008
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Dettinger
et al. 2011

= USGS

science for a changing world
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Average Number of Days/Year to obtain half
of total annual precipitation, WY 1951-2008
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Dettinger
et al. 2011

= USGS

science for a changing world
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Average Number of Days/Year to obtain half
of total annual precipitation, WY 1951-2008

Without them: Drought!
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Precipitation

Statewide Average precipitation - by water year

2014
2 (thrulan

R

20148

%

»
It Wy
i LY

CA Governor Jerry Brown declares a drought state of emergency, 1-17-2014
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Presenter
Presentation Notes
Central Valley Project's C.W. "Bill" Jones Pumping Plant




Presenter
Presentation Notes
Central Valley Project's C.W. "Bill" Jones Pumping Plant
CVP+SWP=1400 miles





Presenter
Presentation Notes
California is the nation’s top agricultural state, and has been for more than 50 years. California produces more than 400 crops. The leading commodity is milk and cream, accounting for nearly $6 billion in cash receipts. The second leading commodity, grapes, account for $3.2 billion in cash receipts annually. 


“California has manipulated and

interfered with and managed the

hydrologic cycle in ways that probably

% have no comparison anywhere in the
™ world. California is a highly engineered

» and managed water state [...] it’s

| incredible.”

CA Governor Jerry Brown, 10/20/2014

~



Presenter
Presentation Notes
Central Valley Project's C.W. "Bill" Jones Pumping Plant


P I a c e “California is a terraformed space.

- | think we have accidentally become
terraformers, but of course we are not
gods. We don’t actually know enough
about ecology, or even about bacteria,
to do what we want to do here.”

Kim Stanley Robinson
Boom Winter 2013, Vol. 3, No. 4

Terraform: transform a planet so that
it can support terrestrial (human) life
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Presentation Notes
Central Valley Project's C.W. "Bill" Jones Pumping Plant
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Presentation Notes
Quinn: GW=most challenging & controversial issue in CA water today
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science for a changing world

Tim Quinn, ACWA:

“Step aside, Delta. Hello, groundwater!”
GRA 10/15/2014

Governor Brown signs Sustainable Groundwater Management Act, 9/16/2014
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Quinn: GW=most challenging & controversial issue in CA water today


Land subsides

Pre-1880: Freshwater Tidal Marsh
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Central Valley Project's C.W. "Bill" Jones Pumping Plant
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(CA 149 ESA-listed species)
Annual Delta Smelt Abundance Index

Interagency
Ecological Program

Green Sturgeon: Listed since 2006 Chinook Salmon: Listed since 1989(+)
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Presentation Notes
ESA-listed  = CESA, FESA, or both


(~4 new species/year)
Total Annual Largemouth Bass "Salvage" at SWP & CVP
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®
Droughts, floods, climate change
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Presenter
Presentation Notes
The Central Valley experiences hypothetical flooding 300 miles long and 20 or more miles wide. Business interruption costs reach $325 billion in addition to the $400 billion property repair costs, meaning that an ARkStorm could cost on the order of $725 billion, which is nearly 3 times the loss deemed to be realistic by the ShakeOut authors for a severe southern California earthquake, an event with roughly the same annual occurrence probability. 
The 1861-62 series of storms were the largest and longest California storms in the historic record, but were probably not the worst California has experienced. Geological evidence indicates that floods that occurred before Europeans arrived were bigger. Scientists looking at the thickness of sediment layers collected offshore in the Santa Barbara and San Francisco Bay areas have found geologic evidence of megastorms that occurred in the years 212, 440, 603, 1029, 1418, and 1605, coinciding with climatological events that were happening elsewhere in the world. There is no scientific evidence to suggest that such extreme storms could not happen again.


B
so we have a management challenge

that’s going to take money, it’s going to take brains,
it’s going to take innovation, and it’s going to take all
the magic of the marketplace to bring out the best of
our creativity...

CA Governor Jerry Brown, 10/20/2014
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Central Valley Project's C.W. "Bill" Jones Pumping Plant


It’s going to take ALL OUR bralr)%'_'
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to know enough --- Science

9 Interagency P DeliaScience Program Z
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"Usqcp Ecologlcal Program Delta Stewardship Council ﬁu§,,§§




It’s going to take ALL OUR brains!

e

to know enough --- Science

to do --- Management

9 Interagency P DeliaScience Program
~ b
"Usqcp Ecologmal Program Delta Stewardship Council ‘WU§gG§




It’s going to take ALL OUR brains!

&8,

to know enough --- Science

to do --- Management

what we want - Policy
to do here
/%h “We are smarter than me!”

% Interagency P DeliaScience Program >
q'usm,ﬂﬁ*‘*' Ecological Program Delta Stewardship Council ~y§g§




2. Interagency Ecological Program

?h—*

Cooperative Ecological Investlgatlons since 1970

s % It’s about scientists working

©

2@ » ¢ together on Bay-Delta
¢ science informing solutions

nteragency  TOI @ Changing state.

Ecological Program

SO By LO N _te rm
INVESTIGATIONS SINCE 1970 O

“We are smarter than me!”

Interagency >y Delta Science Program >
‘sace.w™ Ecological Program Delta Stewardship Council ﬁyﬁgms




1 Hard work & engagement
2.Collaborative science teams
3.Relevant, responsive, adaptive
4.Recognized results — scientific
excellence, expertise

water.ca.gov/iep

“Our mission is to get the science nailed
? down.” R. Brown, DWR People, 1998




|EP Lead Scientist

—— _— = = ——————

Hard work & engagement
Collaborative science teams

Relevant, responsive, adaptive

Recognized Results— scientific excellence, expertise

. Analysis, Synthesis, Communication
. Nexus to DSP, others — “Advice”

. Oversight, Seizing Opportunities
Not much say over SS, Direction

N O A Ee

“Our mission is to get the science nailed
? down.” R. Brown, DWR People, 1998




“On & off-the Water” Suen_, '

COOPERATIVE ECOLOGICAL

http://water.ca.gov/iep/

e Observe

e Understand

e Model, Predict

* Assess, Report

e Make Connections



Observe Changes
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Pelagic Organism Decline (POD) “Change Point” in 2002
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Understand Changes

NRC 2012: POD: multiple stressors in combination

“landmark
change in
thinking”

Analysis
and
Synthesis

QP NCEAS

Top-Down
Water .
Diversions Predation

l

Prior Fish
Abundance

‘ | Fish
Abundance

i

Physical & Chemical
Fish Habitat

Flows

Salinity

Temperature

Turbidity

Nutrients

Contaminants

Disease

National Center for Ecological Analysis and Synthesis

Aquatic Weeds
Food Food
Availability Quality Toxic Algae
Bottom-U
P Baxter et al. 2010



Watershed
and Larger

Ecosystem Drivers

San Francisco Estuary

San Francisco Landscape Attributes

Estuary (SFE)

Habitat Attributes and

Community Dynamics

Subregion
of the SFE Delta Smelt

Population Responses

e 9 Delta Smelt Life

M Local Site Stage Transitions

Tidal Daily Seasonal Annual Decadal Longer-term

IEP Technical Report, In Press



Scenalos
Model \ e.g. Drought

Predict

“Fall Action”
to benefit delta smelt



Assess, Report Changess /T\A

FLaSH Independent
Review Panel (2012):

~Model ) | >
\ It was an impressive

mobilization of field
Predict researchers that
demonstrated
professional, collegial [
collaboration among &
different research

Observe ,

: groups working toward
2011 Fall Action: acommon goal”

“All Hands on Deck!”

Uﬁderstand




1978 Experiment

The Significance of the
~Model Entrapment
\ Z.one Loocation to the
" Phytoplankton
Predict  Standing Crop inthe
San Francisco Bay -

Uﬁderstand

Observe ‘

1978 Summer g~ L

S

-Fall Action = tmcmee—

Delta Estuary

T t
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1978: “Adaptive Management

If “we don’t know enough
ADAPTIVE

to do what we want to do,” = E\RONMENTAL
we should do everything as ~ ASSESSIVIENT AND

. . MANACEMENT
experiments; surprises are = ..,
SR . C.S HOLING
opportunities for learning
1978

Intermncttional Institute for
Applied Systems Analysis
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Adaptive Manageme

% in English publications, 1975-2008
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Adaptive Manageme

% in English publications, 1975-2008

3-year moving average, “adaptive management”
3-year moving average, “Calfed”
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3. CA Terrafqrmip_g_ 2.0_*;
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Let’s experiment — and learn!

DSC Delta Plan 2013

) DOI Tech. Guide 2007, 20091\&

Assb?ss
/ problem \
Adjust Design
Evaluate Implement
Monitor /
s e

act
h, pilot,

(research, pilot, or
full-scale) and develop




AM needs Controllablllt v

————— ——

Low High

> “Passive”
O T Low Adaptive
E 3 Management
C o
Qv
By 8 Hioh Scenario Ada |ve
- 5 Planning p
IManagement

Modified from Williams et al. 2007
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and Agreement on Goals

Low High

> Partisanship! EEEEIVEN
QO c Low or Adaptive
E © R eJIELLIEIEEE Management

=)
o O
D
O 8 Scenario g
0 S H|gh _ Adaptive

Planning
IManagement

Modified from Rudd et al. 2011
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Collaborative Adaptive Managem

Managers *Credible

Scientists & Policy e Relevant
*Legitimate

Scarlett 2013

Stakeholders



“Collaborate”

1. work jointly on an activity, especially to prodhce or
create something

synonyms: cooperate, join forces, team up, band together, work together,
participate, combine, ally

.



“Collaborate”

1. work jointly on an activity, especially to produce or
create something

synonyms: cooperate, join forces, team up, band together, work together,
participate, combine, ally

2. work traitorously with an enemy

synonyms: collude, conspire, fraternize, consort, sympathize

———p—



“Collaborate”

_ "h_"" A
1. work jointly on an activity, especially to produce or
create something
synonyms: cooperate, join forces, team up, band together, work together,
participate, combine, ally
2. work traitorously with an enemy
synonyms: collude, conspire, fraternize, consort, sympathize
% in English publications, 1850-2008
- 3-year moving average, “collaborate”

sonesoe) (Google books Ngram Viewer —

DOID00% —

1860 1880 1900 1920 1940 1960 1990 2000




“Cooperate”

W
1. act or work with another or others
2. associate with another or others for mutual benefit
synonyms: collaborate, band (together), concur, conjoin, conspire, join, league,
team (up), unite, make common cause, play ball, pull together
% in English publications, 1700-2008
0.000900%%
3-year moving average, “cooperate”
0.000300%% -
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“CO"abOratE" (one score) a;‘._.

_ “Coo perate”

(independent scores)



“Collaborate”

Managers
Scientists & Policy

WELES
‘ Stakeholders

“Cooperate”

: \ 5
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c

% \ & Interagency P~ Delia Science Program =
#'mc.ﬂa‘f"' Ecological Program gl Dciic Stewardship Council fmg§w§§




“Collaborate”

Managers

. . Scientists & Policy
Lead Scientist(s) Makers

“One Delta,

One Science” r>
Stakeholders

“Cooperate”

°"’$_ 4\;; Delta Stewardship Council

g :
N ¢ Interagency P~ Delia Science Program b 7
‘uace.w” Ecological Program Delta Stewardship Council ﬁg§w§§




It’s going to take All OUR brains!

to know enough --- Science

to do --- Management

what we want

--- Policy
to do here

Let’s make connections —

/%m. We are smarter than me!

Interagency g Delta Science Program >
Ecologlcal Program Delta Stewardship Council ‘;yﬁﬁpﬁ




	Slide Number 1
	Slide Number 2
	California: State of Change
	California: State of Change
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	“On‐the‐Water” Scientists
	IEP Lead Scientist
	“On & off‐the‐Water” Science
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50

