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Challenges of project

• Monitoring Saharan dust from source to sink

• Project will run for at least 4 years

• Water depths between 4200 m and 4600 m

• Only once a year servicing, or less

• Could be very bad weather

• Buoy can not be too heavy for ship winches/cranes

• Possibility to service buoy with different vessels

• Need to know position of the buoy (in case of drifting)

• Want to know the status of measurements



Buoy mooring design

• Dust collector
• Surface buoy
• 15 m, 32 mm chain
• Swivel
• 600 m rope
• 45 m rubber stretcher
• 900 m rope
• Subsurface buoy
• Swivels
• 3600 m rope
• Releasers
• 5 m 20 mm chain
• 30 m 32 mm chain
• 3000 kg steel weight



Top of buoy

Weather sensor

GPS / Iridium antenna

Filter carrousel

Batteries / Electronics Solar panels



Filter carrousel

• 24 filters
• 16 days / filter
• 4 h pumping / day
• 3600 liter / day
• 60,000 liter / filter

• Synchronized with 
sediment traps in 
mooring



Solar panels-batteries-weather sensor

• 4 solar panels = 180Wp (max)
• 1 day sun gives 4 days sampling

+/- 45 days of autonomy

• 4 batteries = 240Ah @ 12V
• Long battery life-time > 5 years

Weather Sensor which 
measures:

• Rain
• Wind
• Temp.
• Pressure
• RH
Conditions for sampling:
Rain    < 0.2mm/h
Wind   < 20m/s



Communication

Buoy status by e-mail (SBD file) each 12hours:

-Filter carrousel status
-GPS data
-Heading/Pitch/Roll data
-Weather data
-Errors

• Trimble GPS
• Iridium communication with satellite
• < 5mtr accurate



Buoy data



Surface buoy

Mobilis DB 8000

- Diameter 3 m
- 4 compartments
- Gross buoyancy 8000 kg
- Total weight 2327 kg including

ballast weights

Buoyancy is provided by multiple-
section rotationally mounted 
polyethylene (PE) floats



Rope 

• Nylon core
• Big elongation
• Spliced breakload 17.8 ton
• Working with max 900 m, reel 

capacity
• Use for at least 4 years



Swivels

• NIOZ design Titanium swivel
• 10 ton safe working load
• Ceramic bearings
• Light construction only 4.5 kg



Rubber stretcher

Diameter
(mm)

Hardness
(Shore A)

Max 
Elongation

(%)

Max 
Force
(Kg)

Max length
available

(m)

50 60 350 2000 15

• Natural rubber cords
• 3 cords of 15 m in series
• Rubber works as absorber for peaks
• Safety line when rubber reach max 

elongation
• Elongation of 350%
• Titanium connectors



Servicing complete mooring

What happened during almost 
a year of deployment??

- Surface buoy
- Nylon line
- Swivels
- Chain
- Rubber cord



What’s next

• Make sure safety line rubber cord 
gives zero damage

• According to results, looking for 
longer intervals servicing mooring?

• More instruments connected to 
surface buoy?
e.g., Temperature/salinity sensors

XRF in filter caroussel
Atmospheric observations
…..
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