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Guiding Questions
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Mean & background flow of the New
Jersey Shelf? Effect of shelf topography?

What is the seasonal meteorological
condition and flow pattern on the shelf?

How are material transported from the
innershelf to the outershelf? Cross-shelf
and along-shelf transport pathways!?
What is the residence time scale!?

How is surface shelf flow correlated
with wind forcing, dependence on
stratification?
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“Seasonal Climatology of Wind
Driven Circulation on the NJ Shelf”
Gong, Kohut, Glen. in press.
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NJ Shelf Seasonal Mean Current (2002 - 2007)
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Table 4. Cross-shelf drifter time (days), speed (km/wk) and fraction reaching 60 m isobath

40.5+

40

39.5

Latitude

39

38.5

24.8 days

Autumn |

1

=75

-745 -74 -735

Longitude

Drifter Time | Jun 06 | Sep 06 | Dec 06 | Mar 07 || Dist to 60m
Site N 13.6 30.7 23.9 36.1 97
Site C 13.3 20.5 17.4 24.8 82
Site S 12.9 13.1 14.9 27.6 67

Drifter Speed || Jun 06 | Sep 06 | Dec 06 | Mar 07 || Dist to 60m
Site N 49.9 22.1 28.4 18.8 97
Site C 43.2 28.0 33.0 23.1 82
Site S 36.4 | 35.8 31.5 21.4 67

Fraction to 60m || Jun 06 | Sep 06 | Dec 06 | Mar 07 || Dist to 60m
Site N 0.27 | 0.09 0.73 0.39 97
Site C 0.68 0.17 0.99 0.71 82
Site S 0.77 | 0.25 1.00 0.45 67
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Mean Current based on Wind (Winter)
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Mean Current based on Wind (Summer)
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Wind-Current correlation & variability

Table 3. Relative Variability of detided CODAR currents: R.M.S. / Mean

RMS/Mean || Summer | Winter | Spring | Autumn | All
All Dir. 4.9 2.6 3.0 3.0 3.3
NW 1.9 1.4 1.4 1.6 1.6
NE 1.3 0.9 0.9 1.1 1.1
SW 1.7 1.7 1.8 1.8 1.8
SE 6.8 1.8 3.7 3.0 3.9

correlation angle between wind & current
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shelf surface flow summary

Downshelf, offshore mean surface flow. Significant variability about the
mean.

Background flow under low wind conditions is consistent with previous
MAB shelf observation/models. HSV influences downshelf flow behavior.

Flow mainly cross-shelf (offshore) during stratified and mixed seasons, and
mainly along-shelf (downshelf) during transition seasons. the residence time
is on the order of I-5 weeks.

Surface flow is wind driven. Along-shore wind and cross-shelf flow is
strongly correlated in summer, cross-shore winds and cross-shelf flow is
strongly correlated in winter.
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Gliders & Moorings (SW06)
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Hi-res. oceanographic sampling of the
outershelf using gliders, moorings, ships

(July 19 - Oct 2,2006)

South of Hudson Canyon, 100 x 100 km?

6" Panther Plast Float

22m 5/8" T]

mounted 2 m from Polytron

bottom end of (ether] m
Q
ZT ™~
m
11m | | S

SBE-39
mounted on
48" Steel Sphere

1m 3/8" Mooring Chain

UNH 600 kHz ADCP in
OSU Frame

150 417" Glassballs on
[CO  3/8" Mooring Chain

4 m 3/8" Mooring Chain

WHOI 300 kHz ADCP
in WHOI Frame

0.5 m 38" Mooring Chain

SBE-39 mounted on
Dualed EGG 8242 Release

2 m 3/8" Mooring Chain

2300 Ib

between 30 & 100 m isobaths

| 7 deployments, 356 glider days, 6683 km

flown, 51933 CTD casts

- A-3 Polyform

5/16" Jac Nil Wirerope with
MicroCAT & Temperature Sensors

5/16" Jac Nil Wirerope with
MicroCAT & Temperature Sensors

50m
5/16" Jac Nil Wirerope with
MicroCAT & Temperature Sensors

Environmental Mooring SW 42
SHALLOW WATER 2006

High Flyer

0.5m of 3/8" PC chain in Tygon
centered on a mark measured 10 m
down from upper end of tether

Measure cable from

upper swage of 5/16" wire.

Label for mounting sensors.
at54 m-Label 19 m
al 16.4 m - Label 30 m

Measure cable from
upper swage of 5/16" wire.
Label for mounting sensors.

at 67.1m - Label 108 m

Measure cable from

upper swage of 5/16" wire.

Label for mounting sensors.
at 14.7 m - Label 128 m
at 35.7 m - Label 149 m

HARDWARE REQUIRED
PER MOORING,
WITHOUT SPARES
(12) 1/2" Anchor Shackles
(10) 5/8" Anchor Shackles
(1) 3/4" Anchor Shackle
(2) 7/8" Anchor Shackles

hackle
fing Link
crew Pin

(14) 5/8" Sling Links
(1) 1-1/4 Master Link

HARDWARE DESIGNATION
(1) 112" SH, (1) 518" SL, (1) 518" SH

(1) 112" SH, (1) 5/8" SL, (1) 7/8" SH

(1) 1-1/4" Master Link

(1) 3/8" Screw Pin
(1)5/8" SH
(1)1°SP, (2) 5/8SL. (1) 518 SP, (1) 38 SP

@

Woods Hole Oceanographic n
Gesighed by Johi Kermp & drawn b Besey Dokt
(e Swabowg _sh 120722 oo _oriovaos |

mounted 2 m _
from bottom end 22m 5/8"
of mmerz Polytron

6" Panther Plast Float

T-POD
mounted on

A-3 Polyform High Flyer

20 m 3/8" Polytron

0.5m of 3/8" PC chain in Tygon
centered on a mark measured 10 m
down from upper end of tether

41" Steel Sphere

1 m 3/8" Mooring Chain

Measure cable from upper swage
of 5/16" wire. Label as noted for
‘mounting sensors.
at7.4m-Label 21 m
at 17.4 m - Label 31 m
at28.4 m - Label 42 m

U ~—SBE-37 mounted below swage boot

334 m

5/16" Jac Nil Wirerope
with MicroCAT &

Temperature Sensors

5 m 3/8" Mooring Chain

HARDWARE REQUIRED
PER MOORING,
WITHOUT SPARES
(8) 172" Anchor Shackles
(8) 5/8® Anchor Shackles
(1) 7/8" Anchor Shackle

300 kHz ADCP in Frame

2 m 3/8" Mooring Chain SH = Shackle
(1) 1" Screw Pin SL = Siing Link
(10) 5/8" Sling Links SP = Screw Pin

HARDWARE DESIGNATION
(1) 172" SH, (1) 5/8" SL., (1) 518" SH
(1) 112" SH, (1) 5/8" SL, (1) 7/8" SH

©
@] maesp
©
©

T-POD mounted on
EGG 8242 Release

(1)5/8" SH

2 m 3/8" Mooring Chain (1)1° P, (2) 5/8SL, (1) 518 SP, (1) 3/8 SP

2000 Ib Anchor
R .

Environmental Mooring SW 29
SHALLOW WATER 2006

W ol Occanographic Institution
Gesgned oy Jom Kemp & drawn by Belsey Doverty

e SWZ0060ug 5022 oal 011072006
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Processes affecting shelf-slope exchange

Slope Water Intrusion
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Temperature
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Depth (meters)

-100

ru05 sw06 salinity (08/26/06 - 08/29/06) [D]

E—

salinity in density-spiciness space (glider: ru05 29-Aug-2006 -- 31-Aug-2006)
1 | |
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Surface:
Pycnocline:
Sub-Pycnocline:

Bottom:

T 30 1020 T T T

spiciness

S > 34, den <1024, no S < 34 water in the upper 5 meters
S >34,1022 < den <1025.7, spiciness > 3.4,z <-10m

S >34,1024.5 < den <1026.2, 1 < spiciness < 3.2

S >34, 1026.2 < den, 0.5 < spiciness <3
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133
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Outershelf Salt Budget

Intrusion Salt Budget

Intrusion Types Salt Fraction I . 7

Aug 24-26 Sect. R3] T
'24 ugO 26Au0 06 ™

Surface 0.025 el Ll

Pycnocline 0.135 e |

Sub-pycnocline 0.153

Bottom 0.612

Slope/Total 0.36

Mean SLW Salinity 34.73

Aug Avg. 2D

Surface negl.

Pycnocline negl.

Sub-pycnocline 0.13

Bottom 0.79

Slope/Total 0.26

Mean SLW Salinity 34.57

Definitions:

Surface: S >34, den <1024, no S < 34 water in the upper 5 meters

Pycnocline: S >34,1022 <den <1025.7, spiciness > 3.4, z<-10m

Sub-Pycnocline: S >34, 1024.5 <den <1026.2, 1 < spiciness < 3.2
Bottom: S >34, 1026.2 < den, 0.5 < spiciness < 3



Cross-shelf Salt Balance...

Salt advected offshore = Salt ‘diffused’ onshore

_ dS

US =K—

dx

7 — AVolTrs, 0.3 Sv _0.003m/s S — 33

Areaioo 108 m?

AVOZT’I“S}Z = TTNFlagg77/BB81 — TTSBisca,yeQLL ~0.5—0.25v=0.3 Sv

US =0.1m/s
s 1.0 4 4
Az 10km 0™

Krischerso =~ 3 x 10° cm?/s = 30 m?/s
Kstommerr2 ~ 3 x 10° em?/s = 300 m?/s
dsS

K% < 0.03 m/s

Slope water intrusions contribute up to 30% of the salt needed.
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Weak Intrusion (Early Aug.) Strong Intrusion (Late Aug.)

dS A, l Vol
h % V—O = 0.007 m/s — X % = 0.022 m/s

dt Areaioo dt Areaioo




-20

-30

-40 -

-50

-60 -

=70 -|

-80

07/30

-20

-30

-40 -

-50

-60

=70 -|

-80

07/30

-20

-30

-40 -

-50

-60

=70 -|

-80

07/30

SWO06 Mooring 30: Temperature

n -"“’-"W’th ww i |\"wll J' I,|

08/06 D8/27 09/03

T

09/150
x 10

1

F"
| Il’;

1
Ill

T

T

08/06 D8/27 09/03

09/10
5

1

08/06

08/13 08/20 08/27 09/03

091150
x 10

25

- 20

- 15

10

35
34.5
-34
-33.5
-33
32.5
32
31.5
31

1026

1025

-1024

- 1023

1022

1021

SW30 current (DA low freq.)

v ! :

E 0.2 Ucross | [

T

@ o V along

Q.

(7]

2 -0.2 -

.E T T T T T
08/06 08/13 08/20 08/27 09/03

e SW30 current (inertial)

%’ 1 1 1 | |

< i U cross

3 0.2

:,',' 0

Lo '0.2 =

=

'E '0-4 T T T T T
08/06 08/13 08/20 08/27 09/03

SW30 Salinity (-14m)

36 L L 1 1 L
234 -
£
& 32 -

30 T T T T T

08/06 08/13 08/20 08/27 09/03
SW30 Salinity (-25m)

36 ! 1 1 | 1
2
£ 34 _
©
)

32 T T T T T

08/06 08/13 08/20 08/27 09/03

26



Salinity

-30

-40

-50

-60

-70

SW06 Mooring 32: Salinity

I
1A |

TR RO . T
|l |

-80 - E
07/30 08/06 09/03 09/150
x 10
ity
_1 o 1 L L
I’IIH lI.l‘l,lll !M
20 ’ill | ’ I :
-30 - =
-40 - L
-50 - B
-60 - | =
-70 - | B
-80 - -
07/30 08/06 08/13 08/20 08/27 09/03 09/1‘0
l 1 Salinity atlSW32 and S\fvso, T-lag: _1.9 hrs 1
358 SW32 (34m, 10 km to NE)
— SW30 (32m, central array)
35 -
34.5 L
34 - | -
o |
33.5 \ L
Vd\)wr ' ‘. {g \ M \
} AAM A A ! ‘
33 | \ ‘ AN | i [ B
| \
32.5 T T T T T T
07/30 08/06 08/13 08/20 08/27 09/03 09/10

Date (2006)

35

34

-33

32

31

30

35

34

-33

32

31

30

27



Along-shelf Flow

SWO06 Mooring 29: along-shelf current
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SST:
Slope Eddies

Two eddies near
SWO06:

|:8/06 - 8/10

2:8/22 - 8/27

Radius: ~50 km
Speed: 22 - 9 cm/s
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Tidal Currents z=40m U (SW29) Tidal Currents z=11m V (SW42)

Onshore energy transport [J/m per day]
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What did we learn?

Shelf-slope interface undergo significant intra-seasonal evolution.
Along-shore wind & offshore forcings affect the vertical structure
of the frontal interface.

Slope water intrusions are common in late summer. 4 different
types, some associated with slope water eddies. Cross-shore
scale of 10-20 km, alongshelf scale of 15-30 km.

Convergent cross-shore flow at the shelfbreak, intrusions are
associated with tidal and inertial variability.

Intrusions weaken outershelf stratification & contribute up to
30% of the outershelf salt budget.

Barotropic and baroclinic tides not in phase. Internal wave activity
highest during peak stratification and large internal tides.
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Future studies

The transport and mixing of heat, salt and sediments on
continental shelves due to energetic storms.

Role of submarine canyons, channels and valleys in shelf-
slope exchange.

The cross-shelf exchange of heat and salt on the polar
shelves.

Observation «—>Modeling
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How do storms
affect the shelf
transport & mixing
of heat and salt?
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The role of shelfbreak canyons and shelf
valleys in shelf-slope exchange!

................................................................
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Depth (m)

ROMS ESPRESSO Domain

Figure from Lentz 2008

ESPRESSO Cross-shelf velocity (2006-06-01 -- 2006-09-02)
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2 year ESPRESSO model run by Gordon Zhang & John Wilkin
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