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CALIFORNIA
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A STRONGER DELTA ECOSYSTEM.

map from: http://resources.ca.gov/ecorestore/



Fish

Restoration
Program

Reclamation Photograph by René Reyes @

FISH RESTORATION PROGRAM

CDFW Fish Restoration Program

http://wdl.water.ca.gov/iep/about/fidal_wetland_monitoring.cfm



ADAPTIVE MANAGEMENT

Define/
redefine the
problem

Establish goals
and objectives

Model linkages
batween
curment r:nt'!|('|.'1|a.-'|";..'|l'\.|'.|

understanding ;.IIL'lW'.-'C‘Ll action{s)

LSelect actionisk
resgarch, pllot, or
full-scale) and develop

performance

measures

Design and
Impterment
monitoring plan

DSC's adaptive management cycle

CDFW Fish Restoration Program



CDFW Fish Restoration Program




a USGS

U.S. -
FISH & WILDL
SERVICE

» FISHERIES

DEPARTMENT OF
FISH &
WILDLIFE

l Consetrvation
Science

State & Federal Contractors
Water Agency

CDFW Fish Restoration Program



Intertidal
channel

Mud flaf Production

CDFW Fish Restoration Program



\_/

Tidal Wetland model Flux of production, e

= target species presence Bruce Herbold, basedon the DRERIP tidal
Tier 5: Wetland Production re P st TR

Food web model Aguatic veg model
Food web structure * Plant community diversity
Productivity * Planttype and species

= Coverage area
Fish habitat

Clams model

Tier 3: Physica
site attributes

: Water Quality Topographic Hydrology
«  Salinity heterogeneit ; ; i »
: Tur';idiw : Eathvnitw . : :;::S:t‘”"REg'mE Wetland evolution

|

| = Mutrients = peomorphology * Residence time model
I- Temperature = Restoration action «  Water velocity
I- Do * Channels, pannes etc
|
|

* Contaminants model

T S e

Terrestrial Aquatic I

Tier 2: Local
attributes interface

interface Hydrology:

Weather: . SH;rMGgy: Water Primary and rivering flow Water

T : : i tides Quali
= Solar radiation Primary and | groundwater Quality second_aw Sfeines diversions o
- Wind secondary . Restoration production Supply

i = levee breaches
*+ Rain production action
= Storms

Tier 1: Landscape Position on ecocline
Attributes Transport model * Proximity of diversions

- = Connectivity * Rivers
n e
Land use Seasonality * Proximity to ocean




SELECT PERFORMANCE MEASURES

Define/
redefine the
problem

Establish goals
and objectives

Model linkages
between
objectives and
proposed action(s)

LSelect actionisk
rch, pllot, or
@) and dewvelop

measures

Designand Design and
ImptErment mplement
monitoring plan 1 actioni(s)

DSC's adaptive management cycle

CDFW Fish Restoration Program



CDFW Fish Restoration Program



N

Tidal Wetland model

Tier 5: Wetland Production

Tier 3: Physicc
site attributes

Food web

Flux of production,
target species presence

model

I Water Quality
l. Salinity

*  Turbidity

* Nutrients

= Temperature

oo

* Contaminants model

*  Food web structure
*  Productivity
= Clams model

Developed by Rosemary Hartman, Stacy
Sherman, Dave Contreras, Alice Low, and
Bruce Herbold, based on the DRERIP tidal
marsh model, Kneib et al 2008

* Planttype

= Channels, pannes etc

Aquatic veg model

*  Plantcommunity diversity

and species

* Coverage area
*  Fishhahbitat

e time

Tnpographlc_ Hydrology
hEterﬂgE“E'tv * Inundation Regime
*  Bathymetry = Waves

= geomorphology *  Residenc

* Restoration action .

Water velocity

Wetland evolution
model

T S

Tier 2: Local 2 Local  rorrestrial Aquatic I
SELHES interface interface Hydrology:
Weather: Hyg;mqu: Water Primary and = nverine flow Water
= - run : : o 2
- Solar radiation Primary and s Quality second-fary Sediment . Eiﬁ;smns Quality
= Wind secondary . Restoration production Supply o i panban
* Rain production action
= Storms
Tier 1: Landscape 1 Position on ecocline
Attributes Transport model * Proximity of diversions
. : ivi * Ri
Land use Seasonality il ikid bl

* Proximity to ocean



« Triggered

« Higher function/ wetland Channsl /
special study f _—

'
CDFW Fish Restoration Program




DEVELOP A MONITORING PLAN

Define/
recefine the
problam

Establish goals
and objectives

Mode| linkages
batween
objectives and
understanding F.IIL'lW'.-'QLl action(s)

2

Analyze
vrithesize an research, pilot, or
evaluate full-scale) and develop

performance

Select action(sh

measures

CDFW Fish Restoration Program



Effectiveness

Large scale

ong term

CDFW Fish Restoration Program iy / -



M, B
— [ e e 5 $REE
S [/ Targe b -
S d - g‘ &
A 2
st % Bt
R0 TR AR

CDFW Fish Restoration Program






ANALYZE AND SYNTHESIZE

Establish goals
and objectives

Maode inkages

: between
frrent objectives and

understanding proposed action(s)

>

Select actionish:
research, pilot, or
full-scale) and develop
performance

measuras

I et
wnitoring plan

DSC's adaptive management cycle

CDFW Fish Restoration Program



Tier 3 — Abiotic
site attributes

Tier 2- Local
Attributes

Tier 1 —
Landscape
Attributes

Tier 5 — Fish
responses



COMMUNICATE AND ADAPT

;“— Establish goals

and objectives

e, Mode| ||r1k._'||:||';.
ommunica between
current objectives and

understanding proposed action(s)

>

Select actionish:
research, pilot, or
full-scale) and develop
performance

measuras

I et
wnitoring plan

DSC's adaptive management cycle

CDFW Fish Restoration Program



Thank you to the
FRP Monitoring Team
FRP Implementation Team
IEP Tidal Wetlands Project Work Team

All the authors of the Conceptual Models
echnical Report

® Sherman and Dave
e fech

ACKNOWLEDGEMENTS



Tidal Wetlands Overview Model

Tier 5: Wetland Prog

Tier 4: Biotic Site
Attributes

Tier 3: Physical
Site Attributes

Flux of Production, Target Species Presence ' salmon and Smelt Models '

Food Web Maodel

*  Foodwab structure
*  Productivity
* Clams model

Water Quality
Salinity .erﬂlﬂ“

Turbidity Inundaticen Regime

-

.

*  Mutrients Waves
Residence time

* Temperature

-

Doy Watervelocity

Contaminants Model
i

M Terrestrial
M .'ﬂl'!'lfm

Weather
Solar radiation
Wind
Rain
STorms

Tier 1: Landscape
Attributes

Aquatic Veg Model

= Plant community diversity
* Plant type and species

+ Cowverage area

* Fizh habitat

Topographic

Heterogeneity Wetland Evolution
*  Bathymetry Model

= geomaorphology L

* Restorationaction

* Channels, pannes etc

Hydrology
Primaryand « punoff bt

Hydrology

Rivarina Tlaw

Primaryand  gegiment . Tices Quality

Secondary ° Groundwater Quallty Secondary Supply - Diersions

* Restoration
action

Production

)

Production

= Lewess Breaches

Paosition on Ecocline

Transport madel *  Proximity of diversions

Land use * Connectivity

* Hivers
*  Proximity to ocean




	From Conceptual to Concrete: �Using  Conceptual models to build a monitoring plan
	Slide Number 2
	Define the problem
	The Delta Smelt
	What are we going to do about it?
	The hope of restoration
	Fish Restoration Program
	Adaptive management
	IEP Tidal Wetlands Monitoring Project Work team
	Slide Number 10
	Slide Number 11
	conceptual models
	Select Performance Measures
	Defined questions and hypotheses
	Choosing Performance Metrics
	Monitoring Metrics
	Develop a monitoring plan
	Monitoring Framework
	Standard Methods
	Method Trials
	Analyze and synthesize
	Data analysis
	Communicate and adapt
	Acknowledgements
	Questions?

