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24 Overall Change in the Delta

HISTORICAL

Delta habitat types, past (right) and present (far right). 

Historical habitat types and channels for the historical 

Delta ca. 1800 are shown to the right. Modern habitat 

type mapping ca. 2007 is shown to the far right. 

Methods: Habitat type extent
Habitat type acreages were calculated from the historical and 

modern habitat type maps. The historical habitat type map was 

taken from the Sacramento-San Joaquin Delta Historical Ecology 

Investigation.18 The modern habitat type map is a compilation of 

several spatial datasets detailing Delta vegetation and land use, 

with each vegetation type crosswalked to the historical habitat 

types. The majority of the modern map is derived from fine-scale 

vegetation mapping produced in 2007 by the CA Department of 

Fish and Wildlife’s Vegetation Classification and Mapping Program 

(VegCAMP).19 Please see Appendix A for additional information on 

developing the historical and modern habitat type layers.

The extent of habitat type conversion has been extreme

The Delta has been converted from a marsh-dominated landscape to an agriculture-dominated landscape

The historical Delta was characterized by a complex and extensive 
marshland matrix. Broad corridors of riparian forest snaked down into 
the marsh along major rivers and distributaries. Seasonal wetlands and 
vernal pools lined the periphery of the north Delta. Willow thickets 
were interspersed throughout the tules in the central Delta.  In the 
south Delta, tidal wetlands graded into non-tidal wetlands across a 
long, heterogeneous fluvial-tidal interface.   While many of the shapes 
of these former features can still be identified in the contemporary 
Delta, habitat type conversion to agricultural and urban development 
has been extreme. Small remnants and restored (both purposeful and 
accidental) habitats can be seen scattered throughout the system.
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Habitat change. The extent of wetland habitats has decreased in the modern Delta 

while the extent of open water and grasslands has increased. Agriculture and 

managed wetlands take up a large portion of the modern Delta and provide some 

important wildlife support but are not equivalent to historical habitats. Oak wood-

lands and interior dune scrub 

have mostly been eliminated. 
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HISTORICAL MODERN

Habitat Type Historical Modern % Change

Managed wetlands 0 9,454 ∞   

Urban/Barren 0 35,517 ∞

Agriculture/Non-native/Ruderal 0 216,085 ∞

Stabilized interior dune veg. 1,032 4 -99

Willow riparian scrub/shrub 1,637 2,878 +76

Willow thicket 3,567 132 -96

Grassland 9,108 11,800 +30

Alkali seasonal wetland complex 9,193 238 -97

Vernal pool complex 11,262 3,007 -73

Water 13,772 26,530 +93

Valley foothill riparian 15,608 4,010 -74

Oak woodland/savanna 20,460 0 -100

Wet meadow/Seasonal wetland 37,561 2,445 -93

Freshwater emergent wetland 193,224 4,253 -98

Area (ha)
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DREDGING AND LAND RECLAMATION (1850s-Present): Agricultural demands accelerate scale and pace of Delta modifications

LAND SUBSIDENCE, RESTORATION, AND ADAPTATION (1900s-Present): Ongoing subsidence and severe loss of wetlands  

Clamshell dredge invented  
to accelerate levee building

As old levees fail and sea levels 
rise, levee standards are updated 
and levees are reinforced

Large scale subsidence: 
land significantly lower 
than water

Increased pumping costs

Vulnerable 
infrastructure

Seepage

Highly saturated soil was drained 
for agriculture

Dropping water table

High water / flood

Typ water level

Typ water level

High water / flood + 3’ SLR

The adoption of the clamshell 
dredge accelerated the 
process of land reclamation 
and, ultimately, the subsidence 
of the Delta landscape.

Designed to both deepen channels 
and build levees, the clamshell 
accelerated the conversion of the 
Delta landscape, resulting in a 
network of approximately 1,100 miles 
of levees.9 A devastating byproduct 
of levee-building has been the 
large-scale subsidence of agricultural 

Delta Sinking

land. The pumping of water, the 
lack of sediment inputs, and the 
decomposition of the peat substrate 
has led Delta polders to sink 10 
to 25 feet below sea level.10 While 
levee construction has had serious 
ecological ramifications, including  
the near total loss of former tidal 
habitats, California has grown 
to depend upon these artificial 
structures. In the middle of the 
twentieth century, the Delta levees 
became a critical link in the state’s 
water conveyance infrastructure, with 

pumps and aqueducts transporting 
drinking water from north to south. 
Over two-thirds of California’s 
population gets at least some of 
its drinking water from the Delta, 
rendering the state highly reliant 
upon the fragile levee networks and 
the subsiding grounds behind them.11
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RECLAMATION & LAND 
SUBSIDENCE



SALINITY INTRUSION



GOVERNANCE
Delta Stewarship Council and The Delta Plan:

Implementing The co-equal goals of “providing a more 
reliable water supply for California and protecting, restoring, 
and enhancing the Delta ecosystem” 

“...in a manner that preserves the values of the Delta as 
an Evolving Place“



SOME CHALLENGES...

•	Extreme vulnerability to climate change impacts
•	Science can‘t keep up with the pace of environmental change 
(Delta is changing faster than can be understood)

•	Lack of integrated modeling efforts (need for a collaboratory)
•	Limited funding
•	Complex governance (hundreds of agencies/collaborations)
•	Moving past a culture of conflict
		 	 (“Wicked problem“ of situated problem definition)

•	Lack of trust
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Delta Adaptation Summary

Collaborative Network: The network question specifically asked respondents about collaboration 
with a range of organization types: federal, tribal, state, regional, or local government, special 
district, non-profit or community group, private business, research center or university, as well 
as individual. Next, they were asked a follow-up question to name up to five organizations for 
each organization type they said “yes” to. This approach to the network question helped survey 
respondents name a diverse range of collaborative partners.

 
Figure 16: Complete adaptation practitioner network.

As a result, we were able to generate an organization-level collaboration network for adaptation 
in the Delta. After consolidating individual responses to the organization-level, organizations 
had an average of 23 connections, with one organization having up to 101 connections. There 
are 648 organizations displayed in the network. There were 114 unique organizations that filled 
out the network question and nominated 548 unique organizations. There were 74 overlapping 
organizations that both filled out the survey and were nominated as a collaborator by others.

Study Results

GOVERNANCE
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As a result, we were able to generate an organization-level collaboration network for adaptation 
in the Delta. After consolidating individual responses to the organization-level, organizations 
had an average of 23 connections, with one organization having up to 101 connections. There 
are 648 organizations displayed in the network. There were 114 unique organizations that filled 
out the network question and nominated 548 unique organizations. There were 74 overlapping 
organizations that both filled out the survey and were nominated as a collaborator by others.

Study Results

Organization-level collaboration 
network for adaptation in the 
Delta (Pozzi et al. 2025)



DECISION MAKING
Do you think decision-making regarding climate adaptation 
and salinity management in the Delta is equitable or 
inequitable? 

8.5%8.5%

DON’T 
KNOW EQUITABLE

83%

INEQUITABLE



JUST TRANSITIONS
IN THE DELTA

Drought, Salinity and Sea Level Rise



RESEARCH FRAMEWORK

Shared 
Learning 

& Visioning

Community
& Public

Engagement

Participatory
Scenario
Planning

TRUST & CAPACITY BUILDING

MODELING & SIMULATIONS



CALLING ON RESERVESECO MACHINE

NEW GREEN WATERSHEDA TUNNEL

BUSINESS AS USUAL

BOLSTER & FORTIFY

SIX SCENARIOS






