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1. Modelling and Timescales
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UKV and MOGREPS-UK
� 1.5km 70L (40km model top)

� 36hr forecast 

2015 NWP Models Seamless Suite 

� 36hr forecast 
� 8 times per day
�12-member Ensemble - 2.2km 4x/day 36h

Euro4
� 4km 70L (40km model top)

� 66hr forecast twice/day
� 144hr forecast twice/day

Global and MOGREPS-G
� 17km 70L (80km model top)

� 66hr forecast twice/day
� 144hr forecast twice/day
� 12-member  Ensemble  - 33km 4x/day 7d
� 24-member Ensemble - 60km 2x/day 15d

Seasonal: GloSea5 
� 60km 85L (80km model top)

� ¼ degree Ocean
�14-member Ensemble 
�7month forecast once/week 



Time

NowD+5D+10D+15

Long range planning 

NowD+5D+10D+15

ECMWF

MOGREPS

DECIDER
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Chief Guidance

Customer uses – Strategic planning, including identifying risk areas, periods of 
prolonged westerlies/easterlies, and seeing trends in the weather (noticeable 
decreases/increases in temperature, wind speed, etc etc).

Products – 15 Day trend forecast, eILS 15 day outlook (Annex 1 and 2)



Time

NowD+1D+2D+3D+4D+5

Medium range planning 

NowD+1D+2D+3D+4D+5

Chief Guidance

Global Model

Synoptic Setup
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Euro4

Customer uses – Operational planning, looking into weather events that will be 
potentially disruptive, assessing DvC, need for reduced scheduling.

Products – 5 Day Forecast, LVP Matrix



Time

NowT+12T+24T+36T+48

Short range planning 

NowT+12T+24T+36T+48

Euro4

UKV

Global Model

Chief Guidance

Synoptic Setup
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Customer uses – Operational planning, looking into weather events that will be 
potentially disruptive, helping to conduct DvC meetings – impact of wx on 
operations, and best way to deal with the impact. HOCC calls

Products – 5 Day Forecast, LVP Matrix, TAF’s, Trends, Aerodrome Warnings,   

Best Data

Forecaster Input



Model Data- examples both from UKMO Hi-res 
1.5KM model (WSI use our 4KM model)

Forecast cloud 
base

Probability of vis 
<1000M



Forecaster input

• Assesses model for strengths and weaknesses
• Reviews current verification
• Seeks review from Aviation Team Leader, Chief Forecaster• Seeks review from Aviation Team Leader, Chief Forecaster
• Speaks to local forecasters
• Climatology of the area / historical knowledge of weather types
• Topography of the area
• Uses empirical techniques to potentially improve/verify on model

• McKenzies minimum temperature, Barthram Curve, Saunders fog point, 
Middle Wallop method etc etc
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• FORECASTER IS RELIANT ON MODELLING FROM T+24 ONWARDS
• FORECASTER CAN ONLY REALLY ADD VALUE T+0 - T+24 by the use of local 

knowledge, current observations and empirical methodology



Other Forecaster Tools:

Imagery- various forms of satellite imagery are available, but they have 
their limitations
Imagery- various forms of satellite imagery are available, but they have 
their limitations

Tephigrams- may not have a representative tephi from which to calculate 
fog points

Experience- forecasters are highly trained, and also have an experienced 
team to call upon 

Continuity- was it foggy yesterday?Continuity- was it foggy yesterday?



Weather Forecasting

Observational Data – current capability is 
good for broad forecast data
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Weather Forecasting

Observational Data – but relatively sparse 
for high resolution spot forecasts

Northolt

Benson

High Wycombe

Need the observational data 
to improve the modelling
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Heathrow
Main fog development area



Fog- why is it difficult to forecast?

Fog forms when the temperature of the air cools to the dew point of the 
air- “cloud” forms at the surface (radiation fog)
Fog forms when the temperature of the air cools to the dew point of the 
air- “cloud” forms at the surface (radiation fog)

or

Fog forms when low cloud which has already developed advects across 
the airfield (advection fog)

Slight changes in- wind speed (a matter of KTs), humidity (1-3%), cloud 
cover, surface heat flux, dew/frost deposition will impact the likelihood of cover, surface heat flux, dew/frost deposition will impact the likelihood of 
future FG, or longevity of current FG



Imagery- coloured fog image

FG/low cloud 
shows up as red



Imagery- coloured fog image

However, becomes obsolete when high 
cloud obscures lower levels



Tephigrams

Output from a tephi (weather balloon), 
showing humidity in the atmosphere and 
winds at various heights- also used for 

forecasting the 3000FT wind at Heathrow 
(along with AMDARs)



2. Why the need at Heathrow?
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Heathrow Airport

• Average about 1290 movements per day

• 73.4 million passengers during 2014

• 1.5 million tonnes of cargo during 2014

• 3rd busiest airport in the world for passengers in 2014

• 2 RUNWAYS!!!

• Heathrow runs between 95-98% capacity

• Hub airport and home airport for British Airways

• Part of National Infrastructure – 2009 £32.4 billion of 
freight through Heathrow to non-EU countries alone!



Customers
• Heathrow Airport – Service Provider

• ~ £800,000 per year contract over 5 years with Met Office• ~ £800,000 per year contract over 5 years with Met Office

• NATS – Service Provider

• Strong collaboration work between Met Office and NATS

• Airlines – End User

• British Airways hub based at Heathrow

• Passengers – End User • Passengers – End User 

• £6 Billion spent in the UK per year from tourists travelling 
through Heathrow – ‘Making every journey better’



Impacts of the Weather
• Fog – Visibility on the ground.

• Snow – Snow clearance / runway friction• Snow – Snow clearance / runway friction

• Thunderstorms – Airspace management

• Strong winds – arrival rates 

• En-route Weather

• Destination / departure Weather

90% of all departure or arrival 
delays are caused by the 

weather!



Deadlines for Decision Making -
Airport
• Can be up to 5 days ahead. 

• Primarily for snow, 48 hours for staffing and resources• Primarily for snow, 48 hours for staffing and resources

• For schedule assessment intervention, DvC meetings held 
at 1100 L the day before a weather (or non-weather) event. 

• Leads to increase in time for arrivals

• Possible cancellations of flights 

• Flow rates for Swanwick (NATS control centre) normally 
applied pre-tactically at  0400 L on the morning of the 
• Flow rates for Swanwick (NATS control centre) normally 
applied pre-tactically at  0400 L on the morning of the 
weather.



Deadlines for Decision Making -
Airlines
• DvC meeting set at 1100 L to allow decision on any 
schedule interventions.

• If cancellation of flights, this timing allows for:

• Informing passengers

• Rebooking passengers

• Adjustment of aircraft, crews and resources across 
network

• TAF requirements for flight planning - important to • TAF requirements for flight planning - important to 
understand flight planning as this is a main purpose of 
TAF’s.



Decision Making – N.B
• Weather is a good parameter to blame delays on.

• Airlines and airports have their own agendas, so although • Airlines and airports have their own agendas, so although 
weather may be a factor, it may not be the trigger for 
alterations to schedules.

• DvC gives a recommendation to airlines, airlines do not 
have to co-operate.

• HIGH PRESSURE ON THE ON-SITE METEOROLOGIST.



Impacts of fog for Heathrow

• Aircraft can land in fog if they are equipped for 
this but taxiing to the stand is more problematic

• Air traffic controllers cannot see the aircraft in 
the air or on the ground – safety

• Generally halves the number of arrivals and 
departures – aircraft held in stacks above 
London or delayed on the ground

• When schedules slip, there is not enough flex in 
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• When schedules slip, there is not enough flex in 
the capacity to catch up – flights get cancelled

• Large financial implications of fog to affect the 
airport, airlines and national economy



Impacts of fog on airlines

• Airlines generally plan off the Terminal 
Aerodrome Forecast (TAF)Aerodrome Forecast (TAF)

• Warning of fog need to be as long as possible 
(Heathrow TAF is 36 hours long)

• If cancellations are required, need lead in time 
for instructing passengers and crew.

• Diversions possible if the airline is not carrying 

© Crown copyright   Met Office

• Diversions possible if the airline is not carrying 
enough fuel for holding pattern



Temperature fall

Air

Ground

High Fog Risk

ZERO C

Frames

Ground

Frames and Manoeuvring areas 
falling below zero from 23 Z



Reservoir Steam Fog
Case study 05th October

• Events over last autumn could be formed by evaporation of 
moisture in the reservoirs.moisture in the reservoirs.
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Picture taken at 0626Z on 5th of October



Reservoir Steam Fog
Case study 05th October

Picture taken at 0626Z on 5th of October

© Crown copyright   Met Office

With light NW surface wind, this posed no threat to operations.



Reservoir Steam Fog
Case study 05th October

Picture taken at 0741Z on 5th of October
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However a light S’rly developed, and started to spread across 
Terminal 5.



Weather Forecasting
MSc Dissertation and local knowledge of when fog occurs and 
what the prevailing wind direction is at the time

Large proportion of fog from the NW or WSW Large proportion of fog from the NW or WSW 
– NIL observations in these areas 
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Where does our fog come from? It almost never forms on site but 
always drifts in from somewhere else.

Often well forecast
On a light NW’ly flow either from the 

Colne Valley or perhaps a light katabatic

Visible ground fog forming 
On the fields to the North of Airport

but this rarely arrives
from downslope of Chilterns

This area is very moist 
But often the fog which 

but this rarely arrives

But often the fog which 
forms as a result
struggles to cross

the southern runway. Tends
to need a little extra

to drag it in.
These small lakes are

sources of fog and
visiometers pick it up
at eastern end of 27L



3. Why climatology is not reliable at 
Heathrow!
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Previous graphs have been only for long-
lived fogs i.e those lasting until 0900Z this is 
the total each year for total hours of fog.

Hours of fog visibility per year since 1949
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Aerial view in 1998.

Central complex of terminals 1,2 and 3 with terminal 4 
to south, BA Cargo west of that, Beeline base to East. 

The Sewerage farm
Is being dried out prior

To terminal 5 build



4. Future plans
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Weather Forecasting

Observational Data

• Increase local observations• Increase local observations

• Increase AMDAR data (including RH)

• Find alternative to radiosonde for EGLL

• Wind profilers

• LIDAR
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• LIDAR

• Other sources – WOW, webcams, Highways 
Agency obs



Fog forecasting- the future

Future developments:

Further research into aerosol modelling- essential in formation of fogFurther research into aerosol modelling- essential in formation of fog

Increased resolution both horizontally and vertically of existing and future 
models

Increase in automated weather observation sites- gives better input into 
model

Increased use of ensembles

Better stratocumulus modelling- this is the main problem we have 
when forecasting fog formation



See the Poster if you haven’t already!
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Thank you for listening!Thank you for listening!
Questions?
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Barthram curve
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