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Presentation Notes
The vehicles themselves are not for sale. Instead, Saildrone offers mission data delivery through a mission-as-a-service model for a fixed daily rate without burdening the user with the cost of vehicle manufacturing—users stay focused on scientific data processing while remaining in control of their mission.

Let’s pause here for a second and discuss the WHY we are measuring all these variables.

70% of our planet is covered by oceans, which are critically under-sampled. This is in part due to the continued reliance on ships and buoys, making in-situ data collection scarce and expensive.
For example, weather forecasts rely on global observations, which the WMO sources from over 15 satellites, 3,000 aircraft, some 10,000 land-based observation stations, but only 100 moored ocean buoys.�In the US, NOAA only has 16 research vessels, half of which are due to retire in the next 10 years. 

NEW STRESSES ON DEEP ocean regions REQUIRE new SOLUTIONS to AUGMENT Intelligence, Surveillance, and Reconnaissance

Global weather, land usage, food supply, energy sources, and the global supply chain are all  examples of planetary systems driven by our oceans. 
And yet they remain largely unexplored and under sampled.

Yet forecasters lack better in-situ observation as inputs necessary to improve their models. 
Considering that the ocean has been responsible for more than 90% of the additional heat storage in the climate system and the crucial role it plays in the global water cycle, it is fundamental that we augment our current ocean observing capacity now and into the distant future.

Fisheries remain an important source of food, nutrition, income and livelihoods for hundreds of millions of people around the world. 
Assessments of fish stocks are vital to understanding the overall status of fishery resources. 
However, lack of abundance data and quality issues often constrain the assessment results, preventing sustainable management of key fish stocks.

Scientists have spent considerable time calculating the amount of carbon dioxide the world can emit while limiting warming to internationally agreed upon temperature goals – well below 2°C (3.6°F), with efforts to limit warming further to 1.5°C (2.7°F). This amount is our “carbon budget.” 
There are however many uncertainties regarding the calculation of the remaining carbon budget, a key one being the variable contribution of the ocean sink.




USING LONG ENDURANCE AUTONOMOUS VEHICLES AS A KEY ENABLER
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We design, manufacture, and operate a global fleet of wind and solar-powered ocean drones monitoring the state of the planet in real time.  
We believe that better inputs in planetary models will yield better outputs and that new insights gained in weather forecasting, carbon cycling, global fishing, and climate change will have a tremendous impact on humanity. 

NO CREW, NO FUEL, NO MAINTENANCE, NO EMISSIONS, NO NOISE

A Saildrone USV is significantly larger than it appears, yet fits in a standard shipping container. Each vehicle consists of a narrow seven-meter-long hull, a five-meter-tall wing, and a keel with a 2.5-meter draft. Saildrone USVs weigh approximately 750 kilograms and can be launched and recovered from any dock.

A saildrone is an unmanned surface vehicle (USV) that combines wind-powered propulsion technology and solar-powered meteorological and oceanographic sensors to perform autonomous long-range data collection missions in the harshest ocean environments.

Each drone’s wind-based propulsion system consists of a tall, hard wing, a longitudinal spar, and a vertical tail. A trim-tab on the tail adjusts the wing angle to the wind, similar to the way an elevator trim tab controls the pitch of an aircraft. The whole system only consumes 3 watts of power, harvested by solar panels, and yet is capable of propelling the vehicle across oceans.

Saildrone USVs travel at an average speed of two to three knots and can reach top speeds above eight knots (nine miles per hour). Sailing 100 kilometers per day on average, these USVs can reach most ocean locations within 30 days from the closest shore and cover large survey areas.

The Saildrone wing technology enables a mission duration of up to 12 months.
Mission duration is only limited by bio-fouling (marine growth on the hull) in the tropics and mid-latitudes or the availability of light and icy conditions in high latitudes. 
An annual maintenance guarantees optimal data quality.

We operate in the most extreme conditions, such as the Southern Ocean where manned operations are prohibitively expensive and put human lives at risk.
In extreme sea states, our USVs are designed to be rolled by breaking waves. They come back upright thanks to their weighted keel, ready to continue their mission.






DEMONSTRATED MISSIONS DURATION OF UP TO 12 MONTHS
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All Saildrone USVs are  under the constant supervision of our Mission Control center via satellite. Each vehicle navigates autonomously from prescribed waypoint to waypoint, accounting for wind and currents, while staying within a user-defined safety corridor.
Saildrones can also keep station or dynamically follow specific features.

To ensure safe operation, each USV is equipped with an automatic identification system (AIS) transceiver, navigation lights, radar reflector, high visibility wing colors, and four onboard cameras. Safety is a top priority, and Saildrone is proud of its strong track record of safe operations.

Each USV carries a comprehensive sensor package measuring key atmospheric and oceanographic environmental variables in real time. ��Depending on their missions, the USVs can also be equipped with acoustic Doppler current profilers (ADCP), scientific echo-sounders for biomass assessment and bathymetry surveys, and passive acoustic recorders for marine mammal studies.




Atmospheric Measurements

Radiation

Wind Speed

Meteorological Probe @ +2.2 m
Rotronic HC2 - S3 with rad shield

Digital Barometer @ +0.2 m
Vaisala BAROCAP PTB210

Pyranometer @ +2.2 m
Eppley PSP & PIR

Anemometer @ +5 m
Gill Windmaster 3D ultrasonic 20Hz1

Sunshine Pyranometer @ +2.2 m
Delta-T Devices SPN1

Wind Direction

Air Temperature

Relative Humidity

Pressure
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Dual GPS aided IMU8
Magnetometer @ 0 m
Barrington MAG 648

Wave Height & Period

Magnetic Field 9

Physical Measurements

SB: Teledyne Echotrac E20
MB: Norbit iWBMsBathymetry 18

Photosynthetically active
radiation (PAR) @ +2.2 m
Li-Cor LI-192SA 

2

Atmospheric pCO2 @ +0.2m
PMEL MAPCO2 

pCO2 7

SST IR Pyrometer @ +2.2 m
Heitronics CT15.2 10

Ocean Measurements

ADCP @ -0.2 m 
Teledyne RDI Workhorse 300 kHz

Oxygen Optode @ -0.5 m
Aanderaa 4831 or RBR DO

11

Thermosalinograph @ -0.5 m
RBR CTD  or
Teledyne RDI Citadel TS-NH
or Sea-Bird Scientific CTD

Fluorometer @ -0.2 m
RBR Chl-a Fluorometer or 
Seabird Scientific WET labs 
Eco Triplet

Ocean Currents

Chl - a

CDOM Concentration

Red Backscatter

Dissolved Oxygen

pCO2

Water Temperature

Salinity
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Dissolved pCO2 @ -0.5 m
PMEL MAPCO2 

Passive Acoustic Recorder
AcousondeMarine Mammal Acoustics 17
SIMRAD Echo Sounder @ -2.5 m 
SIMRAD EK80 (WBT Mini)

Fish Biomass 18

Skin Temperature

pH Sensor @ -0.5m
Honeywell Durafet12pH
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Class B AIS TransceiverAIS 19
Saildrone M/L Camera Array
with onboard GPU processing

Camera Array 20
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These sensors measure atmospheric and oceanographic variables with incredible precision.
Parameters like wind strength and direction, air temperature, pressure and humidity, solar radiation
and also water temperature and salinity, dissolved oxygen , atmostpheric and dissolved CO2, underwater sounds and
currents profiles down to 100m, biomass and bathymetry down to 1000m. This is a nuclear powerhouse of data collection.

Mission-as-a-Service provides users with a dedicated fleet of USVs to cost-effectively collect scientifically validated oceanic and atmospheric observations over extensive areas and extended periods of time. 
A single mission can cover tens of thousands of miles and last anywhere from 3 to 12 months. Each vehicle follows a user-defined mission plan, navigating autonomously from waypoint to waypoint without requiring any ship time. 




SAILDRONE IS FULFILLING A WIDE RANGE OF MISSION OBJECTIVES

EMERGENCY RESPONSE

Detect and track oil 
seeps and spills

core sensors
+
oil detector
echo-sounder

METOCEAN

improve forecasting
or satellite cal/val

core sensors
+
ADCP
radiometers

FISH BIOMASS

Manage sustainable 
fisheries

core sensors
+
echo-sounder

SURFACE FLUXES

Heat and Carbon  
fluxes (air-sea 
interaction)

core sensors
+
pCO2
pH

ANIMAL TRACKING

Track tagged fish and 
mammals

core sensors
+
acoustic tag receiver
hydrophone

DATA RELAY

Harvest data from 
seabed sensors

core sensors
+
acoustic modems
long range radio

MARITIME DOMAIN 
AWARENESS

Monitor illegal traffic 
in any area

core sensors
+
AIS
Smart cameras

BATHYMETRY

Accurate charting
for safe surface and 
sub-surface navigation

core sensors
+
multi-beam echo 
sounders
sound velocity profile
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The Saildrone core sensor suite can be enhanced with optional specialized sensors to address a wide variety of mission objectives.



RIGOROUSLY TESTED DATA QUALITY BY EXTERNAL COLLABORATORS

“Comparisons with shipboard 
measurements showed good 

agreement, inspiring 
confidence in these new 
instrument platforms.”

THE USE OF SAILDRONES TO EXAMINE SPRING CONDITIONS 
IN THE BERING SEA: INSTRUMENT COMPARISONS, SEA ICE 

MELTWATER AND YUKON RIVER PLUME STUDIES.

“The Saildrones performed 
well in the harsh conditions 

of the Bering Sea and 
demonstrated the potential 
of this innovative platform 

to advance ecosystem 
research.”

ADVANCES IN ECOSYSTEM RESEARCH: SAILDRONE SURVEYS 
OF OCEANOGRAPHY, FISH, AND MARINE MAMMALS IN THE 

BERING SEA  OCEANOGRAPHY 30(2):113 115

“A platform that is ready for 
ocean research missions 
from the tropics to the 

Arctic.”

"THE USE OF SAILDRONES TO EXAMINE SPRING 
CONDITIONS IN THE BERING SEA: VEHICLE SPECIFICATION 
AND MISSION PERFORMANCE," OCEANS 2015 - MTS/IEEE 

WASHINGTON, WASHINGTON, DC, 2015, PP. 1-6.
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By working in close partnership with the science community, Saildrone ensures each sensor and essential variable is properly understood, and calibration and validation are tracked during hardware and software design cycles.
Critically, the overall development of the Saildrone sensor suite included not only rigorous laboratory testing but also multiple years of at-sea comparisons correlating Saildrone data with the established standards of ships and buoys.



Private Sector Interests and Opportunities to Support Observations

Stephanie Madsen,  Executive Director 
Juneau, Alaska
September 18, 2020 www.atsea.org



Aleutian Spray Fisheries
American Seafoods Company
Arctic Storm, Inc.
C/P Northern Hawk
Glacier Fish Company
Trident Seafoods Corporation



Why we care about ocean observations……..



Distributional Shifts- Fishery 
moving too? 2019 (WARM YEAR) 
B-season CP fishery—Fishery 
primarily along the shelf break



Summary Thoughts:

 Need for regional level 
projects

 Clear alignment of goals

 Demonstrated value to 
private sector partners

 Careful that funding does 
not replace Federal 
obligations.



Amazon Sustainability Data Initiative
promoting innovation and problem solving

Ana Pinheiro Privette, PhD
Amazon Sustainability Data Initiative, Lead
apprivet@amazon.com



data
democratize access to 

analytics
promote 

knowledge exchange
enable access to 

Amazon Sustainability Data Initiative



Promoting innovation by removing barriers to experimentation

Leveraging the cloud for rapid 
climate risk assessments

Solcast: Solar irradiance forecasting 
for the solar powered future

Geo-Diverse Open Training Data as a 
Global Public Good

Using the AWS Cloud to restore 
ecosystems around the world

Digital Earth Africa: Enabling 
insights for better decision-making

Amazon Sustainability Data Initiative

Maritime Operations – Automating 
Operational Quality Assurance with 

AWS and Open Data

https://aws.amazon.com/blogs/publicsector/leveraging-the-cloud-for-rapid-climate-risk-assessments/
https://aws.amazon.com/blogs/publicsector/solcast-solar-irradiance-forecasting-for-the-solar-powered-future/
https://aws.amazon.com/blogs/publicsector/geo-diverse-open-training-data-as-a-global-public-good/
https://aws.amazon.com/blogs/publicsector/using-aws-cloud-restore-ecosystems-around-world/
https://aws.amazon.com/blogs/publicsector/digital-earth-africa-enabling-insights-for-better-decision-making/
https://aws.amazon.com/blogs/publicsector/maritime-operations-automating-operational-quality-assurance-with-aws-and-open-data/


The Amazon Sustainability Data Initiative (ASDI) significantly reduces the cost, time, and technical barriers 
associated with analyzing large datasets to generate sustainability insights. Specifically,

• Provides access, at no cost, to foundational datasets through the ASDI Data Catalog 
Visit the ASDI Data Catalog: https://registry.opendata.aws/collab/asdi/

• Covers the storage and egress costs for datasets accepted into the Open Data Sponsorship Program
Visit: https://aws.amazon.com/opendata/open-data-sponsorship-program/

• Offsets the cost of cloud-based experimentation by providing access to cloud credit
Apply for cloud credit here: https://aws.amazon.com/earth/research-credits/

• Encourages costumers to share their knowledge and code wit others
See customer use cases here: https://aws.amazon.com/blogs/publicsector/tag/asdi/

• For more information about the Amazon Sustainability Data Initiative (ASDI)
Contact: Ana Pinheiro Privette | ASDI Program Lead |apprivet@amazon.com

Summary: 

http://www.amazonsdi.com/
https://registry.opendata.aws/collab/asdi/
https://aws.amazon.com/opendata/open-data-sponsorship-program/
https://aws.amazon.com/earth/research-credits/
https://aws.amazon.com/blogs/publicsector/tag/asdi/


Ocean Exploration and Innovation
July 16, 2020



OceanX is on a mission to explore the ocean and bring 

it back to the world to drive deeper understanding, 

excitement, and protection through cutting-edge 

science and captivating media.



What We Do

THE SHIP STORYTELLING SCIENCE IMPACT

Equipped with next-gen 
science, including 

submersibles, labs, and ROVs, 
OceanXplorer is a state-of-the-
art research and media vessel

Through social media, exhibits, 
and featured discoveries on 
documentary series like Blue 
Planet 2, we educate, inspire, 
and drive positive change for 

the oceans

Using technologies like ROVs, 
AUVs, submersibles, and 

state-of-the-art laboratory and 
imaging facilities, we empower 

scientists to increase 
knowledge and understanding 

of the oceans

With partnerships and 
collaboration, we’ve discovered 

83 species, amassed over 
1.25m followers, and continue 

to make scientific 
breakthroughs



For more, follow us on social media and explore 
OceanX 2019 Annual Report

http://www.oceanx.org/annual-report/
https://www.facebook.com/OceanXOrg/
https://www.instagram.com/oceanx/
https://twitter.com/oceanx
https://www.youtube.com/oceanx
https://www.youtube.com/oceanx
http://www.oceanx.org/
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