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Aquatic systems are complexAquatic systems are complex

Thanks to the Neptune team



Marine systems are chronically underMarine systems are chronically under--sampledsampled



ALTERED NUTRIENTALTERED NUTRIENT
CYCLES AND CYCLES AND 

EUTROPHICATIONEUTROPHICATION ALTERED CHEMISTRYALTERED CHEMISTRY
DEEP IN OCEANDEEP IN OCEAN

Human fossil fuelHuman fossil fuel
Has penetrated over 1000 m Has penetrated over 1000 m 

in the oceanin the ocean

Myers and Worm
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Fossil Fuel CO2
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Humans are changing the oceans and Humans are changing the oceans and 
this will impact feedback on humanity in unknown ways.this will impact feedback on humanity in unknown ways.



(Emanuel & Edson )

EXTREME EVENTS IN THE ATMOSPHERE and OCEAN ARE HARD TO SAMPLEEXTREME EVENTS IN THE ATMOSPHERE and OCEAN ARE HARD TO SAMPLE
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Thanks to Thanks to EdsonEdson and and PludemannPludemann
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Slocum Coastal Glider

Glider Specs.
Length: 1.5 m Hull Diameter: 21.3 cm
Weight: 52 kg

Science Bay Specs.
Length: 30 cm Diameter: 21.3 cm
Max. Payload Weight: 4 kg



The Glider “Flight”



Rutgers Slocum Glider FleetRutgers Slocum Glider Fleet

Mediterranean SeaMediterranean Sea Perth, AustraliaPerth, AustraliaWest Florida ShelfWest Florida ShelfMidMid--Atlantic ShelfAtlantic Shelf

Liverpool BayLiverpool Bay
Coastal ObservatoryCoastal Observatory

129 deployments worldwide (2003 129 deployments worldwide (2003 –– present)present)
> 40,000 km flown (Earth> 40,000 km flown (Earth’’s circ. ~ 40,000 km)s circ. ~ 40,000 km)
> 1900 days in water> 1900 days in water
~ 300,000 profiles~ 300,000 profiles



02/26/2004 20:10 – 03/03/2004 04:49 GMT

02/13/2004 13:11 – 02/18/2004 17:41 GMT

01/22/2004 14:10 – 01/30/2004 16:05 GMT

01/14/2004 18:32 – 01/20/2004 13:49 GMT

12/03/2003 18:05 – 12/05/2003 19:46 GMT

11/12/2003 02:00 – 11/18/2003 03:13 GMT

11/02/2003 19:18 – 11/09/2003 03:43 GMT

10/28/2003 16:59 – 11/02/2003 19:18 GMT

06/08/2004 14:49 – 06/12/2004 22:31 GMT

05/25/2004 20:43 – 06/02/2004 11:17 GMT

05/19/2004 14:30 – 05/25/2004 13:20 GMT

05/13/2004 15:20 – 05/18/2004 19:51 GMT

04/08/2004 21:44 – 04/15/2004 22:36 GMT

04/02/2004 15:18 – 04/08/2004 21:44 GMT

03/26/2004 17:03 – 04/02/2004 15:18 GMT

03/03/2004 04:49 – 03/07/2004 02:17 GMT

09/27/2004 16:50 – 10/02/2004 04:55 GMT

09/23/2004 11:36 – 09/27/2004 16:50 GMT

09/16/2004 15:00 – 09/23/2004 11:36 GMT

08/23/2004 00:01 – 08/29/2004 12:35 GMT

08/17/2004 15:05 – 08/22/2004 10:44 GMT

07/03/2004 20:29 – 07/08/2004 13:49 GMT

06/29/2004 13:26 – 07/03/2004 19:44 GMT

06/13/2004 05:37 – 06/18/2004 23:12 GMT

02/20/2004 13:30 – 02/25/2004 07:41 GMT

02/09/2005 15:36 – 02/14/2005 20:43 GMT

01/12/2005 15:49 – 01/16/2004 10:02 GMT

11/30/2004 15:32 – 12/05 20:01 GMT

10/29/2004 13:50 – 11/03/2004 12:23 GMT

10/05/2004 13:52 – 10/09/2004 23:31 GMT

06/03/2005 18:15 – 06/10/2005 00:48 GMT

05/17/2005 14:20 – 05/24/2005 20:18 GMT

03/10/2005 14:48 – 03/16/2005 01:25 GMT

02/27/2005 09:56 – 03/04/2005 15:48 GMT

04/27/2006 14:55 – 05/01/2006 21:08 GMT

04/06/2006 15:43 – 04/12/2006 17:49 GMT

04/12/2006 18:31 – 04/17/2006 19:19 GMT

01/12/2006 16:22 – 01/23/2006 21:23 GMT

07/23/2005 12:38 – 07/30/2005 13:55 GMT

07/13/2005 16:25 – 07/17/2005 11:44 GMT
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Caselao et al 2008
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Where are the gliders now?  May 21st 2008 @ 12:25 EDT
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RIDER IN THE STORM

Depth-Averaged Currents
Surface Currents

Hurricane Ivan
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Tropical Storm Ernesto:
Sub-Surface Impacts

June 14, 2006 - Present
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NJSOS Endurance Line: Seasonal Cross-Shelf Optical Backscatter Transects

74:10 74:00 73:50 73:40 73:30 73:20 73:10

110

10

30

50

70

90

110

110

10

30

50

70

90

110

10

30

50

70

90

110 28-Oct-2003 16:59:50 - 02-Nov-2003 20:21:03
bb470

10

30

50

70

90

110

bb470
02-Nov-2003 20:39:08 - 09-Nov-2003 04:18:36

10

30

50

70

90

110 10-Nov-2003 07:54:12 - 18-Nov-2003 01:12:44

bb470

74:10 74:00 73:50 73:40 73:30 73:20 73:10

14-Jan-2004 18:32:09 - 20-Jan-2004 05:19:02

10

30

50

70

90

110

bb532

20-Jan-2004 05:24:33 - 30-Jan-2004 13:38:55

10

30

50

70

90 bb532

26-Feb-2004 20:10:30 - 03-Mar-2004 05:11:02
bb470

03-Mar-2004 05:48:27 - 15-Mar-2004 16:55:18

10

30

50

70

90
bb470

19-May-2004 14:30:59 - 25-May-2004 08:12:51

10

30

50

70

90

110

bb470

25-May-2004 15:06:08 - 02-Jun-2004 14:55:30
bb470

10

30

50

70

90

110 16-Sep-2004 15:00:53 - 23-Sep-2004 11:57:27
bb532

110

10

30

50

70

90

23-Sep-2004 11:57:27 – 23-Sep-2004 18:02:09
bb532

27-Sep-2004 18:02:09 – 02-Oct-2004 04:55:34
bb532

110

10

30

50

70

90

74:10 74:00 73:50 73:40 73:30 73:20 73:10

Oct. 03

Nov. 03

Nov. 03

Jan. 04

Jan. 04

Feb. 04

Mar. 04

May. 04

May. 04

Sept. 04

Sept. 04

Oct. 04

Schofield et al. 2007



Wave stressWave stress

Keen and Glenn (JGR & JPO)

Storm sediment transport on the MAB bight:Storm sediment transport on the MAB bight: 33--D modelsD models
suggest net southward and offshore transport of materialsuggest net southward and offshore transport of material
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Storm sediment transport on the MAB bight:Storm sediment transport on the MAB bight: 11--D models & observationD models & observation
allow transport to calculated during storms, net transport is onallow transport to calculated during storms, net transport is onshore!shore!

11--D models of water columnD models of water column
and bottom boundary layerand bottom boundary layer

Bottom topographyBottom topography

Models parameterizedModels parameterized Bottom time series collectedBottom time series collected

storms

along-shelf
cross-shelf

offshore & north

onshore & south

We are gettingWe are getting
the the signsign of the of the 

cross shore cross shore 
transport wrong!transport wrong!

Not once but Not once but 
all storms!all storms!

Styles & Glenn JGR

Styles & Glenn JGR
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The Mid-Atlantic Bight frequently
visited by large storms 

Below are the hurricane and tropical 
storm tracks of the last decade
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B) 30 October 2003

36

We will focus on a single
storm event that impact our

coastal waters in October 2003
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B) Optical backscatter at 470 nm
28 October – 02 November 2003 

D) Salinity
28 October – 02 November 2003 

C) Temperature
28 October – 02 November 2003 
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Optical backscatter at 470 nm (m-1)
29 October – 30 October 200340
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Why water quality should care?Why water quality should care?



CONCLUSIONS:CONCLUSIONS:

We can  now sample during extreme events using robots.  We can  now sample during extreme events using robots.  
These extreme events represent the largest signal for These extreme events represent the largest signal for 

many important water quality parametersmany important water quality parameters

This will help scientists to understand these processes This will help scientists to understand these processes 
while simultaneously providing water quality information while simultaneously providing water quality information 
in realin real--time to those charged with managing our aquatic time to those charged with managing our aquatic 

resourcesresources

This dual use will allow for close working relationships This dual use will allow for close working relationships 
between the managers and scientists.  This will allow between the managers and scientists.  This will allow 

BOTH groups to learn from each other.BOTH groups to learn from each other.

This is a great thing!This is a great thing!
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