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Bottom Line Up Front (BLUF):

1. Fresh water stratification inhibits vertical momentum mixing resulting in high transport in MS River plume

2. Convergence processes at fresh water front hold material

3. Incoming material is also held in the fresh water front

4. GOOD: MS River plume is naturally cleaned

5. BAD: Concentration of bad material at front

6. GOOD: Focus cleanup efforts

Evolution of material on the surface of the Mississippi River plume 
under the action of wind with subsequent transport to convergence 
along the density front associated with the plume
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Lagrangian Submesoscale Experiment – LASER

• The distance moved in 24 hours is up to 100 km, which is bit more than 1 m/s 
– sustained – for 24 hours 

24 hour drift trajectories ending at Feb 25, 00 GMT

Lo
g1

0
(m

ax
(N

2
))

1 km horizontal resolution, 34 sigma over 16 Z layers, surface layer max thickness is 0.5 m 
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-Wind forcing events- -River outflow, high stratification-
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Is it the winds, or is it the river flow?
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Surrounding areas

Model response to January 22 wind event shows surface speeds in fresh water areas are 
much higher than those in other areas.

Surface speed response is faster in fresh water plume

Speed (m/s)0 1.5 0 1.5Speed (m/s)

Areas of fresh surface (< 34 PSU) 
and shallow mixed layer (< 20 m) 

Stratification effects on surface speed during wind events
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Observed vertical shear

Jan 22, 2016  09 GMT

Jan 22, 2016 09 GMT
Stronger surface currents in fresh water than saline water
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Modeled and observed vertical shear

a) Wind speed

b)  Model

c) C1 mooring

d) C2 mooring

e) C3 mooring

f) C4 mooring

g) C5 mooring
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Modeled and observed stratification

D
eg

re
es

 C
Sa

li
n

it
y

L
o

g1
0

(N
2
)

16

23

28

36

-6

-1

a)  Glider path

b) Model temperature

c) Model Salinity

d) Model log10(N2)

e) Observed temperature

f) Observed Salinity

g) Observed log10(N2)

Line: Rutgers University Sea 
Glider provides T&S and N2
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Convergence along fresh fronts: Stommel’s gate

Stommel, H. (1993), A conjectural regulating mechanism for determining the 

thermohaline structure of the oceanic mixed layer, J Phys Oceanogr, 23(1), 142-148.

Soloviev, A. V., S. Matt, and A. Fujimura (2015), Three-dimensional dynamics of 

freshwater lenses in the ocean's near-surface layer, Oceanography, 28(1), 142-149. 
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Open gate example
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b) divergence

a) log10(N2)
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Initially closed gate
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b) Feb 24 06 GMT divergence

a) Feb 24 06 GMT log10(N2)
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Return to open gate
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d) Feb 25 06 GMT divergence

c) Feb 25 06 GMT log10(N2)
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Observing the convergence

a) 2016-02-24 00 GMT

Positions on Feb 24 00 GMT prior to the wind event
Drogued

Undrogued
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A large wind event would not be expected to organize

b) 2016-02-25 00 GMT

Positions on Feb 25 00 GMT with 24 hour tails after the wind event
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The ocean and wind have organized surface material

c) 2016-02-25 06 GMT

Positions on Feb 25 06 GMT after the wind event
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Drifter locations on SST (17 Dec, 2013)

Destin, FL

Choctawhatchee Bay

SCOPE – an explanation
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Bottom Line Up Front (BLUF):

1. Fresh water stratification inhibits vertical momentum mixing resulting in high transport in MS River plume

2. Convergence processes at fresh water front hold material

3. Incoming material is also held in the fresh water front

4. GOOD: MS River plume is naturally cleaned

5. BAD: Concentration of bad material at front

6. GOOD: Focus cleanup efforts

Evolution of material on the surface of the Mississippi River plume 
under the action of wind with subsequent transport to convergence 
along the density front associated with the plume


