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 Aerodrome Reports and Forecasts Part C (WMO): 

 

 

In meteorology and aviation, terminal aerodrome forecast (TAF) is a format for 

reporting weather forecast information, particularly as it relates to aviation.  

 

 

 

Example: 

 

EGCC 122300Z 1300/1406 30006KT 5000 -RA BKN005  

BECMG 1301/1304 9999 NSW SCT012  

PROB30 TEMPO 1304/1309 3000 BR BKN003. 
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Aerodrome forecasts (TAFs) are complete descriptions of the meteorological 

elements expected at and over the aerodrome throughout the whole of the forecast 

period, including any changes considered to be significant to aircraft operations 

https://en.wikipedia.org/wiki/Meteorology
https://en.wikipedia.org/wiki/Aviation
https://en.wikipedia.org/wiki/Weather_forecast


 

 Aerodrome Reports and Forecasts Part C (WMO): 

 

 

In meteorology and aviation, terminal aerodrome forecast (TAF) is a format for 

reporting weather forecast information, particularly as it relates to aviation.  

 

 

 

Example: 

 

EGCC 122300Z 1300/1406 30006KT 5000 -RA BKN005  

BECMG 1301/1304 9999 NSW SCT012  

PROB30 TEMPO 1304/1309 3000 BR BKN003. 

 

Airport ID 

Issue day/time 

Validity period 

Wind dir & speed 

Initial vis (m) 

Weather type 

Change group between 01Z & 04Z:  
  - vis BECoMinG ≥10,000m (denoted by 9999) 

  - cloud BECoMinG SCaTtered@1,200ft 

  - No Significant Weather  

Cloud amount/ht(ft) 

30% PROBability of a TEMPOrary change between 04Z & 09Z:  
  - in visibility to 3,000m 

  - mist (BRume in French!)  

  - BRokeN cloud @300ft  

Manchester Airport 

https://en.wikipedia.org/wiki/Meteorology
https://en.wikipedia.org/wiki/Aviation
https://en.wikipedia.org/wiki/Weather_forecast
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TAF Term Forecast Definition 

Intrinsic uncertainty 

Temporal Probabilistic  

BEGMG alternative category forecast at least once YES NO 

TEMPO alternative category forecast at least once and for up to half the period YES NO 

PROB p alternative category forecast with p% probability throughout the period NO* YES 

PROB p TEMPO alternative category forecast with p% probability at least once and up to half the period YES YES 

*when there are no intermediate categories 
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Forecasters use a categorical quick-reference 

threshold guide reflecting: 

•  ICAO categories 

•  WMO Manual 
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• Published 2016 

• Presented at IVMW 2017 

• Now operational at Met Office 

• WMO definitions to interpret TAF terms 

• Multiple categories 

• Probability information 

• Variety of scores 

Uses: 

Why do we need another verification methodology? 

New verification methodology 
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EGLC 270206Z 2703/2712 24007KT 9999 FEW030  

BECMG 2707/2710 18011KT BKN011  

TEMPO 2707/2712 7000 RA BKN007  

PROB30 TEMPO 2710/2712 19015G25KT 

100% between 5 and 9 times 100% 

WMO TAFs rules can be hedged! 

100% between 1 and 5 times 
TEMPO 7000 

10000 

London City Airport 

3am, 27th October 
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EGLC 270206Z 2703/2712 24007KT 9999 FEW030  

BECMG 2707/2710 18011KT BKN011  

TEMPO 2709/2710 7000 RA BKN007  

PROB30 TEMPO 2710/2712 19015G25KT 

100% 

100% 
once 

TEMPO 

7000 

10000 

London City Airport 

3am, 27th October 

100% 
100% 
once 

WMO TAFs rules can be hedged! 
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EGLC 270206Z 2703/2712 24007KT 9999 FEW030 

TEMPO 2703/2712 7000 RA BKN007  

BECMG 2707/2710 18011KT BKN011  

PROB30 TEMPO 2710/2712 19015G25KT 

100% between 9 and 17 times 

100% between 1 and 9 times 
TEMPO 7000 

10000 

London City Airport 

3am, 27th October 

WMO TAFs rules can be hedged! 



• WMO definitions do not penalise temporal uncertainty 

• Affects: 

 all (PROB)TEMPO groups 

 all BECMG groups 

 some PROB p groups 

• These terms are NOT WRONG 

 using them should NOT be penalised 

 but excessive use can indicate hedging   

• So a complementary uncertainty-penalising score is required 

 to measure uncertainty within TAFs 

 achieved by interpreting all TAF terms as probabilities  

WMO TAFs rules can be hedged! 



TEMPO (‘temporary’): 

• alternative category is forecast at least once and up to half the period 

If TEMPO period is 𝑛-hours 

• there are 2𝑛 observations in total 

• [𝑛, 2𝑛) are forecast ∈ 𝑀 (main category) 

• [1, 𝑛] are forecast ∈  𝐴 (alternative category) 

If 𝑃(𝑂𝑗
𝑖 ∈ 𝑀) = probability 𝑗𝑡ℎ observation ∈  𝑀 | 𝑀 observed 𝑖 times: 

• 𝑃 𝑂𝑗
𝑛 ∈ 𝑀 = 𝑛 2𝑛  

• 𝑃 𝑂𝑗
𝑛+1 ∈ 𝑀 = (𝑛 + 1) 2𝑛  

• … 

• 𝑃 𝑂𝑗
2𝑛−1 ∈ 𝑀 = (2𝑛 − 1) 2𝑛  



If 𝑃(𝑂𝑗
𝑖 ∈ 𝑀) = probability 𝑗𝑡ℎ observation ∈  𝑀 | 𝑀 observed 𝑖 times: 

• 𝑃 𝑂𝑗
𝑛 ∈ 𝑀 = 𝑛 2𝑛  

• 𝑃 𝑂𝑗
𝑛+1 ∈ 𝑀 = (𝑛 + 1) 2𝑛  

• … 

• 𝑃 𝑂𝑗
2𝑛−1 ∈ 𝑀 = (2𝑛 − 1) 2𝑛  

TEMPO (‘temporary’): 

• alternative category is forecast at least once and up to half the period 

Assuming all are equaly likely  

𝑃 𝑂𝑗 ∈ 𝑀 = 1 𝑛 𝑃 𝑂𝑗
𝑛 ∈ 𝑀 + 𝑃 𝑂𝑗

𝑛+1 ∈ 𝑀 + ⋯+ 𝑃 𝑂𝑗
2𝑛−1 ∈ 𝑀  

                      = 3𝑛 − 1 4𝑛   

So   𝑃 𝑂𝑗 ∉ 𝑀  = 𝑛 + 1 4𝑛   
An arithemic progression − remember those?! 
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TEMPO 7000 

But, observations are continuous so: 

• if 𝐴 (alternative category) occurs  

• intermediate categories (𝐼) should 

not be penalised  

So, from 07Z to 15Z the forecast is: 

• Purple: 5 to 9 times 

• Pink: 0 to 4 times  

• Green: 1 to 5 times  

TEMPO (‘temporary’): 

• alternative category is forecast at least once and up to half the period 

100% between 5 and 9 times 

100% between 0 and 4 times 

100% between 1 and 5 times 

10000 



 

𝑃 𝑂𝑗 ∈ 𝑀 = 3𝑛 − 1 4𝑛   

𝑃 𝑂𝑗 ∈ 𝐴  =  
𝑛 + 1 4𝑛      𝑖𝑓 𝐼 = 𝜙     

𝑛 + 3 8𝑛      𝑖𝑓 𝐼 ≠ 𝜙     
 

𝑃 𝑂𝑗 ∈ 𝐼   =   𝑛 − 1 8𝑛  

TEMPO (‘temporary’): 

• alternative category is forecast at least once and up to half the period 

PROB p TEMPO (‘temporary’): 

• alternative category is forecast with p% probability at least once and up to half the period 

𝑃 𝑂𝑗 ∈ 𝑀 = 1 − 𝑝 𝑛 + 1 4𝑛   

𝑃 𝑂𝑗 ∈ 𝐴  =  
𝑝 𝑛 + 1 4𝑛      𝑖𝑓 𝐼 = 𝜙     

𝑝 𝑛 + 3 8𝑛      𝑖𝑓 𝐼 ≠ 𝜙     
 

𝑃 𝑂𝑗 ∈ 𝐼   =   𝑝 𝑛 − 1 8𝑛  

Similar method used to derive expressions for:  

• BECMG (‘becoming’) 

• PROB p 
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London City Airport 

3am, 27th October 

RPS = 0.07  

𝑃 𝑂𝑗 ∈ 6 = 3 × 5 − 1 4 × 5 = 0.7   

𝑃 𝑂𝑗 ∈ 5 = 5 + 3 8 × 5        = 0.3   

100% between 5 and 9 times 70% 

100% between 1 and 5 times 30% 
TEMPO 7000 

𝑛 = 5 

10000 

RPS = 0.0  

Main measure 
Uncertainty –

penalising measure 

EGLC 270206Z 2703/2712 24007KT 9999 FEW030  

BECMG 2707/2710 18011KT BKN011  

TEMPO 2707/2712 7000 RA BKN007  

PROB30 TEMPO 2710/2712 19015G25KT 
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6 100% 

100% 

once 50% 

TEMPO 

7000 

10000 

100% 
100% 
once 
50% 

London City Airport 

3am, 27th October 

𝑛 = 1 

𝑃 𝑂𝑗 ∈ 6 = 3 × 1 − 1 4 × 1 = 0.5   

𝑃 𝑂𝑗 ∈ 5 = 1 + 3 8 × 1       = 0.5   

RPS = 0.03 RPS = 0.0  

Main measure 
Uncertainty –

penalising measure 

EGLC 270206Z 2703/2712 24007KT 9999 FEW030  

BECMG 2707/2710 18011KT BKN011  

TEMPO 2709/2710 7000 RA BKN007  

PROB30 TEMPO 2710/2712 19015G25KT 
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6 100% between 9 and 17 times 72.2% 

100% between 1 and 9 times 27.8% 
TEMPO 7000 

London City Airport 

3am, 27th October 

𝑃 𝑂𝑗 ∈ 6 = 3 × 9 − 1 4 × 9 = 0.722   

𝑃 𝑂𝑗 ∈ 5 = 9 + 3 8 × 9       = 0.278   

RPS = 0.1  RPS = 0.0  

Main measure 
Uncertainty –

penalising measure 

10000 

𝑛 = 9 

EGLC 270206Z 2703/2712 24007KT 9999 FEW030  

TEMPO 2703/2712 7000 RA BKN007  

BECMG 2707/2710 18011KT BKN011  

PROB30 TEMPO 2710/2712 19015G25KT 
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Summary 

• New methodology* reflects TAF performance according to WMO rules 

• WMO rules allow a canny forecaster to hedge without penalty 

• Cannot modify the methodology to account for this  

• Need a secondary score:  

• Uncertainty-penalising measure 

• Monitors uncertainty within TAFs 

• Identifies airports where TAFs are particularly uncertain  

• Mis-interprets the TAF 

• By interpreting TAF terms as categorical probabilities 

*Sharpe et al  (2016) 

So, it should not be the main measure 



Thank you 
Michael Sharpe and Andre Lanyon, Operational Verification Systems and Products, Met Office UK 

IVMW-O, 18th November 2020 
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