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Processes Operate of Time and SpaceProcesses Operate of Time and Space



What is the frequency of events?
• Resuspension events
• Waste discharge, sewage discharge (pipe

breakage, treatment plant failure, )
• Spills (oil, chemicals, etc.)
• North Atlantic climate Oscillation (NAO), etc.
• Hurricanes and coastal inundation
• Earthquakes
• Estuary: suspended sediment discharge



Monitoring designs

Benthos
• Gridded
• Remap/emap
• Habitat maps and nested sampling
Water column
• Adaptive sampling



A Global View from Space: Imagers and Altimeters

Passive Imagers for 
SST & Ocean Color

Active 
Radars 

for
Altimetry



 Rutgers Coastal Observatory
   Provide a Long-term Shelf-Wide
   Context for High Resolution 
   Nested Process Studies

40N

73W74W

40
m

60m

20m

15m

Kilometers

0    20

Shipping

Shipping

Shipping

Current
LR

Prop.
LR

Proposed LR

Prop. HR

Prop. Glider Track
Historical Low DO
Prop. CODAR Coverage
Prop. Moorings

Current
LR 

40.5N
Prop. HR

Prop. HR

CODAR Shore Site
CODAR Buoy Site
Ambrose Light
Shipping Lanes
High Res. CODAR HR
Long Range CODAR  LR

40N

73W74W

40
m

60m

20m

15m

Kilometers

0    20

Shipping

Shipping

Shipping

Current
LR

Prop.
LR

Proposed LR

Prop. HR

Prop. Glider Track
Historical Low DO
Prop. CODAR Coverage
Prop. Moorings

Current
LR 

40.5N
Prop. HR

Prop. HR

CODAR Shore Site
CODAR Buoy Site
Ambrose Light
Shipping Lanes
High Res. CODAR HR
Long Range CODAR  LR

LEO

SW06LaTTE



New Enabling Technologies – Coastal Satellites

Objective Gradient and 
Frontal Boundaries

Water mass classification
(Blooms vs Rivers)



Hudson Plume – April, 2005
Summer Storm – July, 2005

New Enabling Technologies – CODAR HF Radar

Each Radar Measures
Radial Component
of the Surface Current



Hudson River
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SUSTAINED PRESENCE TO CAPTURE “EVENTS’

SEAFLOOR CABLES: LEO-15
Evolving instrument deployment packages 

Evolving profilers (still need work!) 

LEO-15 COOL SIIM

New Enabling Technologies  - Seafloor Cabled Observatories
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New Enabling Technologies:
GLIDER IN THE STORM

Depth-Averaged Currents
Surface Currents

Hurricane Ivan



CODAR Network Glider FleetX-BandL-Band

Coastal Ocean Observation LabCoastal Ocean Observation Lab
Center for Advanced and Sustained Technologies (CAST)Center for Advanced and Sustained Technologies (CAST)

A defining characteristic is the remote interactivityA defining characteristic is the remote interactivity

Cable



• AirNet Communications
Wireless Broadband (~1.5
Mbps, coverage 7 miles offshore from
Sandy Hook)

• Verizon National Access
(~100 kbps, coverage up to 20+ miles
off Long Island, less for New Jersey)

• Freewave Radio Modems
(~80 kbps, coverage for a 18 mile
radius centered at Sea Bright Fire
Department)

• Verizon Quick2Net (14.4 kbps,
coverage up to 20+ miles off both New
Jersey and Long Island)

• Iridium Satellite (2,400 bps,
global coverage, data and voice)

Ship-to-Shore Communications Guide Shipboard Sampling



As of
April 2005

Evolving National HF Radar Network

From Eric Terrill, SIO

20 Radars Operating, 5 Funded

10 Radars 
Operating, 
20 Funded
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Hypoxia/Anoxia & Bottom Bathymetry
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upwelling
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TERRA RGB
April 5th 2005
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gm/l

TSS Transport ~     Q * TSS = 100 kg/s ~ 10,000 MT/day
Q=400 m3/s   TSS~ 250 gm/m3 

Q & TSS ~ 10 times above “normal”  

• Transport 100 times above normal
• Export even relatively higher

If TCDD  concentration .5 ppb event would transport 5 gms/day into Newark Bay



Suspended Sediment Flux MT/DAY

~30,000 MT/YEAR
..but underestimates 

big events.



The buoyant pulse front looks like a tidal bore as it flows past the R/V
Cape Hatteras (2005)

Salinity



Wind data from NOAA NDBC station at Ambrose Light



Wind data from NOAA NDBC station at Ambrose Light



Wind data from NOAA NDBC station at Ambrose Light



Wind data from NOAA NDBC station at Ambrose Light



Wind data from NOAA NDBC station at Ambrose Light



Wind data from NOAA NDBC station at Ambrose Light





Wind data from NOAA NDBC station at Ambrose Light
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Wind data from NOAA NDBC station at Ambrose Light



Wind data from NOAA NDBC station at Ambrose Light



Wind data from NOAA NDBC station at Ambrose Light



The Nearshore Recirculation: A Potential Incubator
(known to locals as the Frazer eddy)

A Biological Incubator
    Abundant Nutrients 
    Large Phytoplankton
    Plunging DO



Freshwater Plume Moves Out Across the Shelf: 
Hudson Shelf Valley
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Freshwater Plume Moves Out Across the Shelf: 
Hudson Shelf Valley



Freshwater Plume Moves Out Across the Shelf: 
Water Mass Boundaries

(Oliver et al., 2004)

April 13, 2005 

-NJ highway transports
carbon, fish larvae, etc.



International Programs

• Global Ocean Observing
System

• Census of Marine Life
• Ocean Biogeographic

Information System






















