
 

 
 

  
 

VENTING/TROUGHING (VT EVENT) ACCUMULATING/RIDGING (AR EVENT)
Free troposphere. Strong winds

Occasional high O3 peaks (free 
troposphere O , stratosphere O , long- 3 3

range transport & regional layers)

Surface layer, occasionally stably 
stratified

Low O3 concentrations, titration
Strong winds  SW-NE

Thinner PBL: < 1500 m a.s.l. at 12:00 UTC
Slower deepening to  1500/2500 m 
Intense convective turbulence
Additional O3 formation of local origin 
Thermally driven wind veering NES SW 
Intense convection

Higher O (mixed external + local)3

Low ventilation, recirculatory winds, 
accumulation from the day before 
No turbulence

Thicker PBL: > 2000–2500 m a.s.l. at 
12:00 UTC

Rapid growing up to 3500/4000 m
Intense mechanical & convective 

turbulence; intense convection

NE�jet over stably stratified surface layer 
Low O3 concentrations, titration
Light winds (NE)

O3 accumulation in the PBL
Recirculation over the MMA basin
New /UFP formation, O3 fumigation

• Wind veering during 
daytime  NES SW

NE

NE-S

• Light winds

• Moderate/strong winds(channeling)
• Channeling effects  SW-NE
• Range of wind directions

Low  O3 (mixed, more external)
Intense ventilation, no 

accumulation from the day before
Mechanical turbulence

1500/2500 m a.s.l. (top of the residual layer)



   









O3 Potential T High-altitude O strata3

 Convection

3500/4000 m a.s.l.

1500/2500 m a.s.l.

PBLH

(max. PBLH)

UFP Height PBL

 Turbulence Sinking Thermally driven circulations

S N S

(max. PBLH)

• Light winds, variable directions (NE-S)
• Neutral–  dry adiabatic stratification
• Increasing stabilisation/sinking
• Well-developed residual layer

No  O3 accumulation in the PBL
No recirculatory winds

New O3 /UFP formation
O3 fumigation

• Strong winds, shear & channeling
• Neutral–dry adiabatic stratification
• No night-time increasing stabilisation
• No residual layer  (well vented)

SW-NE
 PBLH
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SW/NW
Free troposphere

3500/4000 m a.s.l.  
(max PBL day before)

NW/SW
Free troposphere

Initiates  NW
Terminates SW

Initiates  SW
Terminates NW
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Titration
08:00 20:00 12:00 UTC

Titration

- O3 (ppb)                    +

Fumigation
Fumigation

Local/regional
contributions

08:00 20:00 12:00 UTC

Free troposphere. Light winds
Occasional high O3 peaks (free 
troposphere O , stratosphere O , long- 3 3

range transport & regional layers)

Free troposphere. Strong winds
Occasional high O3 peaks (free 

troposphere O , stratosphere O , long- 3 3

range transport & regional layers)

Free troposphere. Light winds
Occasional high O3 peaks (free 
troposphere O , stratosphere O , long- 3 3

range transport & regional layers)
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