
[ PAGE 1 of 35 ]   DETIDED along−channel (cross−track) volume transport: CASES 1 & 2...

FC2410 − Florida Straits 27°N Section_______________________________________
October 01−02, 2024  (13.3 hour section occupation)

 •     9 LADCP velocity profiles − dual WH300 LADCP
processed with GEOMAR v10.20 at 10m vertical resolution...

 •     137 SADCP velocity profiles − OS75 SADCP narrowband
processed with CODAS3 at 16m (OS75) vertical resolution...

 •     1000m by 10m grid resolution − cross−track velocity field •  
profiles interpolated onto grid using either MATLAB griddata or MATLAB gridfit..._______________________________________

Grid Interpolation and Boundary Extrapolation:
⋅ total cross−sectional area = 43.00 km

2
 (percent total area = 100%)

⋅ cross−sectional area of gridded velocity field = 41.15 km
2
 (95.69%)

⋅ cross−sectional area of boundary (to be extrapolated) =  1.86 km
2
 (4.31%)

CASE #1: interp. =  griddata (linear),  extrap. = none

⋅ total detided transport (Qt) = 27.31 Sv (1 Sv = 10
6
m

3
s

−1
)

⋅ griddata is a true interpolant (exactly predicts all supplied data)*

CASE #2: interp. =  gridfit (linear/triangles, smoothing = 0.4),  extrap. = none

⋅ total detided transport (Qt) = 27.54 Sv

⋅ gridfit is NOT a true interpolant (simulates behavior of supplied data)

CASE #1 Qt − CASE #2 Qt = −0.23 Sv (transport difference) Distance (km)
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CASE #1:  griddata

velocity shown in cm/s
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CASE #2:  gridfit
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[ PAGE 2 of 35 ]   DETIDED along−channel (cross−track) volume transport: CASES 3 & 4...

FC2410 − Florida Straits 27°N Section_______________________________________
October 01−02, 2024  (13.3 hour section occupation)

 •     9 LADCP velocity profiles − dual WH300 LADCP
processed with GEOMAR v10.20 at 10m vertical resolution...

 •     137 SADCP velocity profiles − OS75 SADCP narrowband
processed with CODAS3 at 16m (OS75) vertical resolution...

 •     1000m by 10m grid resolution − cross−track velocity field •  
profiles interpolated onto grid using either MATLAB griddata or MATLAB gridfit..._______________________________________

Grid Interpolation and Boundary Extrapolation:
⋅ total cross−sectional area = 43.00 km

2
 (percent total area = 100%)

⋅ cross−sectional area of gridded velocity field = 41.15 km
2
 (95.69%)

⋅ cross−sectional area of boundary (to be extrapolated) =  1.86 km
2
 (4.31%)

CASE #3: interp. and extrap. = griddata (linear)

⋅ total detided transport (Qt) = 27.68 Sv (1 Sv = 10
6
m

3
s

−1
)

⋅ extrapolated boundary transport contribution = 0.37 Sv

CASE #4: interp. and extrap. = gridfit (linear/triangles, smoothing = 0.4)

⋅ total detided transport (Qt) = 27.93 Sv

⋅ extrapolated boundary transport contribution = 0.38 Sv

CASE #3 Qt − CASE #4 Qt = −0.24 Sv (transport difference) Distance (km)
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Qt = 27.68 Sv
CASE #3:  griddata

velocity shown in cm/s
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Qt = 27.93 Sv
CASE #4:  gridfit

velocity shown in cm/s
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[ PAGE 3 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?

griddata

CASES #1 and #3

mean = −0.52 cm/s

median = −0.05 cm/s

std (σ) = 4.54 cm/s

FC2410 − FS27N

gridfit

CASES #2 and #4

mean = −0.04 cm/s

median = −0.02 cm/s

std (σ) = 2.09 cm/s

FC2410 − FS27N

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

griddata
CASES #1 and #3
FC2410 − FS27N

RESIDUAL VELOCITES (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual Velocity (cm/s)

C
o
u
n
ts

RESIDUAL VELOCITY HISTOGRAM

−25 −20 −15 −10 −5 0 5 10 15 20 25
0

100

200

300

400

500

600

700

800

R
e
s
id

u
a
l 
V

e
lo

c
it
y
 (

c
m

/s
)

−25

−20

−15

−10

−5

0

5

10

15

20

25

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

gridfit
CASES #2 and #4
FC2410 − FS27N

RESIDUAL VELOCITES (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual Velocity (cm/s)

C
o
u
n
ts

RESIDUAL VELOCITY HISTOGRAM

−25 −20 −15 −10 −5 0 5 10 15 20 25
0

100

200

300

400

500

600

700

800



Distance (km, bearing 90°T from section origin located at  27°00.0’N  080°05.30’W)
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[ PAGE 4 of 35 ]  Transport calculated using CASE 4 cross−track velocity.

FC2410 − October 01−02, 2024  (13.3 hour section occupation)



Distance (km, bearing 90°T from section origin located at  27°00.0’N  080°05.30’W)
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ALONG−TRACK VELOCITY FIELD

detided LADCP & SADCP velocity shown in cm/s
1000m by 10m grid resolution
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[ PAGE 5 of 35 ]  CASE 4 along−track velocity.

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 6 of 35 ]  CASE 4 magnitude and direction.  Normal flow at 180°T and 0°T.

FC2410 − October 01−02, 2024  (13.3 hour section occupation)



Distance (km, bearing 90°T from section origin located at  27°00.0’N  080°05.30’W)

D
e
p
th

 (
m

)

0 1 2 3 4 5 6 7 8

Florida Bahamas

Water Mass Layers

1000m by 10m grid resolution (griddata)
percentage of cross−sectional area listed below

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

Florida Straits 27°N Section

[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,  UC 28%,  LC 16%,  IW 12%,  UD 0%,  MD 0%,  Deep 0%,  Abyssal 0%[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,  UC 28%,  LC 16%,  IW 12%,  UD 0%,  MD 0%,  Deep 0%,[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,  UC 28%,  LC 16%,  IW 12%,  UD 0%,  MD 0%,[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,  UC 28%,  LC 16%,  IW 12%,  UD 0%,[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,  UC 28%,  LC 16%,  IW 12%,[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,  UC 28%,  LC 16%,[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,  UC 28%,[ PAGE 7 of 35 ]    SFC 22%,  SUW 22%,[ PAGE 7 of 35 ]    SFC 22%,[ PAGE 7 of 35 ]

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 8 of 35 ]  Horizontal Transport by Water Class... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 9 of 35 ]  θ−S Diagram, color−coded by density class... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 10 of 35 ]  θ−S Diagram, color−coded by station #... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 11 of 35 ]  θ−O
2
 Diagram, color−coded by density class... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 12 of 35 ]   θ−O
2
 Diagram, color−coded by station #... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 13 of 35 ]  S−O
2
 Diagram, color−coded by density class... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 14 of 35 ]   S−O
2
 Diagram, color−coded by station #... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 15 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 16 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 17 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?
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[ PAGE 18 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 19 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 20 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?
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[ PAGE 21 of 35 ]  salinity data calibrated to bottle samples using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 22 of 35 ]  salinity data calibrated to bottle samples using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 23 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?
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[ PAGE 24 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 25 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 26 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?
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[ PAGE 27 of 35 ]  oxygen data calibrated to bottle samples using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 28 of 35 ]  oxygen data calibrated to bottle samples using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)
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[ PAGE 29 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?

GRIDDATA

1000m x 10m grid

mean = 0.001 (ml/l)

median = 0.000 (ml/l)

std (σ) = 0.007 (ml/l)

FC2410 − FS27N

GRIDFIT

1000m x 10m grid

mean = −0.001 (ml/l)

median = 0.004 (ml/l)

std (σ) = 0.085 (ml/l)

FC2410 − FS27N

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

GRIDDATA [linear]

1000m x 10m grid
FC2410 − FS27N

RESIDUAL DISSOLVED OXYGEN (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual Dissolved Oxygen, O
2
 (ml/l)

C
o
u
n
ts

RESIDUAL DISSOLVED OXYGEN HISTOGRAM

−0.1 −0.08 −0.06 −0.04 −0.02 0 0.02 0.04 0.06 0.08 0.1
0

10

20

30

40

50

60

R
e
s
id

u
a
l 
D

is
s
o
lv

e
d
 O

x
y
g
e
n
, 
O

2
 (

m
l/
l)

−0.1

−0.08

−0.06

−0.04

−0.02

0

0.02

0.04

0.06

0.08

0.1

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

GRIDFIT [lin./tri., sm1.0, autoscale on]

1000m x 10m grid
FC2410 − FS27N

RESIDUAL DISSOLVED OXYGEN (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual Dissolved Oxygen, O
2
 (ml/l)

C
o
u
n
ts

RESIDUAL DISSOLVED OXYGEN HISTOGRAM

−0.1 −0.08 −0.06 −0.04 −0.02 0 0.02 0.04 0.06 0.08 0.1
0

10

20

30

40

50

60



Distance (km, bearing 90°T from section origin located at  27°00.0’N  080°05.30’W)

D
e
p
th

 (
m

)

4.4

4.4
4.4

4.5

4.5
4.5

4.6

4.6

4.6

4.7

4.7

4.7

4.8

4.8

4.8

4
.9

4.9

4.9

5

5

5

5.1

5.1

5.1

5
.2

5.2

5.2

5
.3 5.3

5.3

5.4

5.4

5.4

5
.5

5.5

5.5

5
.6

5.6

5.6

5.7

5.7

5.7

5
.8 5.8

5.8

5
.9 5.9

5.9

6

6

6

6

6
.1

6.1

6.1

6
.2

6.2

6.2

6.3

6.3

6.3

6
.4

6.4

6.4

6
.5

6.5

6.5

6
.6

6.6

6.6

6.
7

6
.7

6.7

6
.8

6.8 6.8

6
.9

6.9

7
7

0 1 2 3 4 5 6 7 8

Florida Bahamas

Solubility of O
2
 (ml/l)

1db CTD data, 1000m by 10m section grid
GRIDDATA [linear] for reference only

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

Florida Straits 27°N Section

[ PAGE 30 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)



Distance (km, bearing 90°T from section origin located at  27°00.0’N  080°05.30’W)

D
e
p
th

 (
m

)

4.3 4.3
4.4

4.4
4.4

4.5

4.5
4.5

4.6

4.6

4.6

4.7

4.7 4.7

4.8

4.8 4.8

4.9

4.9
4.9

5

5

5

5.1

5.1

5.1

5.2

5.2

5.2

5.3

5.3

5.3

5.4

5.4

5.4

5.5

5.5

5.5

5.6

5.6

5.6

5.7

5.7

5.7

5.8

5.8

5.8

5.9

5.9

5.9

6

6

6

6.1

6.1

6.1

6.2

6.2

6.2

6.3

6.3

6.3

6.4

6.4

6.4

6.5

6.5

6.5

6.6

6.6

6.6

6.7

6.7

6.7

6.8

6
.8

6.8

6.9

6
.9

6.9

7

7
7

7

7
.1

7.1

7.1

7.2

7
.2

7.3

7.3

7.4

7.4

7.5

7.5

7.6

7.6

7
.7

7
.87

.9

8

0 1 2 3 4 5 6 7 8

Florida Bahamas

Solubility of O
2
 (ml/l)

1db CTD data, 1000m by 10m section grid
GRIDFIT [lin./tri., sm 1.0, grad., autoscale on] final data

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

Florida Straits 27°N Section

[ PAGE 31 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)



R
e
s
id

u
a
l 
O

x
y
g
e
n
 S

o
lu

b
ili

ty
, 
O

2
 (

m
l/
l)

−0.1

−0.08

−0.06

−0.04

−0.02

0

0.02

0.04

0.06

0.08

0.1

[ PAGE 32 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?

GRIDDATA

1000m x 10m grid

mean = 0.001 (ml/l)

median = 0.000 (ml/l)

std (σ) = 0.004 (ml/l)

FC2410 − FS27N

GRIDFIT

1000m x 10m grid

mean = 0.001 (ml/l)

median = −0.000 (ml/l)

std (σ) = 0.023 (ml/l)

FC2410 − FS27N

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

GRIDDATA [linear]

1000m x 10m grid
FC2410 − FS27N

RESIDUAL OXYGEN SOLUBILITY (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual Oxygen Solubility, O
2
 (ml/l)

C
o
u
n
ts

RESIDUAL OXYGEN SOLUBILITY HISTOGRAM

−0.1 −0.08 −0.06 −0.04 −0.02 0 0.02 0.04 0.06 0.08 0.1
0

10

20

30

40

50

60

70

80

90

100

R
e
s
id

u
a
l 
O

x
y
g
e
n
 S

o
lu

b
ili

ty
, 
O

2
 (

m
l/
l)

−0.1

−0.08

−0.06

−0.04

−0.02

0

0.02

0.04

0.06

0.08

0.1

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

GRIDFIT [lin./tri., sm1.0, autoscale on]

1000m x 10m grid
FC2410 − FS27N

RESIDUAL OXYGEN SOLUBILITY (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual Oxygen Solubility, O
2
 (ml/l)

C
o
u
n
ts

RESIDUAL OXYGEN SOLUBILITY HISTOGRAM

−0.1 −0.08 −0.06 −0.04 −0.02 0 0.02 0.04 0.06 0.08 0.1
0

10

20

30

40

50

60

70

80

90

100



Distance (km, bearing 90°T from section origin located at  27°00.0’N  080°05.30’W)

D
e
p
th

 (
m

)

4
5

45

45
45

5
0

5
0

50

50

50

5
5

55

55

5
5

6
0

6
0

60

60

6
5

6
5

6
5

65

65

7
0

70

70

70

70

7
5

75

75

75

75

8
0

80

80

80

80

80

85

85

85

85

90

90
90

90

95
95

95

100
100

100

100

0 1 2 3 4 5 6 7 8

Florida Bahamas

Percent Saturation of O
2
 (%)

1db CTD data, 1000m by 10m section grid
GRIDDATA [linear] for reference only

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

Florida Straits 27°N Section

[ PAGE 33 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)



Distance (km, bearing 90°T from section origin located at  27°00.0’N  080°05.30’W)

D
e
p
th

 (
m

)

40

40

45

45

45

45

50

50

50

50

55

55

55

60

60

60
65

65

65

65

70

70

70

70

75

75

75

80

8
0

80

85

85

85

90

90

90

95

95

95

100

100

100

0 1 2 3 4 5 6 7 8

Florida Bahamas

Percent Saturation of O
2
 (%)

1db CTD data, 1000m by 10m section grid
GRIDFIT [lin./tri., sm 1.0, grad., autoscale on] final data

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

Florida Straits 27°N Section

[ PAGE 34 of 35 ]  CTD data calibrated using AOML CTDCAL toolbox... 

FC2410 − October 01−02, 2024  (13.3 hour section occupation)



R
e
s
id

u
a
l 
%

 S
a
tu

ra
ti
o
n
 o

f 
O

x
y
g
e
n
, 
(%

)

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

[ PAGE 35 of 35 ]   Section Tool Quality: How well do  griddata and gridfit represent the original data?

GRIDDATA

1000m x 10m grid

mean = 0.000 (%)

median = −0.001 (%)

std (σ) = 0.145 (%)

FC2410 − FS27N

GRIDFIT

1000m x 10m grid

mean = −0.017 (%)

median = 0.033 (%)

std (σ) = 1.701 (%)

FC2410 − FS27N

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

GRIDDATA [linear]

1000m x 10m grid
FC2410 − FS27N

RESIDUAL % SATURATION OF OXYGEN (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual % Saturation of Oxygen, (%)

C
o
u
n
ts

RESIDUAL % SATURATION OF OXYGEN HISTOGRAM

−2.5 −2 −1.5 −1 −0.5 0 0.5 1 1.5 2 2.5
0

10

20

30

40

50

60

70

80

R
e
s
id

u
a
l 
%

 S
a
tu

ra
ti
o
n
 o

f 
O

x
y
g
e
n
, 
(%

)

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

Distance (km)

D
e
p
th

 (
m

)

Florida Bahamas

GRIDFIT [lin./tri., sm1.0, autoscale on]

1000m x 10m grid
FC2410 − FS27N

RESIDUAL % SATURATION OF OXYGEN (gridded field, sampled at profile data loci, minus profile data)

0 10 20 30 40 50 60 70 80 90

0

100

200

300

400

500

600

700

800

[100 BINS]:  Binned Residual % Saturation of Oxygen, (%)

C
o
u
n
ts

RESIDUAL % SATURATION OF OXYGEN HISTOGRAM

−2.5 −2 −1.5 −1 −0.5 0 0.5 1 1.5 2 2.5
0

10

20

30

40

50

60

70

80


