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Background - Avian Use in the Bay
o San Diego Bay provides important refuge habitat
o Supports over 300 bird species*
o Over a third of bay-dependent birds are threatened*

California Least Tern

Western Snowy Plover

Elegant Terns

San Diego Bay

*Source: TierraData 2018



Port & Navy Sponsored 
Systematic Bird Surveys
o Baywide Avian Surveys of San Diego Bay

- 1994-1995 completed by USFWS
- 2006-2007, 2009-2010, and 2016-2017 

surveys completed by Port/Navy consultant 
(TierraData)

o Surveys included:
- Monthly point counts at 24 stations
- Monthly shoreline (walking) transect surveys
- Monthly mid-water (vessel) transect surveys

Survey Design Map from 2016-2017 Avian Surveys Report (TierraData 2018)



Opportunistic Bird Data
◦ eBird Data

◦ Online database of bird observations
◦ Opportunistically collected data
◦ ~5M observations in San Diego region
◦ Data ranges from 1947-September 2021*

* Data from ≥2006 were used for analysis. 



Study Questions
1. Are the population trends of birds changing?

2. Does habitat affect bird populations in San Diego Bay?

3. What species and observation numbers should we expect to see upon the establishment of 
the Pond 20 Wetland Mitigation Bank? 

4. Is using opportunistic data a valid substitute for systematic data collection?



Project Question 1
Are the population trends of birds changing?

Methods

◦ Poisson GLM used to estimate abundance for all 
species in eBird data

Results

◦ 400 individual species captured since 2006

◦ 20% of species show positive significant trend

◦ 43% of species show negative significant trend

◦ 37% of species showed no trend



Project Question 2
Does habitat affect bird populations in San Diego Bay?

Methods

◦ Habitat PCs calculated and used in 
Poisson GLMM to predict bird 
observations

Results:
Coefficient Trend Species

PC1
+

• Seabirds: California least tern, elegant tern, osprey, red-necked 
phalarope, royal tern

• Shorebirds: dowitcher, marbled godwit, western sandpiper, willet
• Waterfowl: eared grebe

- • Terrestrial: horned lark

PC2

+ • Seabirds: brown pelican, California least tern

-
• Shorebirds: killdeer, marbled godwit, willet
• Marshbirds: snowy egret
• Waterfowl: American coot

Habitat Delineation at 
Pt. Count Station 17 
(Chula Vista Bayfront 
Area)



Project Question 3
What species and observations should we expect to see upon the establishment of Pond 20?

Methods

o Used Poisson GLMM to estimate pre- and post-wetland 
establishment bird abundances based on current and future 
Pond 20 habitats

Pond 20 Habitat Delineations
Current Current



Project Question 3 (cont’d)

Results
o Likely to attract 

species that favor 
PC1

o 60% increase in 
estimated 
observations post-
establishment



Project Question 4
Is using opportunistic data a valid substitute for systematic data collection? 

Methods

◦ Compared GLM effect sizes for both opportunistic and systematic data

Results

◦ Similar effect sizes for species such as:

◦ Royal tern, surf scoter, elegant tern, osprey, brant, dowitcher
Surf ScoterRoyal Terns

Long-Billed Dowitcher



Conclusions & Recommendations
o Abundance trends are varied by species

o Overall trends showed similarities between eBird data and systematic Baywide surveys

o Opportunistic data could stand in for systematic surveys for some, but not all bird species

o Habitat does have an impact on bird observations

o We should expect a substantial increase in bird observations as the result of establishing a 
wetland at Pond 20

o Can use these methods to evaluate trends of birds in a larger context



Thank you!

Questions?

Corey Sheredy
csheredy@gmail.com

Osprey

Special Thanks to:

Dr. Jason Keagy, Penn State
Pangea Biological
Port of San Diego
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perspicillata&psig=AOvVaw0bsxFZgPf-
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◦ http://www.pbase.com/gregbirder/image/153797401/large.jpg
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