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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 ?  
  
 

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

Approach:  
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Ocean Color  
        Biology – Chlorophyll;  
        Backscatter – Particles  
         Absorption,CDOM, Detritus  
 Sea Surface Temperature  
 Sea Surface Salinity   

Gliders, 
  
 Ship  profile Cruises  

Ocean Models 
 Physical    Circulation  
        Surface Currents  
        SST , Salinity  
        Mixed layer Depth   
  

Surface Chlorophyll  

Difference 

AmSeas  NCOM  

HYCOM  

Sea Surface Temperatures  
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 Chlorophyll and Sea Surface Temperature   
Filament  Location  

“HYCOM”   &  “America Sea’s Model”        with  NPP- Satellite   

Loop  
 Curremt  



 
 
 
 
 
 
 
 
 
 
 
 
  

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

2-  Coupled with Surface Currents  ( HYCOM  and NCOM) 

 

!   Evolution and dissipation of   Multiple Filaments    
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Monitoring the Gulf Ecology 
Dynamic  

Filament History  
May – Sept 2013  



Jul 12, 2013  

  Filament History  - Monitoring the Gulf  Ecology   May – Sept 2013   

AMSEA – 
 Surface  
      Currents   

 Back  
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May –July  



Insitu Activity in the Gulf   
NMFS – PISCES  
Glider – SeaGlider  - NDBO- Shell  
 NASA – GEOCAPE  Pelican  

   Ocean Monitoring   

What is  the subsurface  structure of the Filaments?  
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  Gulf of Mexico –  Active season   
        

Glider  
Anticyclonic 

 gyre 

Dispersing  
Filament  #1 

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” 
 

Warm Core Ring  

Old Filament   
  Relaxation  

New  Filament   

1- NPP-  JPSS  Chlorophyll Image  
2 - Surface Currents  
 AmSeas Model 
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Vertical    Structure  Aug 23, 2013 – Chlorophyll    __ NPP VIIRS   

STATION 1  1.44 

DENSITY  

FLUORESCENCE  

OXYGEN MIXED  
LAYER  
DEPTH 

14M  
CHLOROPHYLL   
MAX  19M 
2.9mg/m3  

SURFACE  

STATION 1  ---  Surface 1.44 mg/m3 

3.44 
DENSITY 
 FRESH WATER   

FLUORESCENCE  

OXYGEN 

MIXED  LAYER  
DEPTH 
14M  

CHLOROPHYLL  
LAYER  MAX  16M   
2.63  mg/ m3 

SURFACE  

STATION 2 :   FILAMENT   3.44 mg/m3   

0.91
5 

STATION 3  Outside Filament  

Old  MLD  

Density  

0.915mg/m3    
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PISCES   Cruise  Track   Pascagoula  to Brownsville  

    STATION  LOCATIONS  Aug 22 – 25  
 

Warm Core Ring  

Old Filament   
  Relaxation  

New  Filament   

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

   

1      2     3            4           5            6         7   

Old  
filament  

Old  
Filament 
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River  Plumes have   multiple   Pathways  
(Bio-chem- physical  Pulses to the ecosystem)  

GEOCAPE  Cruise  - Science for New Geostationary  Satellite !  
Characterizing  Changes in Bio-optics and geochemistry  

 Plume  3 –  

 Plume  2     Plume  1    

-  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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2012255.912.195314 2013255.0912.181049 

Validation  and Ocean Color Uncertainty  
Sept 12 , 2013   -    Overlap  

100 Minutes separation between orbital overlap – left and right side of swath.  

What is the product uncertainty between these NPP products?  
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     Animation  -  
Aug 1 – Sept 30 
 
HYCOM Surface  
Currents   
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How do Ecological  processes interact with Physical processes?     

Anticyclonic Eddy 

Intrusion of  
Offshore waters  
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 Interaction of Coastal Filaments and offshore waters 
Ecological Exchange Processes and transport  

  
 

1  2 3 
 
 
 

4  5 6 

HYCOM – Sept 13  Chlorophyll and HYCOM Currents  
                       Sept 13, 2013     

Chlorophyll and HYCOM Currents  
                       Sept 14, 2013   
Chlorophyll and HYCOM Currents  
                       Sept 15, 2013   

1    2 3 
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What is  the  
   Transport  
Sections  1- 6 
In three days    
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Shelf 
Response to  

Incoming 
Filament 

10 Day History  

S 
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Local River Flux (SV)  
Mississippi           0 .0181    106 m3 s-1  

Mobile River        0.00220  106 m3 s-1  
 
                                                           

 Interaction of Coastal Filaments and offshore waters 
Ecological Exchange Processes and transport  

  
 

1  2 3 
 
 
 

4  5 6 

HYCOM – Sept 13  

  

      1             2          3 
  -2.2 E-03    -1.4 E-03     -5.7 E-04 

 
 

 
      4           5             6 
  -3.6 E-03     +1.7E-03     +1.5E-03 

     “Shelf “  Mean  Flux  
(6 sections  HYCOM)   
                Average flux  
          May – Dec 2013    
    
   Surface   –    
- .00046  Sv Offshore 
 
  Mid-depth –  
- .00095  Sv                Offshore  
 
  Bottom                        Onshore 
+ .00031  Sv     

SURFACE  

SURFACE  

BOTTOM 

BOTTOM 

                     
   
+3.7 E-05   +9.5 E-04    +4.8 E-04  

 
 
 

                       
 -1.4E-03     +2.2E-03     +9.1E-04  

20 
Chl-Flux = Chl(mg/l) * Transport(106m3s1) * 86400sday-1)/1000  

Chl-Flux  

Chl-Flux  

   -152             - 64                -22  x 103 kg chl      

   -215              +105               +68                  Total Biomass Flux (sfc)  
     - 280  x103 kg chl 



Summary:      
 Demonstrated   persistent  active filaments in   Gulf  May Dec 2013  

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

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

 Importance of freshwater exchanges  on  both     Physical and Bio-
optical response   
  Complex   “pulses” of  multiple   plumes  affects  buoyancy 

driven flow and ecology !  
 Identified  “transport corridors”  across shelf and tracking  

biological responses   
  Influences oil transport  on exchanges pathways of  particles, 

biological and  advective transport.  
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