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EXECUTIVE SUMMARY
The Applied Geoscience and Technology Division of the Secretariat of the Pacific Community carried out an 
oceanographic survey on five atolls — Apataki, Arutua, Kauehi, Manihi and Rangiroa — in the Tuamotu Archipelago 
of French Polynesia from July to December 2011. The objective of the survey was to study storm surge hazard and to 
include this hazard into future development plans.

This report details the deployment of oceanographic instruments to measure current velocities, surface water 
parameters and water elevation. These oceanographic data improve our understanding of atoll hydrodynamics. The 
emphasis of the study was on Rangiroa Lagoon and wave transformation on the atoll’s outer rim to support cyclone 
wave inundation modelling.

Current velocities (speed and direction of water flow) were measured in situ using three Nortek acoustic doppler current 
profilers, or Aquadopps (AQDs), and two Nortek acoustic wave and current meters (AWACs) at Rangiroa and one AQD 
at each of the other four atolls. Data from the AQD in the Tiputa channel show that the flow of water is tidally influenced, 
with a dominant flow out of the lagoon towards the northeast at an average speed of 1.5 meters per second (m/s). A 
maximum speed of about 4.6 m/s was observed on a single occasion and coincided with the higher incident offshore 
swell wave event that occurred on 27 August 2011. Other current profilers recorded average speeds of less than  
0.3 m/s, with their maximum speed corresponding to the offshore wave event in August, with the exception of the AQD 
on the Avatoru reef flat. 

Surface wave parameters and water elevation were measured in situ using eight RBR tide and wave recorders (TWRs), 
pressure sensors, in Rangiroa and three TWRs for each of the other four atolls. The TWRs deployed at Rangiroa 
recorded maximum water levels during the extreme offshore wave event on 27 August. The exceptions were the TWRs 
on the Tivaru reef slope and the ones on the Avatoru reef crest and shore. These TWRs are on the northern part of the 
atoll, and were protected by islets from incident swell waves.

The AQDs and TWRs deployed at Apataki, Arutua, Kauehi and Manihi atolls recorded no swell events because the 
earliest deployment was at Kauehi in November 2011. Average speeds observed by the AQDs were 0.2 m/s or less, 
with the TWRs recording wave heights between 0.1 m and 0.9 m.
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1	 INTRODUCTION	
This report describes an oceanographic survey of five atolls in the Tuamotu Archipelago of French Polynesia.  The survey 
was a component of the project, ‘Supporting Disaster Risk Reduction in Pacific Overseas Countries and Territories’, 
which was conducted by the Secretariat of the Pacific Community through its Applied Geoscience and Technology 
Division, and in collaboration with the Ministry of Lands, Housing and Infrastructure, which is responsible for urban 
planning.

The purpose of the project was to study the storm surge hazard in the Tuamotu Archipelago of French Polynesia and 
to include this hazard into future development plans.

This part of the project comprised the acquisition of oceanographic data to better understand the hydrodynamics 
within Rangiroa’s lagoon, and investigate wave transformation on the outer rim of the atoll. The data acquired will be 
processed and analysed to support the modelling of cyclone wave inundation.

This report describes the details of the oceanographic instrument deployment data at Arutua, Apataki,  Kauehi, Manihi, 
and Rangiroa, from July to December 2011 (Figure 1). The data were used to derive coastal inundation hazard maps 
by Damlamian et al. (2013), a companion report of the Overseas Countries and Territories – Tuamotu Project. 

Figure 1: Google Earth image showing the location of the survey sites in the Tuamotu Archipelago of French Polynesia.
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2	ME THOD	

2.1	 Rangiroa instrument deployments
Current velocities (speed and direction of water flow) were measured in situ using four  Nortek acoustic doppler current 
profilers (or Aquadopps, abbreviated to AQDs) and two Nortek acoustic wave and current meters (AWACs). One AQD 
each were deployed in the Tiputa and Avatoru channels while the other two were deployed at the Avatoru reef flat and 
at Tivaru Hoa. One AWAC was deployed in the middle of the lagoon while the other was deployed on the north side of 
the Avatoru reefslope (see Figure 2 for locations, and the appendix for deployment frames). 

The AQDs and one AWAC (mid-lagoon) were programmed to profile current speed and directions while one AWAC 
(Avatoru reef slope) recorded both current readings and directional waves. All instruments were also programmed to 
record water pressure and temperature.

All of the instruments recorded good data, except for the AQD deployed in Avatoru channel, which was not recovered. 

Figure 2: Rangiroa IKONOS 2002 satellite image with oceanographic instrument deployment sites shown by red circles.

Surface wave parameters and water elevation were measured in situ using eight RBR tide and wave recorder TWR-
2050P pressure sensors. The TWRs were deployed in sets of two, with one on the reef slope, and the second farther 
inshore on the reef flat (see Figure 2 for locations, and the appendix for deployment photos). Details of the instrumental 
operating parameters are provided in the tables below.

Table 1: Rangiroa instrument summary.

Instrument AQD AWAC TWR

Description Acoustic Doppler Profiler Acoustic Wave and Current Meter Tide and Wave Recorder

Make Nortek RBR

Model AQD AWAC-AST TWR-2050

Type Acoustic, 1000 Hz (Tiputa 
channel) and 2000 Hz (Avatoru 

reef flat and Tivaru Hoa)

Acoustic, 600Hz Pressure sensor

Digital recorder Internal

Data recorded Current speed and direction, 
temperature, pressure

Current speed and direction, temperature, 
pressure (mid lagoon), directional waves, 

temperature, pressure (reef slope)

Tides, temperature, waves
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Table 2: Rangiroa instrument settings.

Instrument AQD Tiputa 
channel

AQD Avatoru 
reef

AQD Tivaru 
Hoa

AWAC
mid lagoon

AWAC
reef slope

TWR

Default temperature 
(°C)

Measured

Default salinity  (ppt) 35.0 35.0 35.0 35.0 35.0 N/A

Sampling interval (s) Max. rate Max.rate Max.rate Max. rate 1 Hz 2 Hz

No. of samples/  
bursts

N/A N/A N/A N/A 1024 for waves 2048 for waves

Averaging interval (s) 60 60 60 60 120 for 
currents and 

10,800 for 
waves

120 for tides

Record interval (s) 600 900 900 600 600 10,00 for 
waves and 900 

for tides

Number of cells in 
profile

12 20 30 20 20 N/A

Blanking distance 
(m)

0.4 0.1 0.1 0.5 0.5 N/A

Cell size (m) 2 0.1 0.1 2 2 N/A

The raw binary file from the AQD deployed in the Tiputa channel was processed using Nortek SeaReport software. 
Plots generated by the software are shown in the Results section of this report. The raw binary files from the rest of the 
current profiler instruments were loaded into Nortek software Storm Ver.1.09, and processed. The raw data were then 
exported to readable ASCII listings and a Matlab script was used to plot the data also shown in the Results section.

In the case of the wave gauge instruments (TWRs), the raw data (.hex files) were downloaded and exported from the 
RBR software Ruskin v1.7.3 to readable ASCII listings. A Matlab script was also used to generate plots from these data. 
These are available in the Results section. 
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2.2	 Apataki, Arutua, Kauehi and Manihi instrument 		
	 deployments
Instruments were deployed in sets of four at each consecutive atoll. Kauehi was the first atoll surveyed, followed by 
Arutua, Apataki and Manihi. 

One AQD was deployed on the reef flat to measure current velocities (speed and direction of water flow) and three 
TWRs were deployed (to measure wave parameters and water elevation), with one on the reef slope, one on the reef 
crest, and the third on the reef flat (see Figures 3–6 for locations).

Table 4: Kauehi, Arutua, Apataki, Manihi instrument summary.

Instrument AQD TWR

Description Acoustic Doppler Profiler Tide and Wave Recorder

Make Nortek RBR

Model AQD TWR-2050

Type Acoustic, 2000 Hz Pressure sensor

Digital recorder Internal

Data recorded Current speed and direction, temperature, pressure Tides, temperature, waves

Table 5: Kauehi, Arutua, Apataki, Manihi instrument settings.

Instrument
AQD

Kauehi and Arutua
AQD

Apataki and Manihi TWR

Default temperature (°C) Measured

Default salinity  (ppt) 35.0 35.0 N/A

Sampling interval (s) 1 Hz 2 Hz 2 Hz

No. of samples/bursts N/A 1024 for waves 2048 for waves

Averaging interval (s) 60 60 for currents and 600 for waves 60 for tides

Record interval (s) 600 600 3,600 for waves and 300 for tides

Number of cells in profile 20 20 N/A

Blanking distance (m) 0.1 0.1 N/A

Cell size (m) 0.1 0.1 N/A
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2.2.1	 Kauehi instrument deployments

Figure 3: Kauehi IKONOS 2003 satellite image with oceanographic instrument deployment sites.

Table 6: Kauehi instrument deployment summary.

Location 
name

Instrument Serial 
No

Easting Northing Water 
depth  

(m)

Date, local 
time, number 
of first good 

sample

Duration 
(days)

Date, local 
time, number 

of last good 
sample

Filename

Kauehi 
shore

TWR-2050 21574 703189.4 8249219 0.3 13/11/2011,  
11:00:00 AM, 

339

4 17/11/2011,    
3:20:00 PM, 

1127

021574_2
0111117                    

_1823.hex

Kauehi 
reef slope

TWR-2050 21579 703435.4 8249178 13.5 13/11/2011,   
11:00:00 AM, 

55

3 16/11/2011,    
10:55:00 AM, 

850

Kauehi_RBR_                   
reefslope _0

21579_                         
20111116_1210.

hex

Kauehi 
reef crest

TWR-2050 21576 703232.3 8249223 0.1 13/11/2011,    
11:00:00 
AM,335

4 17/11/2011,    
05:55:00 PM, 

1123

021576_2
0111117                    

_1815.hex

Kauehi 
reef flat

AQD 6550 703210.9 8249228  0.2 13/11/2011,    
12:00:00 PM, 

277

4 17/11/2011,    
06:20:00 PM, 

564

Aqdp_kauehi.prf
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2.2.2	 Arutua instrument deployments

Figure 4: Arutua IKONOS 2003 satellite image with oceanographic instrument deployment sites. 

Table 7: Arutua instrument deployment summary.

Location 
name

Instrument Serial 
No

Easting Northing Water 
depth  

(m)

Date, local 
time, number 
of first good 

sample

Duration 
(days)

Date, local 
time, number 

of last good 
sample

Filename

Arutua 
shore

TWR-2050 21576 540965.9 8301535.4 0.2 21/11/2011,  
11:00:00 AM, 

30

4 25/11/2011,    
5:55:00 PM, 

1208

Reef_shore  
_arutua.hex

Arutua 
reef slope

TWR-2050 21579 541083.8 8301445.6 3.2 21/11/2011,   
11:00:00 AM, 

271

4 25/11/2011,    
10:40:00 AM, 

1142

Reef_slope  
_arutua.hex

Arutua 
reef crest

TWR-2050 21574 541051.7 8301518.6 0.4 21/11/2011,    
11:00:00 

AM,17

5 26/11/2011,    
05:20:00 AM, 

1363

Reef_crest  
_arutua.hex

Arutua 
reef flat

AQD 6550 541030.3 8301523.1 0.2 21/11/2011,    
12:00:00 PM, 

54

4 25/11/2011,    
06:30:00 PM, 

605

Arutua01.prf
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2.2.3	 Apataki instrument deployments

Figure 5: Apataki IKONOS 2003 satellite image with oceanographic instrument deployment sites.

Table 8: Apataki instrument deployment summary.

Location 
name

Instrument Serial 
No

Easting Northing Water 
depth  

(m)

Date, local 
time, number 
of first good 

sample

Duration 
(days)

Date, local 
time, number 

of last good 
sample

Filename

Apataki 
shore

TWR-2050 21576 562475.5 8278176.5 0.2 28/11/2011,  
9:00:00 AM, 

11

5 3/12/2011,    
15:55:00 PM, 

1128

RBR_shore                      
_apataki.hex

Apataki 
reef slope

TWR-2050 21579 562293.3 8278199.1 8.4 27/11/2011,   
11:00:00 AM,2

6 3/12/2011,    
03:55:00 
PM,1450

RBR_slope                      
_apataki.hex

Apataki 
reef crest

TWR-2050 21574 562411.2 8278194.3 0.3 28/11/2011,    
09:00:00 

AM,53

5 3/12/2011,    
03:55:00 PM, 

1130

RBR_crest                       
_apataki.hex

Apataki 
reef flat

AQD 6550 562443.4 8278189.8 0.2 28/11/2011,    
10:00:00 AM, 

31

5 3/12/2011,    
02:50:00 PM, 

565

Apatak01.prf

TWR, Apataki reef slope



11SPC SOPAC DATA RELEASE REPORT (PR105) SPC SOPAC DATA RELEASE REPORT (PR105)

Oceanographic Assessment Rangiroa, Kauehi, Arutua, Apataki and Manihi, French Polynesia 

2.2.4	 Manihi instrument deployments

Figure 6: Manihi 2013 Google Earth image with oceanographic instrument deployment sites.

Table 9: Manihi instrument deployment summary.

Location 
name

Instrument Serial 
No

Easting Northing Water 
depth  

(m)

Date, local 
time, number 
of first good 

sample

Duration 
(days)

Date, local 
time, number 

of last good 
sample

Filename

Manihi 
shore

TWR-2050 21574 601567.7 8400913 0.3 6/12/2011,  
11:00:00 AM, 

336

6 12/12/2011,    
2:40:00 PM, 

1741

021574_20111212             
_1545.hex

Manihi 
reef slope

TWR-2050 21579 601513.5 8400835 7.1 6/12/2011,  
11:00:00 AM, 

31

7 13/12/2011,    
7:50:00 AM, 

1972

RBR_slope.hex

Manihi 
reef crest

TWR-2050 21576 601535.2 8400872 0.2 6/12/2011,  
11:00:00 AM, 

361

6 12/12/2011,    
2:35:00 PM, 

1742

021576_20111212            
_1536.hex

Manihi 
reef flat

AQD 6550 601567.7 8400906 0.1 6/12/2011,  
12:00:00 PM, 

213

6 12/12/2011,    
3:51:01 AM, 

838

Manihi01.prf
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3	RE SULTS	

3.1	 Rangiroa instruments
3.1.1	 AQD — Tiputa channel 

The following time series plots and matrix show water flow observations by the AQD in mid-water (bin 10) in Tiputa 
channel. These plots were generated by Nortek SeaReport software and the data show that the flow of water is 
predominantly out of the lagoon towards the northeast at an average speed of 1.5 m/s (Figure 7). A maximum speed 
of about 4.6 m/s was observed on a single occasion and coincided with the higher incident offshore wave event that 
occurred on 27 August 2011. 

Figure 7: Time series plot of current speed for mid-depth within Tiputa channel as measured by the AQD. Direction is given from 
true north in oceanographic convention (going toward). Note maximum speed on 27 August 2011.

Figure 8: Matrix of current speed and direction for mid-depth within Tiputa channel as measured by the AQD. Direction is given 
from true north in oceanographic convention (going toward).
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Figure 9: Time series plot of depth-averaged current pressure as measured by the AQD in Tiputa channel. 

Figure 10: Time series plot of depth-averaged current temperature as measured by the AQD in Tiputa channel.
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Figure 11:  Time series plot of pressure, temperature and current speed and direction, as measured by the AQD on the Avatoru 
reef flat. Direction is given from true north in oceanographic convention (going toward).

Figure 12: Time series plot of pressure, temperature and current speed and direction, as measured by the AQD in Tivaru Hoa. 
Direction is given from true north in oceanographic convention (going toward). Note maximum pressure and current speed on 27 
August 2011, coinciding with the extreme southerly swell event.

3.1.2	 AQD — Avatoru reef flat

3.1.3	 AQD — Tivaru Hoa
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Figure 13:  Time series plot of pressure, temperature, and current speed and direction, as measured by the AWAC in the centre of 
the lagoon. Direction is given from true north in oceanographic convention (going toward). Note maximum pressure on 27 August 
2011, coinciding with the extreme southerly swell event.

Figure 14: Time series plot of pressure, temperature, and current speed and direction, as measured by the AWAC on the reef 
slope of Avatoru. Direction is given from true north in oceanographic convention (going toward).

3.1.4	 AWAC — centre of the lagoon

3.1.5	 AWAC — Avatoru reef slope
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Figure 15: Time series plot of significant wave height (Hm0), peak wave period (Tp) and peak wave direction (DirTp) as measured 
by the AWAC on the reef slope of Avatoru. Direction is given from true north in meteorological convention (coming from).

Figure 16:  Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Avatoru reef flat. Direction is given from true north in oceanographic convention (going toward).

3.1.6	 TWR — Avatoru reef flat
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Figure 17: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR in Avatoru Lagoon. Direction is given from true north in oceanographic convention (going toward). Note 
the maximum water level recorded on 27 August 2011, coinciding with the extreme southerly swell event.

Figure 18: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Avatoru reef crest. Direction is given from true north in oceanographic convention (going toward).

3.1.7	 TWR — Avatoru Lagoon

3.1.8	 TWR — Avatoru reef crest
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Figure 19: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR in Tivaru Lagoon. Direction is given from true north in oceanographic convention (going toward). Note the 
maximum water level on 27 August 2011, coinciding with the extreme southerly swell event.

Figure 20:  Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Tivaru reef slope. Direction is given from true north in oceanographic convention (going toward).

3.1.9	 TWR — Tivaru Lagoon

3.1.10	 TWR — Tivaru reef slope
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Figure 21: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR in Otupipi Lagoon. Direction is given from true north in oceanographic convention (going toward). Note 
the maximum water level on 27 August 2011, coinciding with the extreme southerly swell event.

Figure 22:  Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR in Utoto Lagoon. Direction is given from true north in oceanographic convention (going toward).

3.1.11	 TWR — Otupipi Lagoon

3.1.12	 TWR — Utoto Lagoon



20 SPC SOPAC DATA RELEASE REPORT (PR105)

Oceanographic Assessment Rangiroa, Kauehi, Arutua, Apataki and Manihi, French Polynesia 

0

0.2

0.4

Pr
es

su
re

 (d
Ba

r)

26.8
27

27.2
27.4

Te
m

p.
 (°

C
)

0.1
0.2
0.3

Sp
ee

d 
(m

/s
)

15/11 15/11 15/11 16/11 16/11 16/11 16/11 16/11 17/11 17/11
0

100

200

300

D
ire

ct
io

n 
(d

eg
)

Date (dd/mm)

0

0.5

1

1.5
D

ep
th

 (m
)

0
0.2
0.4
0.6
0.8

H
s 

(m
)

0
200
400
600

Ts
 (s

)

05/08 25/08 14/09 04/10 24/10 13/11

25

30

35

Te
m

p.
 (°

C
)

Date (dd/mm)

Figure 23: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Utoto reef flat. Direction is given from true north in oceanographic convention (going toward). Note 
the maximum water level and significant wave height recorded on 27 August 2011, coinciding with the extreme southerly swell 
event.

Figure 24: Time series plot of pressure, temperature, current speed and direction, as measured by the AQD on the Kauehi reef 
flat. Direction is given from true north in oceanographic convention (going toward). 

3.1.13	 TWR — Utoto reef flat

3.2	 Kauehi instrument deployments
3.2.1	 AQD — Kauehi
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Figure 25: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Kauehi reef slope. Direction is given from true north in oceanographic convention (going toward).

Figure 26: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Kauehi reef crest. Direction is given from true north in oceanographic convention (going toward).

3.2.2	 TWR — Kauehi reef slope

3.2.3	 TWR — Kauehi reef crest
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Figure 27: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Kauehi shoreline. Direction is given from true north in oceanographic convention (going toward).

3.2.4	 TWR — Kauehi shoreline
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Figure 28: Time series plot of pressure, temperature, current speed and direction, as measured by the AQD on the Arutua reef 
flat. Direction is given from true north in oceanographic convention (going toward).

3.3	 Arutua instrument deployments
3.3.1	 AQD — Arutua
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Figure 29: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Arutua reef slope. Direction is given from true north in oceanographic convention (going toward).

Figure 30: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Arutua reef crest. Direction is given from true north in oceanographic convention (going toward).

3.3.2	 TWR — Arutua reef slope

3.3.3.	 TWR — Arutua reef crest



24 SPC SOPAC DATA RELEASE REPORT (PR105)

Oceanographic Assessment Rangiroa, Kauehi, Arutua, Apataki and Manihi, French Polynesia 

0

0.2

0.4

D
ep

th
 (m

)

0

0.1

0.2

H
s 

(m
)

0

100

200

Ts
 (s

)

22/11 23/11 24/11 25/11
24

26

28

30

Te
m

p.
 (°

C
)

Date (dd/mm)

Figure 31: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Arutua shoreline. Direction is given from true north in oceanographic convention (going toward).

3.3.4	 TWR — Arutua shoreline
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Figure 32: Time series plot of pressure, temperature, current speed and direction, as measured by the AQD on the Apataki reef 
flat. Direction is given from true north in oceanographic convention (going toward).

3.4	 Apataki instrument deployments
3.4.1	 AQD — Apataki
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Figure 33: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Apataki reef slope. Direction is given from true north in oceanographic convention (going toward). 
Note the peaks in the plots on 1 December 2011 resulting from villagers moving the instrument. (It was moved from a depth of  
7 m to a depth of 9 m, then to 14 m, and finally left at a depth of 12 m.)

Figure 34: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Apataki reef crest. Direction is given from true north in oceanographic convention (going toward).

3.4.2	 TWR — Apataki reef slope

3.4.3	 TWR — Apataki reef crest
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Figure 35: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Apataki shoreline. Direction is given from true north in oceanographic convention (going toward).

3.4.4	 TWR — Apataki shoreline
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Figure 36: Time series plot of current speed and direction, temperature and pressure as measured by the AQD on the Manihi reef 
flat. Direction is given from true north in oceanographic convention (going toward).

3.5	 Manihi instrument deployments
3.5.1	 AQD — Manihi
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Figure 37: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Manihi reef slope. Direction is given from true north in oceanographic convention (going toward).

Figure 38: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Manihi reef crest. Direction is given from true north in oceanographic convention (going toward).

3.5.2	 TWR — Manihi reef slope

3.5.3	 TWR — Manihi reef crest
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3.5.4	 TWR — Manihi shoreline

Figure 39: Time series plot of depth (m), significant wave height (Hs), significant wave period (Ts) and temperature (°C) as 
measured by the TWR on the Manihi shoreline. Direction is given from true north in oceanographic convention (going toward).
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5	 APPENDICES
Appendix A	 Instrument deployments
Rangiroa deployment photos

AQD in Tiputa channel.

AQD on Tivaru Hoa.

 AQD in Avatoru channel.

 AQD on Avatoru village reef flat.
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AWAC north of Avatoru reef slope.

TWR on Utoto reef flat.

AWAC in mid-lagoon.

TWR in Utoto Lagoon.
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TWR on Avatoru shoreline.

TWR in Otupipi Lagoon.

TWR on Avatoru reef crest.

TWR in Tivaru Lagoon.
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TWR on Tivaru reef slope.

AQD on Apataki village reef flat.

TWR in Avatoru Lagoon.

TWR on Apataki shoreline (reef flat).

Apataki instrument deployment photos
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TWR on Apataki reef crest.

AQD on Arutua village reef flat.

TWR on Apataki reef slope.

TWR on Arutua shoreline (reef flat).

Arutua instrument deployment photos
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TWR on Arutua reef crest.

AQD on Kauehi village reef flat.

TWR on Arutua reef slope.

TWR on Kauehi shoreline (reef flat).

Kauehi instrument deployment photos
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TWR on Kauehi reef crest.

AQD on Manihi village reef flat.

TWR on Kauehi reef slope.

TWR on Manihi shoreline (reef flat).

Manihi instrument deployment photos
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TWR on Manihi reef crest. TWR on Manihi reef slope.
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Ocean properties 

Pressure (dbar) Force per unit area exerted by water on either side of the unit area. Oceanographic pressure is 
reported in decibars (dbar). Pressure in decibars is almost equal to the depth in meters; 1,000 dbar 
is the pressure at a depth of about 1,000m. Nortek instruments were set to read zero pressure 
at sea level in the ambient air pressure prior to deployment. The RBR TWR instruments recorded 
absolute pressure, which is the gauge pressure due to the depth of water plus the atmospheric 
pressure. 

Temperature (°C) A thermodynamic property of a fluid and is due to the activity of molecules and atoms in the fluid. 
The more the activity (energy), the higher the temperature.

Speed (m/s) Measured by the distance the wave travels in a certain amount of time (meters per second). It 
is found by multiplying the wavelength (horizontal distance between cycles) and the frequency 
(number of wave cycles that are completed in one second).

Direction (deg) The direction in which a wave travels. Wave directions are defined in degrees clockwise from north 
to the direction the waves are coming from. Current direction is defined as the direction the water is 
flowing toward (oceanographic convention). The direction of a current flowing from east to west will 
be described simply as west. Wave direction (e.g. as measured by the Nortek AWAC instrument), 
however is given in meteorological convention (coming from).

Depth (m) The distance from the surface to the sea floor. 

Appendix B	 Glossary of terms

Wave statistics

Significant wave height 
(Hs, Hm ,0, H1/3)

Average of the highest one-third of all wave heights (measured from the trough to the crest) over a 
period of time. Significant wave height Hs can be estimated from a wave-by-wave analysis in which 
case it is denoted as H1/3, but more often is estimated from the variance of the record or the integral 
of the variance in the spectrum, in which case it is denoted as Hm0.

While H1/3 is a direct measure of Hs, Hm0 is only an estimate of the significant wave height that under 
many circumstances is accurate. 

In general, in deep water, H1/3 and Hm0 are very close in value and are both considered good 
estimates of Hs. All modern wave forecast models predict Hm0 and the standard output of most 
wave gauge records is Hm0.

Peak wave period (Tp) The peak wave period (in seconds) associated with the largest wave energy in the total wave 
spectrum at a specific point.

Peak wave direction (DirTp) The wave direction at the frequency at which a wave energy spectrum reaches its maximum.

Significant wave period (Ts) Average period of the one-third highest waves in a wave record.
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Appendix C	 Instrument brochures

Nortek acoustic wave and current profiler (AWAC)

http://www.nortek-as.com/en/products/wave-systems/awac
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5.3	 Instrument brochures

Nortek acoustic wave and current profiler (AWAC)

http://www.nortek-as.com/en/products/wave-systems/awac
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Nortek aquadopp profiler (AQD)

http://www.nortek-as.com/en/products/current-profilers/aquadopp-profiler
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RBR Windows Software is designed to give an indication of:
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