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Objective:

- Coastal freshwater filaments impacts the exchange processes across coastal
Shelf
“ Impacts the Physical and Biological processes of the ecosystem
- Filaments provide pathways between water mass onshore- offshore exchange
- Applications of NPP — Color and SST products to track exchange processes
1) Continuity ocean Satellite coastal products for monitoring
2) Defining the products uncertainty
3) Defining the subsurface physical — bio-optical structures
- Tracking Filaments using satellite products with ocean models

- How are filaments linked to volume transport across the shelf ?

Approach:

» Coastal products validation
» Coupling satellite surface bio-optical and HYCOM and NCOM products
Insitu Ship and glider ..



Approach - Real Time Ocean Monitoring

Assembling and integrating |
Ocean Observations | SurlaceRioranly i,

Ocean Color
Biology — Chlorophyll;
Satellite Remote Sensing - Backscatter — Particles
Absorption,CDOM, Detritus
Sea Surface Temperature
Sea Surface Salinity

InSitu \\ . » Gliders,

Ship profile Cruises

Ocean Models

Physical Circulation
Surface Currents
SST, Salinity
Mixed layer Depth




Chlorophyll and Sea Surface Temperature
Filament Location
“HYCOM” & “America Sea’s Model” with NPP- Satellite
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Monitoring the Gulf Ecology
Dynamic
Filament History
May — Sept 2013

1- S-NPP — Satellite Ocean Cal —Val program

2- Coupled with Surface Currents (HYCOM and NCOM)

| Evolution and dissipation of Multiple Filaments




Filament History - Monitoring the Gulf Ecology May - Sept 2013
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Ocean Monltormg

o B oo .' | ___“_______7_ N31= I Sk licay
=% e

IAugust 24 Fulamwensijﬁéfln Gulf

/|

X f {,ﬂ Figa '__;_"_,ii_; " __.si ey

L

1 é:/ fﬁf'f//" # »« '_,__“"\'-x N o ik
W93Stat:0n/91// SN ST

. & & 5 —“-"I: A
S A S iS5
L, o §

»//1 fJ""‘- 1 I|| 7 X
//-/"_|'\~-'»f|' AR
i |
e =

P /,‘lﬁi‘; ‘“-m.,w.x AN .
f'f i TR R g e i Y

el P

77 Insitu Act|V|tv in the Gulf T‘__

¢

TR e e

ﬂ - i y! S . ah i BN L i S e
;1 1 NMFS — PISCES ,r,c What is the subsurface structure of the Filaments?
b 'I o oo =~ SN N TR :
‘;"1'\;} Glider — SeaGlider - NDBO- Shell " BRI SN by I NN ‘?F AP
EAR e e e T T L T
;;- NASA GEOCAPE Pelican ;Q e Y R 1? aArtH
A0 N, e e R TR »2?9:.13:2?9‘ f LR i ﬂ% ==

0.01 0.054 0.29 . 8.4
Chlorophyll Concentration (mg m~-3), OC3 algorithm



..,| 8‘].1,.'2013 11pm

; N2‘§ff?8‘t 5 I-‘-,r__r__:_ 3

L é.l{ - gﬁ"- . X

15747,

" sl NSOV

Stationks3

W88’5’N28 ?5“&“ '

WS%-S-%
1.' % “L._':..‘

it B S 24" o ] A i "'w J - X <m 1 : .
> N YA 19Q LD 6e RN 1 || al - ;
T " ACLUEAS (| TZ T Ly . A R I
. b & e t : A nticyclohic -
, BB Mg e RF gyre .
P A3 ‘ - 7 (SR8 .
i | NEZ. 78 e e i e
I'Ié .'.' 1 I "‘;,
¥ i 3 L L | -
il 3 ; ; : - St-at-i%mr.s SOOI IVELdISiend: - . ;
. \J i ol | r,_'.- : -4
| B = e 5 .
e gl s : < g ; o )5S L &
: | S NETB |
Ny fon ARG O, 10 N 8,38 = e L b
o8 P e ) 5 ; ";I-.'"‘?L Lo < ;{' ,f 5
79 mi - 5 R ; a 'h 3

e ilamen
‘ Imager',r Date 4.'9,2013

lats 28: 6894552 |0r1

».-.e .o X - o
-88.0589862 elevi-6251 fti ‘eye alt:336:32/mi



https://golden.usm.edu/owa/attachment.ashx?attach=1&id=RgAAAABp6bYbrG/ZTb+gEuA56hNgBwDE59XCdcifRpCtiyZjPpt9AA39f2EfAADGGT1EKFKcQo21myfoIU9wAABTuv4WAAAJ&attid0=BAAAAAAA&attcnt=1
https://golden.usm.edu/owa/attachment.ashx?attach=1&id=RgAAAABp6bYbrG/ZTb+gEuA56hNgBwDE59XCdcifRpCtiyZjPpt9AA39f2EfAADGGT1EKFKcQo21myfoIU9wAABTuv4WAAAJ&attid0=BAAAAAAA&attcnt=1

PISCES Cruise Track Pascagoula to Brownsville
STATION LOCATIONS Aug 22 -25
“NMFS - Glenn Zapfe”

Satellite mg/m~3

0 0.5 1 1.5 2 2.5 3 3.5 4
Insitu mg/m~3

1- NPP- JPSS Chlorophyll Image
2 - Surface Currents
AmSeas Model



Vertical Structure Aug 23,2013 — Chlorophyll __ NPP VIIRS

STATION 3 Out5|de Filament | . 201 3 NPP Chlorophyll

Chlorophyll Concentration (mg m~-3), OC3 algorithm



PISCES Cruise Track Pascagoula to Brownsville
STATION LOCATIONS Aug 22 - 25

Fluorescence, WET Labs WETstar [mg/m*3]
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River Plumes have multiple Pathways

(Bio-chem- physical Pulses to the ecosystem)

GEOCAPE Cruise - Science for New Geostationary Satellite !
Characterlzmg Changes in Bio-optics and geochemlstry

7 |. T ——|—— R 7 T 7 | i
N3 fi‘1 1
y i I‘?;antl"— Dmph = gl < Y )

Sept 22 GeoCape Crmse - NPrP Chloro

Mississippi Plume Chlorophyll

3 simultaneous plumes at different stages of
physical and biological response
- Note — Within 10 days !!! Sept 12- 22
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Validation and Ocean Color Uncertainty
Sept 12,2013 - Overlap

100 Minutes separation between orbital overlap — left and right S|de of swath.

What is the product uncertainty between these NPP products?



nLw Radiance uw/cm2/nm

NPP validation
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How do Ecological process
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Interaction of Coastal Filaments and offshore waters

Ecolo lcal Exchan ge Processes and transport
- N30.7° - : -‘ | %‘mv/“s)f}

v RSN . .

R R C LT W

v
']
i
i
_f
‘
i
z
-
L
»
'

- e M L
R, AT
e

77 A N N N
.

T

l::f W by P s
8.4
Chlorophyll Concentration (mg m~™-3), OC3 algorithm

The Univerity of Southern Mississippi Department of Marine Science
in conjunction with the Maval Research Laboratory, Stennis Space Center, MS




East West

Computing o

ross Sections

North South Volume Transport Vertical Layers
Model layers 1 2 3

HYCOM

Latitude
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Longitude

28.84— — :
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Longitude

Chandeliers

Corridors for North South  Offshore
Transport Shore

X-Section
HYCOM Vertical - 0,5,10,20,25,30,35,40 m
~4 horizontal grid Points (12.5 km)

40 :

NCOM Vertical -0,2,4,6,8,10,12,15,20,25,30,35,40

~5 horizontal grid Points (12.5 km) 20 2 85 953485 804 982 48 878 975 87467.2
Longitude  pyistance
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Interaction of Coastal Filaments and offshore waters
Ecological Exchange Processes and transport

“Shelf “ Mean Flux
(6 sections HYCOM)
Average flux
May — Dec 2013

Surface - - -;.'i'-ﬁ W i
-.00046 Sv Offshore ‘ >-2.2 E-03. _-1.

Mid-depth — ‘

Bottom Onshore f
1+ 00031 Sv

Local River Flux (SV)
\/IHJ5Y Total Biomass Flux (sfc)
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Chl-Flux = Chl(mg/l) * Transport(10°m3s?) * 86400sday1)/1000



Summary:

a

Demonstrated persistent active filaments in Gulf May Dec 2013

Q Defined offshore — onshore exchanges processes with Satellites and NCOM/
HYCOM and confirmed with insitu

Identified need adaptive sampling for plumes.
Q Coordinate with National Marine Fishers Cruises
Q Cal val satellite Activities - building Confidence !

Importance of freshwater exchanges on both Physical and Bio-

optical response

Q Complex “pulses” of multiple plumes affects buoyancy
driven flow and ecology !

Identified “transport corridors” across shelf and tracking

biological responses

Q Influences oil transport on exchanges pathways of particles,
biological and advective transport.
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