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Marine Sensors –  
What are they? 
Marine sensors, or water quality sensors, are devices used in oceanography and environmental 
monitoring to measure the properties of seawater and freshwater. There are many different types 
of marine sensors, with various applications. Most commonly they measure things such as sound 
velocity, conductivity, temperature, turbidity (clarity of water), dissolved oxygen, pH, hydroacoustic 
currents and soundwaves. 

These devices are used for a growing number of practical applications such as: mapping the 
ocean floor and waterways; aquaculture; subsea construction; and understanding the effects  
of climate change on the world’s oceans, lakes and rivers. 

Why is the performance of marine  
sensors important? 
We are using our oceans more and more and in new and innovative ways—from oil and gas 
exploration to aquaculture to marine parks. This makes it all the more important that marine 
sensors provide accurate, reliable and consistent data. 

Marine sensors are an essential tool to provide a picture of what is happening below the ocean’s 
surface—and a window into the overall health of the Earth. Since close to 90 per cent of the 
energy trapped by greenhouse gases is absorbed by our oceans, these sensors allow climate 
change scientists to monitor the progression of the oceanic warming effect. Even the slightest 
inaccuracy when measuring the temperature of huge volumes of water could make a significant 
difference in our understanding of the influence of ocean conditions on the Earth’s climate and  
our ability to predict future environmental changes.

In fact, the information collected by marine sensors can inform a whole range of environmental 
decisions. For example, models of sea surface temperature can help refine forecasting for tropical 
cyclones. And trends in coastal sea level change can help identify countries that need urgent 
coastal adaptation strategies. Inaccurate information can lead to poor decisions, limiting our 
capacity to protect our environment.

Marine industries around the world also rely on these sensors as an essential data collection and 
measurement tool for subsea construction, tailings ponds, dredging, and coastline construction. 
These operations can all have negative environmental effects. But marine sensors are able 
to measure all the ingredients for aquatic life—such as dissolved oxygen, turbidity, or pH—to 
mitigate any negative effects these operations have on the marine environment.
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Why do we need a performance standard  
for marine sensors? 
Marine sensors are used by a wide range of users, including:

• Scientists and academics 

• Governments of all levels 

• Navies

• Oil and gas companies

• Dredgers

• Other areas of industry, including aquaculture, subsea construction, etc.

These users often depend on the data collected by sensors to make critical decisions—decisions 
that can have a profound environmental impact on our oceans, lakes and rivers. But the 
performance and accuracy of marine sensors can vary considerably between devices. 

Though every manufacturer lists their device’s accuracy and range, these specifications are often 
vague and inconsistent. For example, some manufacturers list accuracy over a wide temperature 
range (i.e., 30 degrees), while others list accuracy based on a device’s performance at one specific 
temperature. Devices also go through varying levels of testing. Ensuring marine sensors meet a 
certain performance standard would benefit developers and manufacturers by providing clear 
requirements and testing regimes when bringing their product to markets around the world. In 
particular, this standard would allow small and medium-sized enterprises (SMEs) to compete 
and ensure their products are more broadly accepted.

The current lack of consistency and 
transparency with regards to marine 
sensor performance also causes 
confusion in the marketplace. It can 
lead to measurement inaccuracies that 
result in a range of issues for users. 
For instance, if sensors do not provide 
consistent and precise readings, 
hydrographic maps are inaccurate. Or 
if a sensor does not function reliably 
in colder temperatures or at greater 
depths, a developer dredging a harbour 
could unknowingly cause irreparable 
harm to aquatic life in that area. 



STANDARDS COUNCIL OF CANADA 3

Who would benefit from a marine sensor standard?
This performance standard would benefit users around the world who depend on marine sensors 
to collect accurate data about ocean and freshwater environments. It would help them make 
better purchasing decisions by allowing them to determine what they need in a marine sensor 
and to know exactly what they are getting when buying one. It would also give them greater 
confidence in the accuracy of their measurements as all sensors would go through the same  
level of performance testing.  

In particular, this standard would help scientists and governments as they increasingly focus their 
attention and resources on addressing the impacts of climate change. Warmer temperatures 
are already causing sea level rise and creating greater risk of coastal flooding, which negatively 
impacts shorelines, infrastructure and coastal communities around the world. In addition, carbon 
dioxide is dissolving in the ocean, making it more acidic. More acidic ocean water impacts a 
wide variety of aquatic species. In fact, we have already lost 90 percent of large fish and at least 
10 percent of the world’s coral reefs have been degraded beyond recovery.1 The challenge now 
is to find global solutions that balance innovation and development while still protecting marine 
environments and addressing the impacts of climate change. To come up with these solutions, 
we need accurate data to ensure that appropriate action is taken. A standard for marine sensors 
would help provide scientists and governments with this crucial data. 

How would a performance standard for marine  
sensors fill current gaps?
There is currently no standard covering performance requirements for marine sensors. 
This proposed international standard would set out universal device specifications. These 
specifications would ensure consistent results and a standardized approach for performance  
tests of these devices, as well as determine a consistent method to report on those tests. 

The standard would not be limited to any particular sensor type, as new sensors are being 
developed all the time, but it would set out critical performance specifications such as accuracy, 
precision, time response and drift. It would also address sensor sensitivity to environmental factors 
such as temperature, pressure (depth), turbidity (clarity of the water), dissolved oxygen, pH and 
biofouling (accumulation of microorganisms, plants, algae, or animals on underwater surfaces). 

By defining clear specifications and testing methodologies, this standard would also ensure 
marine sensors better meet market expectations. For instance, to comply with the standard every 
device would need to be able to meet a specific oceanographic temperature range and depth 
rating. In the case of sensor drift—which determines the interval between device calibration—the 
standard would also aim to define the units and a testing methodology.

1 Grimes, Sarah, Ocean Science for Sustainable Environment: Facts & Figures, http://www.scidev.net

http://www.scidev.net
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The path forward – What are the next steps?
By supporting this standard, ISO has the opportunity to fill a critical gap in the performance 
of marine sensors. The participation of ISO members and industry experts in developing a 
performance standard for marine sensors will help create a level playing field for manufacturers of 
all sizes and better meet market expectations. More importantly, it will ensure that these devices 
produce accurate, reliable and consistent data about our oceans, lakes and rivers—information 
that users can have confidence in and will enable us to better protect our marine environments in 
the years to come. 

This proposal will require the support and participation of ISO subject matter experts from a 
range of disciplines and industries. Its success will depend on their valuable knowledge and 
expertise to help define the specifications and testing methodologies needed to ensure consistent 
performance of marine sensors. The Standards Council of Canada (SCC) invites all ISO national 
standards bodies to actively consult with a range of stakeholders within their countries to support 
and participate in the development of this standard. SCC looks forward to working with you to 
advance this standard—a standard that will help support the critical environmental decisions that 
face us in the years ahead.  
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