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Project Question
• What percentage of wetland habitats are at risk of saltwater intrusion 

along the San Francisco Bay?

Supplementary Question

• What additional factors could affect the surrounding wetlands?

Predictions/Expected Results

I expect to find a greater than 40% saltwater intrusion risk to freshwater 

wetlands along the San Francisco Bay. 



Wetlands 

Importance

• Flood Protection
• Water Quality 

Improvement 
(Filtration of storm 
water runoff, 
pesticides) 

• Refills ground water
• Nutrient Cycling
• Carbon sequestration
• Native Habitat/ 

brooding site

Species That Rely on Them?

• Migrating birds (ex: Bald 
Eagles) (resting/nesting)

• Many birds would go 
extinct without freshwater 
wetland sites

• Spawning fish (ex. Herring)

• Pupping Grounds (Seals)

• Amphibians (reproduction, 
food)

• Insects (pollination, food 
source for other animals)

Saltwater Intrusion in 
Freshwater wetlands.

• Affects drinking water
• Salinization of 

agricultural lands (4)
• Plants adapted to 

freshwater 
environments will die 
off

• Opportunity for 
Invasive species to 
flourish

• Extinction of native 
fauna –Amphibians

• Loss of habitat for 
many animal species

1800-2013 = About 200,000 acres of bay wetlands have been filled. (1)

https://www.courthousene
ws.com/farmers-
environmentalists-join-
battle-planned-delta-
tunnels-project/

The San Francisco Bay wetlands are interconnected ecosystems



Sea Level Rise
Based on 2019 Research

NOAA Interactive Sea Level Rise Predictions. (2)

According to the National Ocean and 
Atmospheric Administration (NOAA) sea level 
rise rates have increased to about 1/8 of an 

inch a year. (6)

• I chose to look at the year 2100 in order to capture the low and high 
extremes in this region. 

• Using predictions from NOAA for the year 2100, I chose to look at sea 
level rise at 1-meter and 3-meters. 



Putting Together My Digital 
Elevation Model 

The struggle was real… 

1) Create Raster 
Dataset tool –
Used to created 
a blank raster.

2) Mosaic tool –
Combined my three 
seamless DEMs into 
one using the blank 
raster. 

First Roadblock



Areas at or 
Below Sea 
Level 

The land surrounding the San Francisco bay is mostly above sea 
level. Though, you can see a few regions where land is indicated to 

be below sea level. 



Study Area

San Francisco Bay

10m DEM from the California Department of Water Resources. (3) 

Watersheds

Raster Clip

Tool Used:

In order to restrict the study 
area I chose to use the three 
watersheds that make up the 

San Francisco Bay. 



Study Area 
Wetland Analysis

Used “Select by Attribute” to 
isolate freshwater wetlands from 

salt/brackish water wetlands.

Freshwater Only

Watershed Only Used Clip tool to 

isolate freshwater 

wetlands to my study 

area.

Wetland Data from NOAA’s website (2)



Low Estimate
Sea Level Rise of 1-Meters

I’ve highlighted three regions where 
a 1-meter sea level rise has the 
largest impact within the San 

Francisco Bay. 

Tool Used:



The red areas on the center map 
represent areas affected by a 3-

meter rise. 

The orange in the side maps 
represent an overlap of low 

estimate rise. 

High Estimate
Sea Level Rise of 3-Meters

Tool Used:



San Pablo Bay Watershed
At a 1-meter sea level rise 10% of 
the freshwater wetlands are at risk 
of saltwater Intrusion. 

At a 3-meter sea level rise 17% of 
the freshwater wetlands are at risk 
of saltwater Intrusion. 



Suisun Bay Watershed
At a 1-meter sea level rise 4% of 
the freshwater wetlands are at risk 
of saltwater Intrusion. 

At a 3-meter sea level rise 7% of 
the freshwater wetlands are at risk 
of saltwater Intrusion. 



San Francisco Bay Watershed
At a 1-meter sea level rise 
11% of the freshwater 
wetlands are at risk of 
saltwater Intrusion. 

At a 3-meter sea level rise 
12% of the freshwater 
wetlands are at risk of 
saltwater Intrusion. 



What additional factors could affect the surrounding wetlands and watersheds?

Superfund sites

At 1-meter sea 
level rise the 

Heckathorn co. 
superfund site is 

at risk of 
flooding. 

At 3-meter sea 
level rise the 

AMCO chemical 
superfund site is 

at risk of 
flooding. 

Both sites have had issues with ground contamination and are currently 
undergoing ongoing clean-up. (8)



Final
Thoughts…

• My study being solely focused on elevation concluded… 
1. San Pablo Bay freshwater wetlands -> Highest risk at 10-17% 
2. San Francisco Bay Freshwater wetlands -> Closer to high risk at 11-12%
3. Suisun Bay freshwater wetlands -> lower risk at 4-7% 

• Though, many factors such as; high tide, storm surges, or subsidence can 
have an impact on costal flooding. 

• Rising sea levels is now beyond our efforts to stop. We should now utilize 
technology to predict the affects of sea level rise and use this knowledge to 
prepare.

• Due to such factors the extent of freshwater wetland loss in this region will 
be more extensive then predicted by this study. 



NOAA (2)
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• Smaller Study Area

• Include other important factors such as high tide

• DEM without missing data

• Terrestrial DEM only – No bathymetric

• Listen to my professor and give myself more time

Things I Would 
Change:

Note: 10m DEM came with 
spots of “No Data” This did 
not interfere with the scope 
of my investigation.



“Life Will Out”

Thank you for listening
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