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National Estuarine Research Reserve System 
National Oceanic & Atmospheric Administration 

•  Federal – State Partnerships, established by the Coastal Zone 
Management Act 

•  Provide protection of resources for research 
•  Enhance awareness and understanding of estuaries, and provide 

opportunities for education and interpretation 
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Estuarine Wetlands 

 
They represent the 
one place on earth 
where the three 
major habitat types 
– land, sea, and 
freshwater – come 
together 



Science-Based Ecosystem Management -  
Sources of Information 

paleontology, geology 
archaeology 
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Tijuana River Historical Ecology Study 

San Francisco Estuary Institute 



 
Tijuana River Historical Ecology Study 

San Francisco Estuary Institute 



Ecosystem Monitoring: 
Assessing “Vital Signs” and Fostering Adaptive Management 

 
PERL and TRNERR 

•  Water parameters -Temperature, 
Salinity, Dissolved Oxygen, 
Turbidity, pH, depth 

•  Nutrients / Chlorophyll a 

•  Topography 

•  Soil 

•  Vegetation 

•  Invertebrates 

•  Fish 

•  Birds 
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Average Yearly Temperature 
Difference from the Long-Term Average 

Oneonta Slough Datalogger Station 









Tijuana River Mouth 

David Smith 



Tijuana River Mouth 
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Spring 2016 
Mouth Closure 



Mouth Closure - 2016 



Mouth Closure - 2016 



Mouth Closure - 2016 



Mouth Closure - 2016 



 
Tijuana River Historical Ecology Study 

San Francisco Estuary Institute 



Ludka et al. 2013 



Wave Heights at Point Loma Buoy 
 

Recent El Niño 

Long-Term Average 

2015-2016 El Niño 

Meltzer 2016 

Difference Between Observed and Predicted Tides at Scripps Pier 
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High	Dissolved	Oxygen	
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High	Dissolved	Oxygen	/	Phytoplankton	Bloom	
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TETRP 
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TETRP  (Tijuana Estuary Tidal Restoration Project) 



TIJUANA RIVER NERR 
LONG-TERM MONITORING 

•  Serves as an early warning system 

•  Help steer management 

•  Track short-term variability, long-term change 

•  Provide background data for projects 

•  Stimulate new research ideas 



Partners and Funders 





Planting Plan; 

Tijuana River Flow 





Climate Understanding & 
Resilience in the River Valley 

Conduct Vulnerability Assessment 

Develop Climate Adaptation 
Strategy 

Focus on: 
•  Sea Level Rise / Effects on Tidal Prism 
•  Riverine Flooding 






