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Introduction

• NDBC deployed and operated in real-time, a 
field test of bottom mounted and buoy mounted 
waves and currents systems.
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• NDBC Station 42007 was chosen. Systems 
were integrated, tested, deployed, and operated.

• This presentation provides a systems level 
overview of the project. 



Background

• NDBC measures directional waves and currents on 
buoys.

• NDBC desires to add waves & currents measurements 
to fixed platforms (i.e., C-MAN).
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to fixed platforms (i.e., C-MAN).

• A tower-leg-mounted AWAC was tested on an offshore 
tower. Encountered cable problems in surface area.

• A field test project was started to test bottom mounted 
systems with an acoustical data link.



Project Objectives

• Build, deploy, operate and evaluate a bottom 
mounted acoustically linked sensor package.

• Compare buoy mounted current profiler (Nortek 
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• Compare buoy mounted current profiler (Nortek 
Z-Cell ) to bottom mounted profiler (an AWAC 
and ADCP).

• Compare buoy mounted wave system (DDWM) 
to bottom mounted wave system (AWAC).



Project Area in Gulf of Mexico
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Deployment Area



42007 Test Site
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14.9 m Depth



Test Configuration

DACT - MO

• Dir. Waves (DDWM)
• Nortek Z-Cell
• Acoustic Link for AWAC

• Acoustic Deck set
• Pull data records

7

TRBM
with

AWAC

SPIDER
with

ADCP

Delayed 
mode 
data link Real time data link



Nortek’s “Z-Cell”

• Serial (ASCII) interface
• Interface much like 

Aquadopp product
• Time series data
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• Time series data
• Low power +12V 

nominal
• Real time clock
• Self controlled or 

polled



Bottom Mounts

Trawl Resistant Bottom Mount 
(TRBM)

“Spider” Bottom Mount

AWAC
Pop-up 
Float

Modem
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Modem ADCP
Retrieval 

Sling

Retrieval 
Sling



TRBM – AWAC

• AWAC – 600khz

• LinkQuest UMW1000 modem

• Modified ORE CART pop-up 

AWAC 
Battery

Modem 
Battery
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• Modified ORE CART pop-up 
acoustic release

• Two lithium battery canisters for 
AWAC

• One Alkaline battery canister for 
modem

Pop-up
Release



Spider - ADCP

• ADCP – 600Khz

• Benthos ATM-885R modem 
with AT-408 transducer

ADCP

‘ducer
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• ORE CART pop-up acoustic 
release

• ADCP & Modem internally 
powered

ModemPop-up 
Float



Pop-Up Recovery System

• Coastal Acoustic Release Transponder 
(CART) Recovery System

• PVC canister contains 50m of 3/8” 
UHMPE line (Spectra/Dynema) 4000 
lbs working load (attached to frame)
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lbs working load (attached to frame)

• Acoustic release frees a float attached 
to “retrieval” line.

• Service vessel can winch up bottom 
mount using the retrieval line.



Z-Cell Bridle Mount

Z-Cell
Sensor
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Acoustic 
Modem



Integration & Testing

• Used iterative process of test & debug to 
develop the interface design & coordinated with 
Nortek on mods.
– Interfaced sensors and modems to laptop
– Then interfaced NDBC data logger by user menus
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– Then interfaced NDBC data logger by user menus
– Then interfaced systems to NDBC data logger in real time.
– Then interfaced entire system to shoreside processing system
– Then conducted end-to-end test (i.e., buoy to shore)
– Then conducted in-water, end-to-end test at NDBC dock

• Re-used acoustic modem interface design from 
prior work.



Sensor Configuration
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Shoreside Configuration

• Issue : Data Decoding
– AWAC & DDWM share same ASCII IDs 

• Resolution : Make a virtual station
– Change AWAC header to “XWAC” in payload load (shoreside 

decoding will then skip the data)
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decoding will then skip the data)
– Onshore, copy entire 42007 message
– Then change “XWAC” header back to “AWAC”
– Then change station ID to 42AWC.
– Then re-run 42AWC though the decoding system.

• Z-Cell: ASCII Message, not decoded into NDBC 
database, but placed into a PDF file for Nortek access.



Compass Compensation

• The TRBM and Spider were spun 
to correct compass interference.

• Used plywood and piano dolly at 
NDBC compass rose facility
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NDBC compass rose facility

• Used onboard programs in the 
AWAC and ADCP.

• AWAC = 3.3°and ADCP = 0.5°.



Sensor Power Consumption

18



System Testing

• In water, end-to-end at NDBC dock
– NDBC data logger connected to Z-Cell, and Linkquest 

modem (mounted under water)
– The TRBM with AWAC was lowered in the water 
– The system operated 48 hours through to shoreside 

without problems.
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without problems.

• ADCP & acoustic modem
– Lowered Spider mount into water & discovered that 

data could not be retrieve from the ADCP. Found 
alternate method to use the modem buffer for day (30 
days max.)



Test Deployment at SSC
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Deployment Sling Hung
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Deployment Davit
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Mechanical Release
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TRBM Going Down
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Final Installation

Z-Cell
Sensor
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Acoustic 
Modem



Batteries
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Modem 
Battery

COMBO 
Battery



Re-Deployment
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Preliminary Results

• Operated from 09.01.09 till buoy was hit on 12.09.0 9.

• Data Availability:
– Z-Cell:  2351 of 2354 messages (99.87%)
– AWAC via modem: 2336 of 2354 messages (99.2%). 
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– AWAC via modem: 2336 of 2354 messages (99.2%). 
– ADCP:  Unknown. 

• Data Quality:
– Wave heights seemed to compare. Differences in directions and 

periods
– Some differences in currents near surface and bottom.
– More analysis is needed. ADCP data and time series data is 

needed. 



Wave Height

Blue – Buoy

Green - AWAC
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Average Wave Period

Blue – Buoy

Green - AWAC
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Peak Wave Direction

Blue – Buoy

Green - AWAC
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AWAC Pitch & Roll

IDA
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AWAC Heading
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Surface: AWAC vs Z-Cell
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Shift on both ???Sept 
1st

Nov 
30th



Two Day Profile
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Velocity Profile 10/10/09 1200
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Velocity profile 10/21/09 1600

East East

North North 

Surface

Oct 10, 12Z Oct 21, 16Z

35-0.5 0 0.5

6

8

10

12

14

Velocity (m/s)

W
at

er
 C

ol
um

n 
D

ep
th

 (
m

)

-0.5 0 0.5

6

8

10

12

14

Velocity (m/s)

W
at

er
 C

ol
um

n 
D

ep
th

 (
m

)

o Z-Cell   * AWAC

AWAC

Z-Cell

Bottom



Conclusions

• NDBC successfully deployed & operated a 
bottom mounted sensor system in realtime 
via an acoustic modem link.

• Nortek’s Z-cell works well based on 
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• Nortek’s Z-cell works well based on 
Nortek’s analysis. NDBC’s analysis is 
pending.

• Many lessons learned from the project.



Thanks !
& & 

Questions ?


