Straits of Florida: CTD data calibration report
NOAA /AOML: Western Boundary Time Series program

Cruise ID: WS0716
Cruise date: June, 2007

Rigoberto F. Garcia
Carlos A. Fonseca
Christopher S. Meinen

Molly O. Baringer

April 8, 2008



Pressure (dbar)

100

200

300

400

500

600

700

800

CTD Profiles: Station 8

Pri—Sta 0

— — —Sec-Sta0
Pri—Stal H

— — —Sec-Stal

Pri — Sta 2

— — —Sec-Sta2

Pri — Sta 3

— — —Sec-Sta3
' Pri-Sta4 ||
— — —Sec-Sta4d

Pri— Sta 5

— — —Sec-Stab

Pri— Sta 6

| — — — Sec-Stab6}

Pri—-Sta 7

— — —Sec-Sta7

Pri — Sta 8
Sec — Sta 8

15

20

25

Temperature (Deg. C)

30

Pressure (dbar)

Primary—Secondary Sensors: Station 8

100

200

300

400

500

600

700

800

U\/&,v‘

!

o

|

\l

Yﬂ

e

T’MWWA‘MN“ AYAWW,

—_—t

rvvv"h R

i

Station 0
Station 1

—— Station 2

Station 3
Station 4
Station 5

— Station 6

Station 7
Station 8

-0.1

0

0.1

0.2

Temperature Differences [Pri-Sec] (Deg.

Figure 1: WS0716

0.3
©)



Pressure (dbar)

100

200

300

400

500

600

700

800

CTD Profiles: Station 8

Primary—Secondary Sensors: Station 8

T T I T I T T 0 I T I T
4
;;
=
- _ 100 ,‘% |
2
-
;
=
-
— — 200 i3 —
=
1
3
- : 300(- : :
3
3 1
Q0 B
) E
— — 2 400} —
>
A 3
0 <
g
o
R <
Pri— Sta 0 E
~ ~ ~Sec-Sta0| | 500 ; |
Pri—Stal 3
— — —Sec-Stal
Pri — Sta 2 !
— — —Sec-Sta2
Pri — Sta 3
— — — Sec - Sta 3| 600 —
Pri— Sta 4 |
— — —Sec-Sta4 Station 0
Pri—Stab Station 1
— — —Sec-Stas | Station 2
Pri-Sta6 | | 7001 7 Station 3 | |
— — —Sec-Sta6 Station 4
Pri—-Sta 7 Station 5
— — —Sec-Sta?7 Station 6
Pri— Sta 8 Station 7
Sec - Sta 8 Station 8
| | ] | | | | 800 | ] | ] | T |
35 45 5 55 6 -0.1 -0.05 0 0.05 0.1

Conductivity (S/m)

Figure 2: WS0716

Conductivity Differences [Pri-Sec] (S/m)



Pressure (dbar)

100

200

300

400

500

600

700

800

CTD Profiles: Station 8

Pri—-Sta0
— — —Sec-Sta0
Pri—-Stal
— — —Sec-Stal
Pri— Sta 2
— — —Sec-Sta2
Pri—Sta 3
— — —Sec-Sta3
Pri—Sta 4
— — —Sec-Sta4d
Pri—Sta5
— — —Sec-Stab
Pri—Sta 6
— — —Sec - Stab
Pri—Sta7
— — —Sec-Sta7

Pri— Sta 8
| Sec - Sta 8

2 3 4
Dissolved Oxygen (ml/l)

Pressure (dbar)

Primary—Secondary Sensors: Station 8

0 I
100~ —
200 —
300 —
400 —
500 —
600 — —
—— Station 0
Station 1
Station 2
Station 3
7001~ — Station 4[]
Station 5
Station 6
Station 7
Station 8
800 1 I 1 I 1 I 1 I 1
0.2 0.4 0.6 0.8 1 1.2

Dissolved Oxygen Differences [Pri—Sec] (ml/l)

Figure 3: WS0716



potential temperature [ °C ]

N
o

[y
(&)

10

TS-PLOT Raw - Cruise WS0716 Primary-solid

Secondary-dotted

Station 0

Station 1

“IStation 2

Station 3

Station 4

Station 5

Station 7

34.5

35

355 36
salinity [ psu ]

Figure 4: WS0716

36.5

37



potential temperature [ °C ]

TS-PLOT Calibrated — Cruise WS0716

Station 0

251

N
o
T

[y
(&)
T

>

30— T T T T T
Y

R O

Station 1

“IStation 2

Station 3

Station 4

Station 5

Station 7

34.5

35 355 36 36.5 37
salinity [ psu ]

Figure 5: WS0716



CTD Salinity (psu)

CTD Salinity (psu)

CTD Salinity (psu)

Primary Sensor —Uncalibrated Data

36.8 4#'_
36.6 [ + 1
36.4 1 * 1
' +
36.2} ;Hj' 1
*
36 + 1
+
358t + E
+
35.6 s 1
354+ 1
g
35.2+ E' 1
35| + ]
e
34.8 - - - -
345 35 35.5 36 36.5 37
Bottle Salinity (psu)
Least-squares fit of Y on X with maximum 95% Cls
375 T T - -
i All
a7l Primary Sensor |
offset=—-0.052854 +- 0.19307
slope=1.0011 +-0.005353
36.5 1
corr coef =
36l 0.99985 |
(corr coef)2 =
0.99971
se=
355F 0.0098305
35} 1
34.5 — - - -
345 35 35.5 36 36.5 37
Bottle Salinity (psu)
Least-squares fit of Y on X with maximum 95% Cls
375 T T - r
Primary-Sensor Below O dbar
37t 1
offset= —0.052854 +- 0.19307
slope=1.0011 +- 0.005353
36.5F ]
corr coef =
36} - 0.99985 ]
(corr coef)2 =
0.99971
355F ]
se =
0.0098305
35} 1
34.5 — : . :
345 35 35.5 36 36.5 37

Bottle Salinity (psu)

CTD Salinity (psu)

CTD Salinity (psu)

CTD Salinity (psu)

Secondary Sensor —Uncalibrated Data

36.8
+#
36.6 + 1
36.4r * 1
. ; #
36.2} Fg 1
o+
36 1
+
358} + 1
+
35.6 + 1
3541 n ]
35.2+ E 1
35| + ]
4+
34.8 - - - -
345 35 35.5 36 36.5 37
Bottle Salinity (psu)
Least-squares fit of Y on X with maximum 95% Cls
375 T T -
Secondary Sensor All
37t 1
offset= ~0.0068953 +- 0.16621
3651 slope=0.99989 +-:0.0046081 i
corr coef =
36} - -0.99989 g
(corr coef)2 =
0.99978
355¢f 1
se =
0.0084626
35} 1
34.5 - - - -
345 35 35.5 36 36.5 37
Bottle Salinity (psu)
Least—squares fit of Y on X with maximum 95% Cls
375 T T - r
a7 Secondary Sensor Below O dbar
offset= —0.0068953 +- 0.16621
36.5 |- - Slope=0.99989 +- 0.0046081 ]
corr coef =
36 - - 0:99989 1
(corr t:oef)2 =
0.99978
355¢ ]
se =
0.0084626
35} 1
34.5 - - . -
345 35 355 36 36.5 37

Figure 6: WS0716

Bottle Salinity (psu)



Bottle Salinity — CTD Salinity (psu) CTD Salinity (psu)

Bottle Salinity — CTD Salinity (psu)

Primary Sensor —Uncalibrated Data — Station Number Secondary Sensor —Uncalibrated Data — Station Number

36.8 é— 36.8 r
36.6 [ : 18 1 36.6 ) 1
36.4 1 : * 1 36.4r . 1
' 42 ' 2
36.2 : f 1 36.2 1
36 : ﬁ 1 g 36 j 1
+ = R
358} - + : < 3581 + 1
I B ] 2 I B ]
35.6 - e 35.6 7
O
354+ : 1 3541 1
# #
35.2+ E: : 1 35.2+ E:1 1
351 'ﬁ 1 35} -@ ]
# #
34.8 - - - - 34.8 - - - -
345 35 35.5 36 36.5 37 345 35 35.5 36 36.5 37
Bottle Salinity (psu) Bottle Salinity (psu)
Primary Sensor — Mean Diff: 0.013151 Std Dev: 0.0097354 Secondary Sensor — Mean Diff: 0.010773 Std Dev: 0.0083638
0.05 T T T T T T T 0.04 T - - T
+
0.041 . . . . . . | _. 0.03f + 1
2
0.03} » » » » * » » : S 0.0t + ]
{3 NEDUEE
0.0Zi + . i . - g © $
+ % i + ; 3 2 oo1f X + o F S
i ) + L = 4 + + T
0.01T . (¢}
:’: o 1 I o + * ;
= L
of : L £ +
+ &
-0.01 1
-0.01f : : : : : : 1 2
IS}
0
—0.02} . . . . . . | -0.02 E
-0.03 - - - - - - - -0.03 - - - - - - -
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Station number Station number
Primary Sensor —Uncalibrated Data Secondary Sensor —Uncalibrated Data
0.05 T T T T 0.04 T T T -
+
0.04} ; _ oo3f * ]
2
| + 1 =%
0.03 z |+ + + |
N H 2> 0.02 + " + :l:
=
0.02} £ + + ] T I+ + + 7
+ & i t o+t * i
+t + o= + 1+ o 001 + L
001} -+ ¥ oot o+ 1 3 + $
+ L of ]
of : ; £
+ 8 +
-0.01f ]
-0.01 - ] g
o
0
-0.02} . ] -0.02} ]
+ +
-0.03 - - : - -0.03 - : : -
0 5 10 15 20 25 0 5 10 15 20 25
Niskin number Niskin number

Figure 7: WS0716



Bottle Salinity — CTD Salinity (psu)

Bottle Salinity — CTD Salinity (psu)

0.05

Primary Sensor —Uncalibrated Data

0.04

0.03f

0.02

-0.01f

-0.02

+

-0.03
0

100

150

200 250

Sample Bottle number

300

Primary Sensor — < 1000 dbar - Diff: 0.013151 +-0.0097354

0.05
0.04 1
0.03F 1
+ +
0.024 F g L 1
+ i + +
oo f ¥ + IR LS T
il + N + +
of : J
+
-0.01f ]
-0.02 1
+
~0.03 ; ; ; ; ; ; ;
0 100 200 300 400 500 600 700 800
Pressure (dbar)
Box Plot of BTL— CTD Salinity — Uncalibrated Data
Primary Sensor
) 0.0058301 0.021504
fé I I
E I I
or * -~ [ ] T + 1
|
2 | |
om —0.003225 0.012746 0.03195

-0.03 -0.02 -0.01 0

0.01 0.02 0.03 0.04 0.05

Bottle Salinity — CTD Salinity (psu)

Bottle Salinity — CTD Salinity (psu)

Secondary Sensor —Uncalibrated Data

0.04
0.03 t
* +
0.02 1
L
£ :
0.01} J
et
+
O - B
+
-0.01f 1
-0.02 1
+
-0.03 : : . :
0 50 100 150 200 250 300
Sample Bottle number
Secondary Sensor — < 1000 dbar - Diff: 0.010773 +-0.0083638
0.04 T T T T T - r
0.03} ]
+
0.02} £ + i 1
P 3 o+ 4.
0.01f B + + + J
T o+ i+ +
+ + +
O - B
+
-0.01f 1
-0.02 1
+
~0.03 ; ; ; ; ; ;
0 100 200 300 400 500 600 700 800
Pressure (dbar)
Box Plot of BTL — CTD Salinity — Uncalibrated Data
Secondary Sensor
) 0.0039964 0.018753
é I I
E I I
or t T [ T T 1
|
= | |
m —0.0049318 0.011183 0.032162
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04

Figure 8: WS0716



QQ Plot of BTL — CTD Salinity — Uncalibrated Data

QQ Plot of BTL — CTD Salinity — Uncalibrated Data

0.05 0.04
@]
L ] @]
0.04 &B3gndary Sensor 1
Primary Sensor
0.03F y o 1
0.02 1
g 002} - : ]
= ~ 0.01f 1
= =
o 0.01p 1 )
| | ot i
1 | — | _ _
B0 o b o
-0.01f 1
-0.01f ]
-0.02 ] -0.02 ]
@) O
~0.03 . . . . ~0.03 . . . . .
-3 -2 -1 0 1 3 -3 -2 -1 0 1 2 3
Unit Normal Quantile Unit Normal Quantile
Box Plot of BTL — CTD Salinity — Uncalibrated Data — Below 0 dbar Box Plot of BTL — CTD Salinity — Uncalibrated Data — Below 0 dbar
Primaly Sensor
y Secondlary Sensor
) 0.0074913 0.019444 = 0.0056921 0.017406
@ é I I
E I I E I I
ﬁ) P+ T o | + + 1 LI) P+ QT [} T + 1
= | | = | |
m -0.003225 0.012746  0.023823 [ -0.0049318 0.011183 0.023086
-0.03 -0.02 -0.01 0.01 0.02 0.03 0.04 0.05 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04
QQ Plot of BTL — CTD Salinity — Uncalibrated Data — Below 0 dbar QQ Plot of BTL — CTD Salinity — Uncalibrated Data — Below 0 dbar
0.05 T T T T T 0.04 T T T - -
@]
L . ©)
0.04 Primary Sensor 0.03r Secondary Sensor 1
0.03} o ]
0.02 ]
Z2 002f - ] 2
~ ~ 001 - 4
= =
o 0.01f 1 )
I | L 4
2= ol - . = T -
m 0] m O
-0.01f ]
-0.01f 1
-0.02} ] -0.02 ]
le) O
~0.03 . . . . . ~0.03 . . . . .
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

Unit Normal Quantile

Figure 9: WS0716

Unit Normal Quantile



Secondary Sensor -Uncalibrated Data Primary Sensor — Mean Diff: 0.013877 Std Dev: 0.0067962

0.03 T T T 0.03 T T T T T
4 o
_ 0.025 i q _ 0.025 I o - —
3 + € 5 © o
3 + S [e]
@ )
€ ! €
2 2
£ 0024 + it q g oo R
g + A s ©
° + ° ;)
S + + s o]
9 A t + + 2 8 o
= 0.015 + R F 0015 - © B
5 0.015 5 0.015
1 |
A A A A o]
> >
£ + + i £ 8 o o
5 b + 4 5 © o
g oo ¥ t i b g oo o o © o ]
o + 3 > [e
o A 2 Q
5 + * k] 8 ©
] T i @ o °
0.005 - q 0.005 - —
i + o} o
o
0 I I I I I I I 0 I I I I I I I
0 1 2 3 4 5 6 7 8 0 100 200 300 400 500 600 700 800
Station number Pressure [dbar]
Differences between temperature sensors Secondary Sensor - after temperature based removal
0.03 T T T 0.03 T T T T T
4
0.025 b
7777777777777777777777777777777777777 0.025 r
: +
0.021 A =
* § i +
@
0.015 b £ '
} * £ o0.02f + i g
8 A + A
o 001 b
L H + * +
2 o A + + +
5 o
€ 0.005( * % q 5 0015+ + ; B
5] t
=3 * * * L |
% A A
5 * ¥ ¥ z ‘ s
= or * * # ¥ * A s +
ki * * * % I 3 5 4 A
t 3 001F + E
o * 4 5 + N +
-0.005 8 T
2 A
g + *
-0.014 4 @ i i
0.005 - . 3
i +
-0.015 b
02— e O R S N B 0 I I I I I I I
0 1 2 3 4 5 6 7 8 0 1 2 3 5 6 7 8
Station Station number
Secondary Sensor - Mean Diff: 0.01362 Std Dev: 0.0066865 Secondary Sensor - Offset Variation
0.03 T T T T T 0.02 T T T T
*  offset
* constant
T linear
) O 0.018 - quadratic H
0.025F - 1 cubic
T o
L © —
2]
£ 0016 * E
2 0.02p b £
2 o o
S © %)
E 8 £
8 g © E 0.014 =
o o &
=
2 oosf 0 R 6 * * * *
g 2z
: o 2 0012
z £ 0.012| i
£ 8 © o E]
S o o 5 *
g 0.01F 5 “o 5 — o
8 ® 0.01 3
E 9 o
3 &
@ o o
0.005 —
o o 0.008 - q
© o
o 4
0 I I I I I I I 0.006 I I I I I I I
0 100 200 300 400 500 600 700 800 0 1 2 3 4 5 6 7 8
Pressure [dbar] Station number

Figure 10: WS0716. Conductivity Calibration



Bottle Conductivity — CTD Conductivity (mS/cm)

Bottle Conductivity — CTD Conductivity (mS/cm)

Secondary Sensor - Final offset Correction

- Mean Diff: 3.8908e-005 Std Dev: 0.0062801

Secondary Sensor
T

0.015 T T T 0.015 T T T T
R o
0.01 + — 0.01 0. B
+ + — (o}
+ s
L )
+ E 9} [0}
L i 2 L 4
0.005 i + i s 0.005 o o} 5
+ 4 + S Oo
A + + + & 2 ©
8 [0}
A + T a o s}
Y + + + A - 3 5 % @ o 1
A 1
+ > o
2
+ + g e
-0.005 - + A + 7 ‘g -0.0055 O 7
B + S o]
1 + 2 o
5
o
— L + + i _ Q 4
0.01 I + + 0018 g
~0.015 I I I I I I I ~0.015 I I I I I I I
0 1 2 3 4 5 6 7 8 0 100 200 300 400 500 600 700 800
Station number Pressure [dbar]
x10~° Secondary Sensor - Slope Variation Secondary Sensor - Final Slope Correction
12 r ¥ T r 0.015 T T T
*  slope
constant R
10+ linear H
quadratic +
cubic 0.011- i 5 7
£ +
8 q 5 i
2
> + B i
E o q £ 0005- b i + + + E
£ g A i A
o 4 b o A A
o 3 a A A
% 5 of + EY
>
g 50 * 2 i | + + + 1
S 2 + -
3 2 A i ]
g g +
S ]
O or q € -0.005F + + B
* S j
o
* E= * !
2t i g +
-0.01 i 3
L * i
4 e
6 I I I I I I I ~0.015 I I I I I I I
0 1 2 3 5 6 7 8 0 1 2 3 5 6 7 8
Station number Station number
Secondary Sensor — Mean Diff: 0.00088934 Std Dev: 0.0059407 Secondary Sensor — Pressure Correction
0.015 T T T T T 0.015 T T T
o 1
L o] - L + |
0.01 o IS} _ 0.01 i i
[e] +
© E +
2
o o = + +
0.005 [N 5 o0 o 4 2 oo0sf s + 4 4 + 4
o <] 5 3 + b
o 3 +
© 5 A & A
3 A A
a A i
o0 o) 1 5 or + a
o ) 6 - + i + 1
o © z + +
= A 4
3 g + +
-0.005¢ q € -0.005F + + g
[o} 5 |
o ® + +
o =
o 2 ¥
-0.015 — -0.01 i -
~0.015 I I I I I I I ~0.015 I I I I I I I
0 100 200 300 400 500 600 700 800 0 1 2 3 4 5 6 7 8

Pressure [dbar]

Figure 11: WS0716.

Conductivity Calibration

Station number

(cont.)



Bottle Conductivity — CTD Conductivity (mS/cm)

0.015

o
<}
=

0.005

-0.005'

-0.01,

-0.015

s
]
)
=
o
I

2
£
©
[
o
3
)

Bottle Salinity— CTD Salinity (psu)

12

10

12

10

Secondary Sensor — Mean Diff: 0.00086774 Std Dev: 0.005927
T T

x10

O 00 o000 O

[e]

o @9

0-0- 09
o
o
a
o

12;

-3

Secondary Sensor — Pressure Correction

I
Bottle Salinity- CTD Salinity (psu)
~

-4}

-6

100

L
200

I I
300 400 500 600
Pressure [dbar]

Secondary Sensor — Mean Diff: 0.0013198 Std Dev: 0.0051758

101

¥

i b i

++

‘ -8
700

[e)

o

(o}

800 0

w
o

Station number

Secondary Sensor - Pressure Correction

11

10

50

[ele)

[ele]

P | | |

100

200

300 400 500 600
Pressure [dbar]

Secondary Sensor — Mean Diff: 0.0067676 Std Dev: 0.0022047
T

T T T
+

700

800 4

4.5

I
5 55 6
Station number

Secondary Sensor — Mean Diff: NaN Std Dev: NaN

6.5

15

0.5

Bottle Salinity— CTD Salinity (psu)
o

-15

100

I
200

I I
300 400 500 600
Pressure [dbar]

Figure 12: WS0716.

I
700

800 0

I
100

I
200

I I
400 500
Pressure [dbar]

I
300

Conductivity Calibration (cont.)

I
600

I
700

|
800



CTD Oxygen (mi/l)

CTD Oxygen (mi/l)

CTD Oxygen (mi/l)

Primary Sensor —Uncalibrated Data Secondary Sensor —Uncalibrated Data

4.6 4.2
+ *
44y : *,jf 1 4t =|=lff-=
& -
4.2} : 1 38l
4t ]
+ < 36} *
38f + - £ +
+ S 34} +
+ o +
36 1 1S +
+ =
aal S+ | O 32¢f +
. :ﬁj g 3t # 3
32 ++ 1 ++
3 ++ 28l ++
# +
2.8} + 1 26} o
26 4 i - i . . . .
2.5 3 3.5 4 4.5 5 2.5 3 3.5 4 4.5
Bottle Oxygen (ml/l) Bottle Oxygen (ml/l)
Least-squares fit of Y on X with maximum 95% Cls Least-squares fit of Y on X with maximum 95% Cls
5 T T T T 4.5 T T T -
Primary Sensor Al v Secondary Sensor All
45} . i at
offset= 0.17417 +-:0.060618 offset=0.13067 +- 0.057273
slope=0.8894 +- 0.015732 —_ slope= 0.82779 +- 0.014864.
n ] E 35} :
corr coef = o corr coef =
0.99778 I 0.99772
= 2
35 (corr coef)2 = o 5 (corr coef)” =
. 0.99557. e 0.99544
O
se =
se = 0.040931
3t 0.043322 g 25}
25 L 1 1 1 1 2 1 1 1 1
2.5 3 3.5 4 4.5 5 2.5 3 3.5 4 4.5
Bottle Oxygen (ml/l) Bottle Oxygen (ml/l)
Least-squares fit of Y on X with maximum 95% Cls Least—squares fit of Y on X with maximum 95% Cls
5 T T T T 4.5 T T T T
Primary Sensor Below 0 dbar Secondary Sensor Below 0 dbar
45t : 1 at
offset= 0.17417 +-0.060618 offset= 0.13067 +- 0.057273
slope=:0.8894 +-:0.015732 ~ slope= 0.82779 +- 0.014864
41 ] < 35y corr coef = ‘
corr coef = o -
o 0.99772
?(‘:Z?r?:ef)z - g (corr coef)2 =
35F 0’99557 : o 3 099544
se = (¢} se=
0.043322 0.040931
3r 1 251
25 .' 1 1 1 1 2 1 1 1 1
25 3 3.5 4 4.5 5 2.5 3 3.5 4 4.5
Bottle Oxygen (ml/l) Bottle Oxygen (ml/l)

Figure 13: WS0716



CTD Oxygen (mi/l)

Bottle Oxygen — CTD Oxygen (ml/l)

Bottle Oxygen — CTD Oxygen (mi/l)

Primary Sensor —Uncalibrated Data — Station Number

Secondary Sensor —Uncalibrated Data — Station Number

4.6 4.2
44 # ﬁﬁ
AT T 4
P § e
4.2} 1 38 1
4t ]
® < 36 |
38} 8 ] E 8
w7 £ 34 + :
+ 2 +
36} % 1 2 8
% 3 3.2 5 ]
3.4t . g
-4 5 s 4 |
3.2+ 48 E 48
3l 452 | 28 B2 ]
# 4
2.8} B 1 26 BH |
2.6 B : : : 'fg : : : :
2.5 3 3.5 4 4.5 5 2.5 3 3.5 4 4.5 5
Bottle Oxygen (mi/l) Bottle Oxygen (ml/l)
Primary Sensor — Mean Diff: 0.2445 Std Dev: 0.090867 Secondary Sensor — Mean Diff: 0.52123 Std Dev: 0.13112
0.6 T T T T T T T 1 T T T T T - -
0.551 1
T ~ 0.9 1
05 1 E
c
0.45} ; % 0.8 1
04} 1 O 4
N Py 5 07 * L 4 r
0.35 ; - o A + + o+ 1
+ + + :': :t -+ | + + 4: =+ i E
oaf T F * LT g 08 |
3. S ¥ B
0.2 » » : : Fi O 05 R |
P R T S R
0.2+ + + + 1 ao:l + *
015} * % + 0.41 +oo 1
: R + LR - o+
0.1 : : + : : : : : : a : : :
0 1 2 3 4 5 6 8 0 1 3 4 5 6 7 8
Station number Station number
Primary Sensor —Uncalibrated Data Secondary Sensor —Uncalibrated Data
0.6 T T T T 1 T T - -
0.551 4 1
~ 09 ]
05f : 2 +
. . E
c
045 g g 08 ]
g +
0.4r1 E (e}
- S T
L + : ] ES
0.35 O
I T s M | Fio4 *
ES + c 06 ]
031 ¥ :': 1 @
2 + +
025} + + +4 1 S o5 Tt + 1
: +
F + % 2 + + +
) FoF F1 3 + ¥ ++ + ¥
+ + 0.4 + e
015F 4 4 o4 11 + 4+ T s *
i +
0.1 + - L - - - Tt - -
o 5 10 15 20 25 0 5 10 15 20 25

Niskin number

Figure 14: WS0716

Niskin number



Bottle Oxygen — CTD Oxygen (ml/l)

Bottle Oxygen — CTD Oxygen (ml/l)

©

Primary Sensor —Uncalibrated Data

0.6
0.55} J
+
05 1
.i.
0.45} ]
0.4 1
" +
0.35} - E
+EF L A ¥
L +1 J
0.3 ++ i
0.25+ + 4 1
¥ T
0.2+ FR + T i+ ]
oast T4 T T 1
BlES e
0.1 = -
0 50 100 150
Sample Bottle number
Primary Sensor — < 1000 dbar — Diff: 0.2445 +-0.090867
0.6 T T T T T - r
0.551 : 1
+
05} 1
+
045 J
0.4} . 1
+
0.35=[f_ : 1
ofgi'.+ : ]
SE +
0.251 o + ;
i N
0.2 +1‘ s + 4 4 |
+ +
0151 : » +
+ 4R S
0.1 . : . : :
0 100 200 300 400 50 600 700 800
Pressure (dbar)
Box Plot of BTL- CTD Oxygen — Uncalibrated Data
Primary Sensor
213614 0.34361
E | |
E I I
o A | 1
|l |
1519 0.22443 0.53061
0.1 0.2 0.3 0.4 0.5 0.6

Figure 15

Secondary Sensor —Uncalibrated Data

1

_ 09} .
E
s osf ]
(=2}
5

+ +
o 07f ]
= + + +

+ +74
O
. o+ Ty *
= 06} ]
]
S + +
< |
O o5}t ++ ]
° + 4+
£ +++ #++++*++
© o4t T+ o4 :
+ F gt
+* ;
0 50 100 150

Sample Bottle number

Secondary Sensor - < 1000 dbar - Diff: 0.52123 +-0.13112

1
~ 09} ]
s +
E
$ 08 1
> +
S +
o o7t T .
'_
e ;
= 06 ]
(3]
g + +
O o5} + + + |
Q
“ 04t + 4+ . +
T+ oH +o+ T+
. . . . .
0 100 200 300 400 500 600 700 800
Pressure (dbar)
Box Plot of BTL — CTD Oxygen - Uncalibrated Data
Secondary Sensor
9.3p354 0.67442
E | |
E I I
o7 o T T T T 1
_ | |
O.JE_QO‘ 6 0.47557 0.87663
0.4 0.5 0.6 0.7 0.8 0.9 1
: WS0716



BTL - CTD (mlfl)

QQ Plot of BTL — CTD Oxygen - Uncalibrated Data

Box Plot of BTL — CTD Oxygen — Uncalibrated Data — Below 0 dbar

Unit Normal Quantile

Box Plot of BTL — CTD Oxygen — Uncalibrated Data — Below 0 dbar

QQ Plot of BTL — CTD Oxygen - Uncalibrated Data

0.6 1
osl S 09
Primary Sensor o osl Secondary Sensor
04}
= 0.7}
£
03} o 06}
'—
%)
o2k 1 05
-}
'—
m 041
0.1
0.3
or 0.2}
o1 . . . . . 01 . . . . .
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2

Unit Normal Quantile

Primary Sensor Secondary Sensor

9.19179 0.33476 .36366 0.66341

E | I E | I
O L O - ol . L]
‘f I I ‘f I I
= |l | = | |

0.1549 0.22443 0.47946 0.82046 0.47557 0.87663
0.1 0.2 0.3 0.4 0.5 0.6 0.4 0.5 0.6 0.7 0.8 0.9 1

QQ Plot of BTL - CTD Oxygen - Uncalibrated Data — Below 0 dbar QQ Plot of BTL - CTD Oxygen - Uncalibrated Data — Below 0 dbar

BTL - CTD (ml/l)

0.6 . . . . . 1 . . . . .
o | s
osl . - 0.9 o)
Primary Sensor (0% s
0.8 Secondary Sensor )
04F
= 0.7} Qo
£
0.3} [a) 0.6
'_
3}
0.2 1 05
-
'_
0 04}
0.1
0.3
or 02t
01 . . . . . 01 . . . . .
-3 -2 -1 0 1 2 3 = -2 -1 0 1 2

Unit Normal Quantile

Figure 16: WS0716

Unit Normal Quantile




Secondary Sensor -Uncalibrated Data

-03 T T T
+
-0.351 +
0.35 i . + i +
+ +
-0.4+ + i
+
B
<= -045+ i ¥ *
= + +
i<y ¥ E + A I
3 +
o O5F . i i A
ES +
@
! A
. 0554 + ¥ a
[
<)
=
]
E -0.6
o + + +
+ +
L +
-0.65 I . ¢ +
* +
-0.7
+
~0.75 I I I I I I I
0 1 2 3 5 6 7
Station number
Differences between temperature sensors
0.08 T T T
*
0.06 -
0.04
< oo} *
o E
g * * H
o
g + * %
£ 0F
g X * % % i E j;f L
* * ¥ 3
* i *
-0.02¢ * *
*
* *
-0.04 -
*
,,,,,,,,,,,,,, £
~0.06 I I I I I I I
0 1 2 3 4 5 6 7
Station
Primary Sensor - Final Result
0.1 T T T
+
0.08
0.06 -
E 0.04 ;
g + : i
g 0.02F T & i +
+ i +
2 A 'y - + 4
8  oF + i + * A 1
i A 4 £
< + + +
g + +
i<y -0.02- ¥
X + + + +
o
=
5 -0.04
t +
-0.06 -
-0.08
“01 . | + ; | | i
1 2 3 4 5 6 7

Station number

CTD Oxygen - Bottle Oxygen (ml/l)

CTD Oxygen - Bottle Oxygen (ml/l)

CTD Oxygen - Bottle Oxygen (ml/l)

Secondary Sensor — Mean Diff: -0.51395 Std Dev: 0.11782

-0.35

-0.45

-0.55

-0.65(

an&o

o

(0

© ®ay

e}

o

008

o]

Q.

o

O

-0.75

0

L
100

L
200

I I
300 400
Pressure [dbar]

L
500

L
600

Primary Sensor - after temperature based removal

L
700

800

0.4

03

o
N
T

o
e

o

|
o
e

I
I
N

>

|
I
w

0.1

-0.02

-0.04

-0.06

-0.08

+

\A

+
++

+£{;A +

*

++

tat
:“F

¥

*x

*.
**

Primary Sensor — Mean Diff: -
T T

20 30
Station number

2.0378e-005

40

Std Dev: 0.
T

027868

50

60

7o
O

8 o0 O

[ele)

o

o

(%]

o

100

200

Figure 17: WS0716. Oxygen Calibration

I I
300 400
Pressure [dbar]

I
500

I
600

I
700

800



Bottle - CTD Oxygen (1 mol/kg)

Dissolved Oxygen Calibration - Final Result

mean residual = 0.0008722

std.dev = 1.219

800

5 T T T 5 T T T T
e} o
4 B 4 B
o
3t 4 3t B
g
o [0} E o
2t 4 S 2r -
<
)
1+ @ @ o. © Q - 2 1p @ 0.8 -
o © o 3 2 © K
8 o) g o 3 °
3 o 8 o 8 3 4 > 029 o g o @8 4
o) 5 o e ¢} g el o
o 8 8 ° & o 9 o o 9
-1f o 6 o o i FY hee) 0 o 50 i
© o 2 ° o
o 8
—2b i 2l 4
3F i 3l 4
o ‘ ‘ ‘ ‘ ‘ ‘ Q Y ‘ o, ‘ ‘ ‘ ‘ ‘
0 1 2 3 5 6 7 8 0 100 200 300 400 500 600 700
Station number Pressure

Figure 18: WS0716. Oxygen Calibration (cont.)



Pressure (dbar)

Florida Straits R/V FG Walton S
CTD Station 0 (CTDO000)

Latitude 27.004 N Longitude 79.
29-Jun-2007 06:16 Z

mith

930 W
30

50

100

150

200

25

20

15

10

a7

Potential Temperature (deg C)

30

101
25
20
125

15

10

Potential Temperature (deg C)

37

36.5

[ B 36

5 10 15 20

Potential Temperature (Deg. C)

25 30 35 355

34 34.5 35 35.5 36
Salinity (PSS-78)

35

Salinity (PSS-78)

36.5 37
345

100 150 200
Oxygen (umol/kg)

250 34

22

23 24 25 26
Sigma-Theta (kg/m3)

Figure 19: WS0716

34 35 36 37
Salinity (PSS-78)

100 150 200 250
Oxygen (umol/kg)

7

100 150 200 250
Oxygen (umol/kg)




Pressure (dbar)
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Pressure (dbar)

Florida Straits R/V FG Walton Smith
CTD Station 2 (CTD002)
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Pressure (dbar)
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Pressure (dbar)

Florida Straits R/V FG Walton Smith
CTD Station 4 (CTD004)
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