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� Ground Receiving Station
� Study area: The Gulf of Mexico (GM)
� Why regionalize the GM ?
� Why using Sea Surface Temperature (SST) 

and Chlorophyll-a Concentration [Chl-a]
images

� SST and [Chl-a] composites and anomalies
� Empirical Orthogonal Functions (EOF)
� Regions
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� It was Installed in 1996
� AVHRR (1996 – to date), SeaWiFS (1998-

2004) and GOES (2002 – to date)
� Products

– Sea Surface Temperature (SST), 
Normalized Difference Vegetation Index
(NDVI), Forest fires and Hot spot detection

– Chlorophyll-a concentration
– Cloud detection and Hurricane tracking
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SeaDAS
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� Mexico has an extensive litoral line both in 
the Pacific and in the Atlantic oceans: 11 
592.77 km

� The Gulf of Mexico has 3117.71 km of litoral 
and 394 603 km² of continental shelf

� The GM is important by its natural resources
such as fisheries, minerals, coral reefs, etc.

� The regionalization is fundamental to
understanding and managing these
resources
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� SST plays and important role in the 
organisms lives ranging reproduction, 
nesting, feeding and growing stages

� [Chl-a] is and indicator of phytoplankton 
presence, the base of the food chain

� Understanding their dynamic allow us to 
detect a number of important fishery 
regions
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� SST and [Chl-a] imagery was used for 
generating: 

� Monthly composites
� Anomalies
� EOF analysis
� Regionalization through EOF
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SST September SST February

[Chl-a] October [Chl-a] February
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Variance accounted for:
512.6553
=99.66436%

Variance accounted for: 
1.220802
=0.2373338%
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0.0017021112

0.002688611

0.0042775910

0.004723129

0.00590268

0.006485937

0.010015976

0.013125935

0.022469724

0.026914823

0.23733382

99.664361

%Variance accounted for by each EvalueFEO/modes



. 
 $$�5. 3* � 5� � 1. 
 $$�5. 3* � 5� � 1

0.827

0.759

1.628

0.499

0.486

0.545

-1.443

-1.517

-1.319

-0.852

-0.338

0.588

Coef
4

April

-1.750

-0.138

-0.277

1.940

-0.594

-0.653

0.036

0.231

-0.480

-0.375

0.079

1.968

Coef
9

Sept

-0.047

0.110

-0.043

-0.206

2.532

-2.314

0.006

0.219

-0.355

-0.019

0.026

0.042

Coef
10

Oct

-0.318

-0.117

0.159

0.405

-0.224

0.100

0.052

0.531

-2.199

0.744

2.101

-1.245

Coef
11

Nov

-0.1820.1832.060-0.619-0.4340.895-0.938-1.1039

0.0170.2620.045-0.1512.681-0.903-0.261-1.04010

-0.0291.539-1.408-2.201-1.0150.1120.434-0.97511

DicAugJulyJuneMayMachFebJanEigen
values

Coef
12

Coef
8

Coef
7

Coef
6

Coef
5

Coef
3

Coef
2

Coef
1

Mode
(EOF)

-0.124-1.6191.434-0.600-0.917-0.3231.145-0.91612

0.1310.028-0.4261.189-0.5550.663-1.159-1.1178

0.037-0.247-0.9681.142-0.6790.616-1.246-1.1027

-0.0050.1860.237-0.131-0.575-2.683-1.064-1.0696

-0.009-1.934-1.022-1.2540.9620.971-0.271-1.005

1.0551.0540.7040.1700.7180.8320.452-0.9534

-2.6430.9260.1910.7460.2850.4051.039-0.9063

1.9480.5190.0820.782-0.1220.0441.410-0.8842

-0.202-0.913-0.9780.942-0.343-0.6721.476-0.8761
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Variance accounted for :

0.1149579=32.92523%

Variance accounted for : 

0.04064852=11.64219%
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99.999995

4.9894629

6.9217748

7.4631657

7.7864846

8.1335355

9.3959654

10.742193

11.642192

32.925231

%Variance accounted for by each EvalueEOF/modes
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NovOctSeptJulyJuneMayAprilMarchFebEigenvalu

es

Coef 9Coef 8Coef 7Coef 6Coef 5Coef 4Coef 3Coef 2Coef 1Mode
(EOF)

-0.021-0.0170.015-0.019-0.1100.0042.989-0.186-0.1339

-0.4640.450-0.0890.262-0.5532.147-0.165-1.349-1.3198

-0.664-2.7700.065-0.234-0.008-0.292-0.087-0.607-0.603
7

-0.1720.2420.4401.2042.516-0.3240.037-0.413-0.811
6

-0.047-0.058-2.201-0.8470.7030.3500.0631.287-1.072
5

-0.3680.6491.156-2.3920.444-0.539-0.065-0.390-0.860
4

-0.6810.723-0.8030.705-1.070-1.922-0.130-0.777-1.187
3

-0.397-0.0951.3930.699-0.6790.1730.0342.020-1.352
2

2.748-0.3270.1480.003-0.230-0.245-0.058-0.332-1.043
1
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� 1: Loop Current
� 2: Yucatán Upwelling
� 3: Rivers discharges
� 4: South of GM
� 5: Deep ocean
� 6: Northern Outer shelf
� 7: Northern Inner shelf 
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� 1: Deep ocean
� 2: Outer shelf
� 3: Inner shelf
� 4: River discharges
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� The EOF analysis allows us to detect and to 
enhance concealed information 

� SST spatial variations showed 7 regions 
zonally (latitudinal) arranged, while [Chl-a] 
variations recognized only 4 regions around 
the GM coasts. There are not relationship 
between two parameters.

� Fishing catching zones have a closer 
relationship to [Chl-a] regions than to SST 
regions
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