
Understanding of Meteorology 

 

for  

 

Handling LNG at Ports 



 All environmental forces on the berth and the berthed 

ship are considered.  

 

When evaluating environmental forces, first estimates 

are obtained for the expected extreme conditions that 

may act on the site area. 

 

Environmental forces are mainly on account of 

prevailing:  

 

Wind 

 

Waves and 

 

Current  







Magnitude of force experienced by the LNG carrier 

depends on the direction and magnitude of each of the 

external forces. It also depends on the size and type of 

ship under consideration. 

 

For e.g. a crude tanker having lower free board will be 

influenced less by wind. On the contrary a car carrier or 

a LNG carrier will be significantly influenced by wind. 

 

Within  LNG carriers, a moss tanker has even higher 

freeboard than a membrane type tanker hence Moss is 

affected more by wind. 

 

A deeper draft low freeboard tanker will be affected 

more by the currents than the wind 



Crude Carrier 



Membrane type LNG Tanker 



Moss type LNG Tanker 



            Wind 
 

The mean wind forces are classified in accordance with the 

Beaufort wind scale. 

 

The mean wind velocity and direction as per the BF scale is 

recorded 10 m above sea level and based upon 10 min 

averages of wind velocity and direction. 

 

Wind velocity applied in the LNG port design corresponds 

to the maximum velocity of the gusts that will affect the ship 

and not only to the average velocity over a period of time. 

Gusts velocity can be about 20% higher than the average 

velocity.  



30 m/s average wind velocity is recommended for use in 

the wind force equations for mooring analyses.  

 

Wind effects on ships in port are important. Such effects 

are more pronounced on LNG tankers as it has high 

windage area. LNG Tanker ballast windage is even more 

than loaded.  

 

Wind area is not symmetrical to the mid ship line, which 

may result in development of a moment of rotation. 

 

For handling LNG jetty position should be so that the 

blowing wind  pushes the tanker towards the jetty. Reaction 

forces generated in the fenders should be within 

acceptable limits. 



Reaction Force of Fenders 
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The characteristic curve  

Strength of Side shell 

Interference between Fittings on 
the Side and a Fender 





Berth position need to be within sheltered location, to limit 

the dynamic forces from sea waves. 

  

Waves approaching from directly ahead or astern with 

significant wave height > 1.5m and period > 9 seconds not 

desirable as more loads on the lines. Lines tend to break. 

Similarly, seas approaching the berthed ship from beam 

have much lower cut off points. 

 

Port protection is recommended against any such low 

frequency waves by way of choice of location or by 

construction of an effective breakwater. Accordingly, also 

an enhanced mooring system suited to the dynamic 

effects must be designed. 

Waves 



Current 
 

ÁMagnitude & direction of the tidal current (due to flooding 

and ebbing) and the wind generated current is evaluated 

to establish their influence on the berthing and un berthing 

operations. 

ÁCurrent velocity is to be taken as the average velocity 

over the draft of the ship. 

ÁBerthing structure and the LNG Tankers mooring 

equipment need be generally in line with the OCIMF. 



Motion of Ship 

 

Å Translational motion : surge, sway, heave 

Å Rotational motion : roll, pitch, yaw  

surge roll 

pitch 
heave 

sway 

yaw 

6 degrees of freedom 



OCIMF REQUIREMENT 

ÅThe OCIMF requirement for a ship 

mooring arrangement is that the integrity 

of mooring should not be compromised in 

60 knot wind from any direction, combined 

with following current criteria. 



Mooring Force Calculation 

OCIMF Recommendation 
 

Current Force + Wind Force 
 
Under the following condition 

Wind  : All directions, 60 knots 

Current  : 0 & 180 deg, 3 knots  

   : 10 & 170 deg,  2 knots 

   : 90 deg, 0.75 knots  WIND 

10°  
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Current 

Wind Force 
Concerned with 
a projection area 
above water 

Current Force Concerned with 
Length*draught  



ÅFor the LNG trade, site selection includes extensive 

collection of environmental data including wave  

spectra, wind and current patterns.  

 

ÅOscillations of berthed ships are estimated 

 

ÅIndividual loads in each mooring line are pre calculated 

for critical conditions and confirmed according to the 

OCIMF guidelines. 








