
historical modern



A BREAKTHROUGH:  We now have metrics of landscape change
Area (ha) 

Habitat Type Historical Modern 

Managed wetlands 0 9,454 

Urban/Barren 0 35,517 

Agriculture/Non-native/Ruder a I 0 216,085 

- Stabilized interior dune veg. 1,032 4 
-- Willow riparian scrub/shrub 1,637 2,878 

· - ··- ··- · - Willow thicket 3,567 132 

- Grassland 9,108 11 ,800 
. 

Alkali seasonal wetland complex 9,193 238 

Vernal pool complex 11,262 3,007 

Water 13,772 26,530 

Valley foothill nparian 15,608 4,010 

- Oak woodland/savanna 20,460 0 

- Wet meadow/Seasonal wetland 37,561 2,445 

- Freshwater emergent wetland 193,224 4,253 



A BREAKTHROUGH:  We now have metrics of landscape change

For estimating changes in ecosystem functions

Area (ha) 
Habitat Type Historical Modern 

Managed wetlands 0 9,454 

Urban/Barren 0 35,517 

Agriculture/Non-native/Ruder a I 0 216,085 

- Stabilized interior dune veg. 1,032 4 
-- Willow riparian scrub/shrub 1,637 2,878 

· - ··- ··- · - Willow thicket 3,567 132 

- Grassland 9,108 11 ,800 
. 

Alkali seasonal wetland complex 9,193 238 

Vernal pool complex 11 262 

Water 9 
Valley foothill nparian 15,608 

- Oak woodland/savanna 20,460 

- Wet meadow/Seasonal wetland 37 561 

- Freshwater emergent wetland <9 



For Example, Primary Production

180 to 5 
ktons

4 to 23 
ktons

Way Back of the Envelope Calculations



Does not consider:

1. Other primary producers

2. Food quality

3. Transfer efficiency

4. Habitat connectivity

5. Variability

Suggestive but ……..



We convened a workshop

Delta Primary Production Workshop 
Agenda 

October 28-30, 2015 



Riparian Vascular

Marsh Vascular

Aquatic Vascular

Phytoplankton

Non-phytoplankton Microalgae

1. OTHER PRIMARY 
PRODUCERS



OUTPUT = ANNUAL
PRIMARY PRODUCTION
BY FIVE GROUPS 
THEN AND NOW



2. FOOD QUALITY

3. TRANSFER EFFICIENCY

OUTPUT = FOOD SUPPLY TO CONSUMERS BY FIVE PRODUCER GROUPS 



4. HABITAT CONNECTIVITY 

THEN NOW

Tidal Inundation

2450 km2



4. HABITAT CONNECTIVITY 

Then



4. HABITAT CONNECTIVITY 

Then

Now



OUTPUT =  FIRST GLIMPSES OF HOW
CONNECTIVITY AFFECTS PRIMARY PRODUCTION

START WITH A SIMPLE MODEL



5. VARIABILITY

Dry Year Wet Year

Flood Inundation  >1000 km2

2450 km2



5. VARIABILITY

Dry Year Wet Year

Dry Year Wet Year

Now

Then



WHY DO THIS?

A NEW OPPORTUNITY



WHY DO THIS?

TRANSFORM HABITAT CHANGE INTO ECOSYSTEM CHANGE



WHY DO THIS?

UNRAVEL THE 
MULTISTRESSOR PROBLEM

http://www.water.ca.gov/iep/docs/FinalPOD2010Workplan12610.pdf



WHY DO THIS?

ANTICIPATE ECOLOGICAL OUTCOMES OF
DIFFERENT RESTORATION ACTIONS



WHY DO THIS?

UNDERSTAND ECOLOGICAL IMPORTANCE
OF HABITAT CONNECTIVITY



For More
Information
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