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Good Afternoon.

Let me begin by thanking you for inviting me to come and talk with you today. 
And thank you for choosing such a beautiful location – it is a real pleasure to be here.

I have been asked to share some of my knowledge and experience with you on how we might look to 
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Improve weather and wind forecasts in ports

And of course the context of these two days is those

[CLICK]

BIG container vessels.
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Back in 2010 the eruption of the volcano Ay-ya-fiat-la-yo-gurt-le 
in Iceland.

Created an ash cloud, shown here in black, which covered most of Europe, the North Atlantic and east across Russia.
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Most hard hit was of course air traffic. 

For 8 days almost half of total air traffic was grounded. 

10 million passengers were delayed.  A cost to air industry alone of 1.3 Billion Euros.
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In response to this natural occurrence affecting our transportation - the European Commission began its MOVE-IT project.

A study about the Management of Weather Events in the Transport System.

Vaisala was asked to support the project – as experts in the measurement of the weather, in particular in extreme environments. 

My focus at Vaisala was Maritime weather events, in both the open sea and in Ports.  

On this slide you can see a link at which the conclusions are available for download free-of-charge from the EC websites.

In addition – there is a webinar available on the Vaisala.com website, link is shown here
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It lasts 25 minutes… presented by me!

By-the-way today’s presentation, and the links it contains, should be available to you also.
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Now for Maritime our objectives were.

To reduce weather related accidents in the open sea.

And Reduce weather related accidents in ports

By identifying existing practices and then developing methodologies.
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With weather related accidents being a point of focus I went to talk to Lloyds Register who have detailed accident records going back 25 years. They show accident frequency increasing.

With some 20,000 merchant ships, in the greater than 100 tonnes category, sailing our seas their data shows that there are multiple heavy weather accidents every week.  
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In the open sea, heavy weather provided the final straw that broke this ships back.  
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And in port, I met with Bruno Freitas, Procurment Manager for UTC Engenharia in Brazil, who showed me this video of his two - brand new drilling ships, they had just completed building, crashing into each other before they left port. Extreme winds caused mooring cables to break. This cost millions of dollars in damage.

The YouTube link is provided - you can watch this one yourselves.
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OK – On to weather and wind forecasting.

As experienced Harbour Masters, many of whom were also ships captains before becoming Harbour Masters. You will all be very familiar with weather forecasts. 

Good ones and bad ones…

Your knowledge and experience is key to the safe running of port operations. 

You and your associated teams are the most important people in port.

There is huge responsibility placed on your shoulders.

And today, many of you are not only dealing with ships and the weather, but the daily discussions with the many commercial organisations that operate in your ports. 

I remember listening to Ben from Port of Rotterdam, actually it was at the International Harbour Masters Association meeting in Cork, telling us he is constantly on the telephone to the 120 organisations operating around his port. 

He was pointing out that the role of the Harbour Master is constantly changing and evolving and the job today is very different to what it was 20 years ago.

This is all part of why standardisation of port information is so important.

[bookmark: _GoBack]And today you have a new challenge to concern you – BIG container ships
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While we are acknowledging that Harbour Masters in general are under increasing pressures, let’s focus more on Europe and see just how heavy that pressure is in terms of global shipping routes and the weight that comes our way. 

90-95% of the world’s commerce moves through ports. 

That’s a staggering fact…
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The WMO – World Meteorological Organisation, is the recognised authority when it comes to the weather.

As you all know – the world is divided into 21 maritime forecast regions. And the local national government is responsible for navigation and weather warnings.

All ports therefore have access to maritime specific forecasting. However, these are rather general by nature.

Consequently, many larger ports invest in additional weather forecasts from national or private weather forecast organisations, to provide them a more detailed and more applicable outlook.


The good news is that day-to-day port weather is quite straight forward and is expertly handled by the Harbour Masters and Pilots I talk to. 

Even when the weather is bad, good practice, due care and local business process is there to mitigate weather effects.  

Major Ports very rarely have to close because of bad weather. 

The challenge is those 10% of occasions when you are making a decision and you are damned if you do and damned if you don’t.
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Infact, in almost every discussion I have had there has always been ‘something’!
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The devil is in the detail.

This is the Port of Limassol in Cyprus. There I met the Harbour Master and Chief Pilot.
 
80% of the time the wind is coming from the east or the west, it is not a problem.

But when it comes from the north or south, then there is danger entering the port.

Then, the pilot radios the harbour Master and asks him to confirm wind speeds and direction.

Then the Harbour master is saying, the sensors are reading this, but…
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The but, as we can see from the pictures, is the position of their only sensor site, is compromised by tall buildings. The wind data they are looking at is not representative of the wind at the entrance to the port.
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A better, or preferred additional sensor, should be placed out at the entrance to the port, in clear, open terrain.

The point here is that Harbour Masters, Pilots and therefore Ship’s Masters operating on your advice are very often working with compromised information. 

This is a compromise evident at many ports. 
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Ideally we would install sensors in open locations and avoid the internal boundary layer.

Above local obstacles.

But in practice this may be a challenge. And WMO guidelines would require sensors be installed on a pole 1.5 times higher than the height of the structure they are installed upon, for example on top of the Harbour Master’s office. 

We can, however, overcome that requirement somewhat by using ultrasonic wind sensors rather than traditional mechanical types.

Apart from the advantages of having no mechanical parts (bearings) to wear out and compromise data, they are much more forgiving in how they measure the wind and how they are affected by wind vortex, etc.
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By tilting ultrasonic and mechanical wind sensors in a wind tunnel, we can compare how their measurement accuracy is affected when they are no longer measuring simply horizontal wind.

The fluid dynamics of wind that has to flow around obstacles is such that not all of the wind hitting the sensor is the true horizontal wind. 

The design of mechanical wind sensors with their wind cups will actually see them over-rotate.  

You can see on the right hand graph how quickly and how much error is observed with mechanical sensors, compared to the ultrasonic graph on the left. Ultrasonics are still providing accurate horizontal wind speed.
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Please also consider that any error here, has to be multiplied up when that wind force is acting on a vessel. 

The magnitude of that force depends in the size or area of the vessel.

Area is expressed in square metres. Therefore any error in wind measurement is squared.
 
Further, when we are considering a sustained wind blowing. We are talking about a volume of wind, and sustained energy acting on a vessel.

Volume is cubic, and therefore those measurement errors are cubed.

If a typical mechanical sensor is accurate to 3% at 30 knots as a linear measurement, then when we consider the force (proportional to the area) acting that 3% error is proportionately squared to 9%, the amount of energy required to act against the sustained wind (volume) is effectively cubed to 27% error.
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Let’s assume we have an accurate ultrasonic wind sensor installed in a good open location.

How representative of the port is that point wind speed?

We can understand this with wind maps.

And the direction a wind is blowing from can have a very different effect across the geographical area of the port.
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With wind mapping we can understand those variations visually.
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In this port we have three weather stations located. One in the open at the entrance to the port and two supporting sensors at significant locations within the port.

SLIDE 24

To understand the relationship of wind speed between those point measurements we look at the fluid dynamics of the wind flowing through the port.

We do this from 16 compass directions, and for 13 wind speed increments, from 5 to 50 knots.

Now we can plot a measured wind speed, blowing from a given direction, on a graph.
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If we now colour this graph, in a traffic light system, perhaps using the Beaufort Scale, we can visualise how we can apply this across our port.

This port has an area of special interest where 15 knots is a significant threshold.
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We are using the sensor at the port entrance for reference.

When that sensor reads 14 knots and wind is coming from the SW, the distribution of wind is such that all areas are under the threshold and green. 

But, 
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when the same wind swings around to the SE, you see the sensor at the port entrance remains at 14 knots, but the local fluid dynamics acting on the wind mean in our area of special interest the wind is now above the threshold and vessels can only proceed on authorisation.
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In the context of BIG container vessels, the UK port handling most BIG vessels every week is Harwich. Ahead of this seminar I went to visit them to learn of their challenges.
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Harwich, also operates with three wind sensor sites. It relies on the main sensor at the port entrance. The red circle is where the BIG ships must manoeuvre to.
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If we zoom in. Inside the port to the west red circle shows the Harwich ferry terminal. The east red circle where the BIG containers berth in Felixstow.

The wind data coming from the northern most sensor is critical for the ferries making their turning manoeuvres, because the wind forces there are different to those at the port entrance.
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Now that Harwich is taking BIG vessels, there is a challenge with them turning into the port.

The only way they can make the turn is with tugs pulling the stern of the ships around the bend.

At the moment the port believes that even when using all its four tugs, if wind speeds are over 30 knots they may not be able to assist these turns. Currently there is a 30 knot restriction. 

Harwich needs to know it is operating safely and also wants to operate efficiently – no one likes unnecessary delays. 

We are helping Harwich consider upgrading its wind sensors to ultrasonics and to re-enforce its existing knowledge and understanding with wind maps.
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To finish off. Improving Forecasts.

My question to all decision makers that use weather forecasts is ‘How accurate are the forecasts you use to assist decision making?’

The answer is that forecasters are usually not forecasting for a specific point. Therefore, the decision maker does not know the relationship between his forecast and his observed sensor data.

Forecasting tells us about the future. But if the historic forecast of what is happening now is wrong, why would I believe the future forecast will be correct?

If we forecast for a specific point. A point where we have good quality, reliable data. We can then compare forecast data directly with observed data. Then the forecast model can be adjusted to become point or site-specific. It then becomes significantly more accurate.

Accurate forecasting provides more confident, safer, low risk, better logistical decision and information sharing processes.

This is what we concentrate on at Vaisala. 

A graph plotting forecast against observed data enables us to help improve forecast accuracy and close the gap between forecast and observed data. 

Helping to ensure you have the best data available for your application.

So can make the best informed decisions. Confidently.

SAFETY First, then we are improving logistics and business. 

When this model is finely tuned the port is operating both safely and efficiently across the board… 

 




These are the clear messages I get almost wherever I go and to whomever I speak.

Forecast information could be improved.

Wind sensors are poorly located and weather data compromised. 




Vilfred Pareto was an important Italian economist. Applying his Pareto Principle we can theorise that 80% of the costs caused by the weather are caused by just 20% of the weather experienced.







Paul Hutchinson, Vaisala/MOWE-IT project
Growing vessel sizes have consequences for all ports in terms of vessel operations and safety; weather and wind predictions become more important, as well as their consequences for admission policies, for the proper communication of weather predictions, and not in the least; the measurements themselves need to be ever so accurate.
Paul Hutchinson will use his knowledge from Vaisala and his experience from the MOWE-IT project to talk about;
· Does weather forecast information need to be improved and why?
· The importance of forecasting wind for the growing ship sizes
· Facts about weather and wind related accidents in ports 
· How can a Harbour Master contribute to any changes? How to define his role in weather forecasts and communications
· Does the Harbour Master who issues weather forecasts by ‘looking out of the window’ still exist?
· How to correctly measure wind, types of sensors that are currently available, the proper installation of wind sensors
· Recommendation for the use of ‘wind maps’ in ports

Vaisala is a specialist company in weather observations in maritime operations offshore, on board and onshore. The MOWE-IT project is all about best practices and developing methodologies that assist authorities and transport operators to mitigate the impact of extreme weather phenomena.


