


Tropical Moored Buoy Array Program:
A coordinated, multi-national effort to
implement a sustained moored buoy
observing system in the global tropics
for climate research and forecasting

NOAA Strategic Plan Goal:
Understanding climate variability and
change to enhance society's ability to
plan and respond.
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Information and data available at www.pmel.noaa.gov/tao/global/global.html




Goals:
1) Describe, understand and predict
processes controlling SST
2) Understand the role of ocean-
atmosphere interactions in West
African Monsoon, NE Brazil drought
& Atlantic hurricane activity

3) Identify internal vs remote climate
influences in the tropical Atlantic

Partners: I] i

v'Brazil & France provide logistic
support & most ship time

v'USA (NOAA) provides most mooring
equipment & data processing

Mechanisms of Tropical Atlantic Variability
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Highlights:

Atlantic (PIRATA) was developed as a : i
L e 1) Advances in understanding SST
to improve our knowledge and understanding of

o e —— 2) New discoveries (e.g. role of

system in the tropical Atlantic, from intraseasonal H H il
et St hoeed o intraseasonal variability)
regional varfations in rainfall, and consequently the
economies of the adjacent continental regions, For

vt htitimics) couyrgmit 3) Development of new ocean &
e i climate analysis & forecast systems
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RDI Sentinel
Nortek Aquadopp
Sontek Argonaut
Nortek Aquadopp
Sontek Argonaut

RDIDVS

Freq.

600 KHz
2.0 MHz
1.5 MHz
2.0 MHz
1.5 MHz

2.4 MHz

Head
Depth
(m)

12
17
22

27

N Bins

47

pud e e

Bin
Width
(m)

0.75
0.75
2.5
0.75
2.5

0.5

Current Meter Experiment 00, 23°W

TC Module

TC Module

TV Module

TC Module

TV Module




PM779

0°, 23°wW Sentinel Zonal Velocity ~daily avg
I T

o T T T | T T
1ok - PM779  7m Nortek pressure
- \ T T T
15~
= - J
3 -
a8 _
m = -
25—
30 Z
- 2000 27 Dec 2008
1 1 | 1
Ot Mow Dec Jan 721 4
2008
74 1 1 1 1 1 1 1 1 1
Sep ot N Dec Jan Feb Mar Apr May Jun
2008 2009

—30 80 -70 60 —50 40 -30 20 v w



0,23W PM779 Sentinel Error Velocity
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16 Plimpton et al. PM779 0° 23°W 6.51m Sentinel vs 6.1m Nortek

100 T T T T T T T
Zonal Velocity
50 -
— o O
'''''''''''' Speed Difference 0 s 110 W ®
Echo Intensity Range E ok i
o
_50 — -
-100 1 1 1 1 1 1 | |
Oct Nov Dec Jan Feb Mar Apr May Jun
~
1
0 100 T T T T T T T T
E Merdional Velocity
,.a 50 = -
3 2
(] [7)
E g €  of 4
£ 2 o
= z
S = =50 E
@ c
A 2
”n [= -100 1 | | 1 Il 1 | |
= £
(2) _8 Oct Nov Dec Jan Feb Mar Apr May Jun
| ~1297 - d
§ 1 8om = :;g 100 T T T T T T T T
< 0- " PN £ k.v:‘"*wq.- * -10 80 u
ARy e o 0
—40 - -
-80 - - ]
-120- L @ 60
E - 30 I
] 120 m | 20 O 40k 4
b y - . -10
0 ¥ = S 0
_a0- i 20 ]
-80 - L
-120- - 0
] 200m [0 Oct Nov Dec Jan Feb Mar Apr May Jun
0 - - 1o
-40 - -
500 T T T T T T T T

T T T I T T T T T T T T T T T I T ™ T T T T T
ONDJFMAMJJASONDJFMAMUIY f f
1993 1994 1995 100k Dirfsction i
300 =
Figure 5: Time series of ADCP-MCM speed difference and echo intensity range for four deployments at
0°, 110°W. Deployment and recovery times of the moorings are shown by black dots at the abscissas. At 2001 -

10 m depth, the ADCP speed data have been linearly extrapolated from the bin 1 depth of 14 m for the
comparison. 100+ .
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6.5m Sentinel - 6.1m Aquadopp 9.5m Sentinel — 9.3m Argonaut
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20 40 60 80 100 200 300 20 40 60 80 100 200 300
6.1m sp Nortek (cm/s) 6.1m dir Nortek (deg) 10.0m sp Sonek (cm/s) 10.0m dir Sontek (deg)
min max mean std dev min max mean std dev min max mean std dev min max mean std dev
X 2306 81164 31489 18579 X 12.658 330.109 209.643 84.421 X 0.300 78700 34439 15947 X 6700 359.300 211.241 94.008
Y 1554 81594 33610 17.355 Y 28847 333.483 210.520 82.847 Y 2979 77939 35138 16.068 Y 0789 357.145 211607 94.579
RMS difference: 3.418 RMS difference: 7.063 RMS difference: 2.198 RMS difference: 5.892
Diff of means:  2.121 (+ 0.400 95%) Diff of means:  0.877 (+ 1.073 95%) Diff of means:  0.698 (+ 0.266 95%) Diff of means:  0.365 (+ 0.753 95%)

17.8m Sentinel - 17.4m Aquadopp
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20 40 60 80 100 200 300 40 60 80 100 200 300
17.4msp Nortek (cm/s) 17.4m dir Nortek (deg) 19.25m sp Sonek (cm/s) 19.25m dir Sontek (deg)
min max mean  std dev min max mean std dev min max mean std dev min max mean  std dev

X 0457 68879 23614 15.083 X 5457 357184 192687 102521 X 0600 67.500 29584 14.926 X 5900 358900 168366 97.013
Y 1.822 66488 28.699 15489 Y 3.975 359.503 190.274 101.032 Y 1.038 64597 28395 14.960 Y 4020 352199 169.382 99.400

RMS difference: 5.954 RMS difference: 7.526 RMS difference: 3.779 RMS difference: 10.188
Diff of means:  5.086 (+ 0.385 95%) Diff of means: =2.413 (+ 0.942 95%) Diff of means: -1.189 (+ 0.446 95%) Diff of means:  1.016 (+ 1.313 95%)
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