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• Funded for two years, beginning in July 2002

• Prop 13 resources – partnership with the City of Imperial Beach and 
matching funds from County of San Diego

•Existing operations leverage  scientific programs sponsored by National 
Science Foundation, Office of Naval Research, NOAA, and State of
California. No present day operational support.



Significant variability
exists in the water quality 
of the region.  SDCOOS goals
to explain how the environment
impacts this variability.



What does SDCOOS do for Imperial Beach?

•“monitor the ocean at appropriate time and 
spaces scales to improve the understanding of 
changes in water quality”

•“provide real-time data to users in San Diego: 
marine safety, county DEH, local citizens, 
planners, USCG, USN, resource managers”

• “provide access to historical data to 
understand trends, changes, and efficacy of 
management decisions”



What does SDCOOS not do”

• see bacteria with satellites

• decide beach closures

•…..



Observing
System 
needs to 
an objective 
source of
Data.



Imperial Beach Region

I.B. 
pier Tijuana 

River

Border

SBOO outfall 3.5 
miles offshore



Apply real-time sensors to build a system to continuously monitor 
the coastal ocean 

•moorings

•instrument city 
piers

•bottom mounted 
sensors

•HF radar

•satellite remote 
sensing

Couple data to existing monitoring efforts - provides 
framework for interpretation/understanding



• Array of upward looking acoustic current meters

• directional waves

• thermistor strings

instrumentation to be cabled back to I.B. pier

for real-time observations

Use of city piers to support  observing system infrastructure



Bacteria measurement stations maintained by San Diego County Department 
of Environmental Health

3 indicator species 
•total coliform
•e coli
•enterrococus



Flow gauge broke 
during flooding

Multiple ‘pulses’ of rain into 
the TJ river watershed

SDCOOS accesses and locally  archives the TJ 
river flow gauge owned by IBWC.



SDCOOS staff installed environmental monitoring equipment to the
Imperial Beach Pier.



Seamless interface 
to data from these 
installations.  Shown 
on the right is the 
height and direction 
of ocean waves on 
the coast of Imperial 
Beach.



Point Loma HF Radar site 

For mapping ocean currents

August 30, 2002



10 cm/s

24 hour average of data

Example of radial velocities measured by a single radar site.



Binational
observing system -
working with 
colleagues at 
CICESE and 
UABC provides for 
expanded region of 
observations.  
Scripps facilitates 
the operation and  
communication to 
a Mexican owned 
radar site located 
at the PEMEX 
plant in Rosarito
Beach.

10 cm/s

24 hour average of data



Installation of alternative power system for 
autonomous operation of the scientific instruments

Los Coronados Islands, MX



Los Coronados Island station

Installation of alternative power system for 
autonomous operation of the scientific instruments



wireless I.P. connection to CICESE/UABC CODAR
station at PEMEX facility, Rosarito Beach MX





Binational
observing system -
working with 
colleagues at 
CICESE and 
UABC provides for 
expanded region of 
observations.  
Scripps facilitates 
the operation and  
communication to 
a Mexican owned 
radar site located 
at the PEMEX 
plant in Rosarito
Beach.

10 cm/s

24 hour average of data



Current animation

trajectories



particle trajectory tracking research

• offshore release

• Tijuana River Release  



RESEARCH 
PROJECT:

Random 
walk
Models using
Objectively 
Mapped HF 
radar
Data fields –
data used to 
understand 
beach 
closures. 
Research 



Research with trajectory analyses from HF radar 
used to understand fate and transport



February 13, 2003
TJ River Watershed.

Making the connection to end-users:
Run-off, transport, and their influence on

water quality.



Linking the transport to 
the WQ stations 

sampled by the County 
DEH

High levels
south of the
TJ river mouth

February 18, 2003



Southward currents dominant 
during the 2/18/03 time 
period.

High counts south of TJ River.



24hr averaged ocean currents, 2/25/03

Northward flow present during the time period of high counts  in
Imperial Beach, City of Coronado.



north flow

Contaminated south of
the TJ River, clean to the north

Contaminated north of TJ River to I.B. and Coronado

Contaminated north of 
TJ River to I.B.



Movie 2







Combination of HF 
RADAR 

CURRENTS with 
OCEAN COLOR 

satellite data

2/5/03



Tracking plumes
in time



Plumes from Mission 
Bay, Point Loma, 
and Tijuana River 
are visible.  Also Los 
Buenos Creek visible 
in Mexico.

Integrate 
satellite remote 
sensing

OCM SENSOR
•300m resolution

•available daily

•SEAWIFS bands





Nearshore currents - northward flow during and after the rainfall event (heavy rains on the 22nd)
top:  acoustic current meter data from City of Imperial Beach Pier

bottom:  HF radar derived currents at mouth of TJ river



Continued usage of Imperial Beach region as an area for 
science and technology development.

Example:  underwater swimming robot.

System deployed by Dr. Mark Moline, Cal Poly San 
Luis Obisbo.





meters
IB Pier region – no tidal correction

Bathymetry data acquired by underwater vehicle



Robot can be used to map plume field of local outfall.



Website designed
to distribute data
to users.

www.sdcoos.org



Visitors to www.sdcoos.ucsd.edu usage statistics



SDCOOS Main 
Observation Page



Directional Wave Spectrum



Meteorological Observations



Current Profile: End of Pier



Near Shore Current Flow









Water Quality Time-series IB 60



Water Quality Time-series IB 30


