Near-Surface Variability
of Temperature and Salinity:
Observations from Profiling Floats
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Ocean Salinity

Dec. 1 - Dec. 28, 2011

Surface salinity, monthly Salinity at 5 meters, estimated
composite from Aquarius from the Argo dataset.
(Dr. Li Ren)

e Generally, we have a poor understanding of the links between the
water cycle and ocean circulation as well as their relation to
climate.

e Aquarius/SAC-D will improve spatial resolution, however it senses
only the uppermost ~1 cm.

 We need accurate, near-surface salinity data that can be used to
connect Aquarius data at the sea surface to Argo at 5m and below.



Ocean Near-Surface Salinity
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SeaBird Iridium telemetry

Surface Temperature & Salinity sensor 7 minutes surface time

(5TS) 2-way communication
T-0.005°C; $-0.05 PSU; Z-5cm > 30 possible commands



ETS Float Operation - Example Profile
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Deployment Locations

@ Fast cycle
@ No fast cycle

To date, 31 STS floats have been deployed.



- Regional Variations

STS(surface) - STS(4m)

All STS Floats
1 | T | - |
| 1
U, 85%
% 90%
& 055 T(°C) il
5 | 77%
0— ' ' e — = All Floats (31)
-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 .
oC Atlantic
1 | I — [ o
) [ | 91% Indian
ks 93%
(&)
T 0.5 .
< S (PSU) B
0 | | —— L o R M| o e | | | | |

05 -04 03 -02 -01 0 0.1 0.2 0.3 0.4 0.5
PSU



- Float 6117 - Tropical Western Pacific

STS(surface) - STS(4m)
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- Float 6117 - Tropical Western Pacific
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Fat 6117 - Tropical Western Pacific
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Float 6117 - Tropical Western Pacific
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Float 6117 - Tropical Western Pacific

Composite Mean Anomalies
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6117 - Tropical Western Pacific
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Float 5232 - Arabian
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'at 5232 - Arabian

Temperature (°C)

Depth(m)

OO~V A WN2OQ

Depth(m)

OO NOOU AR WNAOQ

33.5

33

32.5

32

31.5

31

—

05/09 05/10 05/11 05/12 05/13 05/14 05/15 05/16 05/17

Salinity(PSU)

35.5
354
35.3

135.2
135.1
135

—

05/09 05/10 05/11 05/12 05/13 05/14 05/15 05/16 05/17

15°N
12°N
o

9N

o]

6N

o] — — — — -

60°E 65°E  70°E  75°E  80°E

Upper 10 meters
Profile every 2 hours
1 week time period

5/8/2010 - 5/17/2010



80°E

L
[=]
[Tg]
I~
L
[=]
=]
I~
L
[=]
e ]
[L~]
L
[=]
=]
[L~]
z
[=]
oy
T T T ] W w
- T T T T 19
1]l ™=
w
80 g o
2Ry L o5
[ £
EEE $% L
w o g £ En
> A mag
o+ [ 1 1 = S o
or— a 18 M o
(0 s  +__ T N =)
c = 12
) \‘q i £
a S g
c : >
................................. 3 B et P 4]
— T,
uvei z )
a / 2 . =4
(G g e
o+ g S
O fra 8
o £
Qo | |2 K
p e >
(Va) . e
8 -
¢ o
oo PPPE o R IR R (170Y S A T I [T (LW SHE ST 177 B i DU M [P 7iW UPOl W b=
— "o .a_u .«»0 40 :...n avnau.
- - -

(udor,2.) Aysuaq [enodads



Float 5232 - Arabian
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Float 5232 - Arabian
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STS Completed Fast Cycle
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Float 6920 - Bay of Bengal
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Conclusions

e STS sensors added to Argo-type floats allow for a high resolution
evaluation of the near-surface layer.

* |n general there is little difference in temperature and salinity in
the upper 5 meters (~-85/90% of the time), however

» differences larger than 0.1 PSU and 0.1 °C are sometimes
observed, especially in the Tropical Pacific

e a strong diurnal signal in temperature is observed and is
controlled primarily by solar radiation

» a weak diurnal signal in salinity is observed and appears to be
controlled by local precipitation and mixing.

» This work shows the promise of using Aquarius and Argo together to
improve our knowledge of the freshwater cycle in the ocean.



Float 6922 - Bay of Bengal
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- Float 6922 - Bay of Bengal
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Float 6924 - Bay of Bengal
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t 6924 - Bay of Bengal
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