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DECK HEAD

Wind and waves have a major impact on a ship’s kinetics. Both crew and cargo are at stake. What does weather routing do to ensure safety and operational viability?

BODY

Your vessel is at deep sea, a tropical storm comes up… what do you do? Talking about re-active measures, you have to divert. This is a dynamic decision, usually made by the responsible person onboard. It is, perhaps not quite as dramatic as in the movies, where a serious weather condition comes up all of the sudden, yet decisions may have to made fast.

Weather forecasts for the seven seas are as (un) reliable as for any other place in the world. They tell you rain; you get tropical sun and blue sky. That’s best case scenario, but it is more likely to be the other way around.

Vessels have access to dynamic weather information nowadays, in digital format, integrated with the electronic chart display and information system (ECDIS). They get it sent straight to the screen, can even access it via the internet.

What about the pro-active use of weather data as a means to plan the safest and most economical route? Chapter 38 of the American Practical Navigator defines it: “Ship weather routing develops and optimum track for ocean voyages based on forecasts of weather, sea conditions and a ship’s individual characteristics for a particular transit.

“Within specified limits of weather and sea conditions, the term optimum is used to mean maximum safety and crew comfort, minimum fuel consumption, minimum time underway, or any desired combination of these factors.”

Especially in the areas of weather damage and fuel consumption, a lot has to be done yet. Those who may argue that the cost of a weather routing system is too high, will have to face up to the fact that saving lives and, on the long run, saving money on maintenance and bunkers may just be worth the expense.
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Who’s in charge?

Beside the debate around eventual cost savings, there is an argument going on about whether it is sensible to rely on a route suggested by a third-party agency with its offices ashore, when the captain of a vessel itself may be able to make a more accurate judgement on its situation. 

According to chapter 38 (see above), the ship routing agency is merely acting as an advisory service, which “attempts to avoid or reduce the effects of specific adverse weather and sea conditions by issuing initial route recommendations prior to sailing, recommendations for track changes while underway, and weather advisories to alert the commanding officer or master about approaching unfavourable … conditions which cannot be effectively avoided by a diversion.”

This, quite clearly, leaves the decision (as well as the responsibility) with the captain. Shipping is not yet where the automotive industry is gearing towards: autopilots are not yet to eradicate the human element onboard.

SUBHEAD

Software tools

The tools are improving. Ocean Systems, for instance, with its Vessel Optimisation and Safety System (VOSS), provides not only the wind and wave forecast displays, but knowledge on ship handling and fuel optimisation to help the shipmaster explore other alternatives outside his own experience. 

The advances in hydrodynamic theory and mathematical modelling of ship motion / sea keeping as well as speed keeping responses in recent years have resulted in useful tools for both design and operational guidance.

VOSS is based on a model of the ship’s hull, engine and propeller. It is used to predict the vessel’s performance and hull response in wind and waves.

On its website, Ocean System states, “The captain (nowadays) has the tools and knowledge as well as the incentive to do a good job. This, compared to a route analyst thousands of miles away spending a few minutes looking after your ship each day and recommending a route often without specific knowledge of the ship’s sea keeping responses due to changing loading conditions.

“The ship’s captain can download the same weather forecast and spend more time to create a better voyage plan taking into consideration the ship’s actual operating condition and trade-off between risk of damage, ETA and fuel consumption.” A clear message.

SUBHEAD

Services 

The BonVoyage system by Applied Weather (AWT), based in California, combines a ship-based software with data fed in by the shore. The real-time weather data generates colour-coded graphics on the display, which can be used as an overlay to the intended route. It also suggests a new route based on prospective weather conditions.

Weather Routing Inc (WRI), is offering a range of services to both the leisure and merchant side of the maritime industry. One of its products is Seaweather, an online, subscription-based, weather forecast for selected regions. Dolphin is WRI’s commercial fleet service, based on an interactive web-based application. It forecasts wind and sea conditions for the whole period of the voyage, and converts the information into a track, which provides the fastest, safest crossing possible. 

While underway, the vessel is under constant review, and the captain is kept up to date with all significant weather conditions (changes) which potentially affect the vessel. If a new route applies, the captain is notified.

In effect, a WRI forecast consists of a description of general weather features, a recommended route and a detailed forecast including wind direction and speed, swell direction and height.

The user can also access Fleet Position Maps, updated daily, showing current and calculated future positions of a fleet, weather maps, tropical surveillance, satellite and radar images, port weather, message traffic (a log of all communication between WRI and the fleet) and schedule information. 

The weather routing system provided by the Swedish Meteorological and Hydrological Institute (SMHI) claims to provide a particularly extensive service integrating information not only on wind and swell conditions and but on sea level, currents and ice also. Forecasts are given for a period of 7-10 ahead. The SMHI software integrates with the weather routing system of the Danish Maritime Institute. 

Other systems such as the Transas Weather Wizard and ChartCo’s MetManager and A&M’s Weather 3000 offer similar services as the above. They can be entirely web-based or comprise more complex systems, but they fulfil the same purpose: they advise the crew onboard on existing and future weather conditions, more or less taking into account the specifics of the ship and its cargo.

As chapter 38 says, “ship and cargo characteristics have a significant influence on the application of ship weather routing. Ship size, speed capability, and type of cargo are important considerations in the route selection process prior to sailing and the surveillance procedure while underway. A ship’s characteristics identify its vulnerability to adverse conditions and its ability to avoid them.”

All of the above companies aim to provide long-term as well as dynamic information, delivering data at the before and during the vessel’s voyage. Developments have been underway to integrate electronic chart information with weather data, creating overlays on ECDIS, eventually building the fully integrated “all seeing all knowing” digital system. But they need human control yet.

All of those systems rely on one important factor, the accuracy of weather data. The captain, aware of the fallibility both the human and technological element, needs to be able to rely on the source of information. Whether the routing is done from ashore or onboard, the data must be delivered from a reliable source, via a reliable satellite link in a comprehensive format.

Developments in mathematical meteorology, dynamic positioning and information systems for the shipping industry may get us there in the end.

