
TWP Cold-Trap influences
uplift into Stratosphere
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El Niño La Niña

- Input ERA5 & Balloonsoundings
- Hybrid Pressure-Potential-Temp. 
  Coordinate
- New scheme for modelling
  convection (trajectory-ensembles: 
  50 members)
- Backtrajectories calculated
  up to 25 days

How ENSO affects Ozone, RHi and Transport dynamics at the
UT/LS above Palau and the Tropical West Pacific (TWP) 

"In winter, El Niño's
reduced convection 
leads to drier UT/LS,

while in summer the 
Western Pacific 
Anticyclone is dominant, 
transporting ozone-rich air
to Palau."

Winter Summer
Airmass-FractionBackground

Tropical West Pacific is the
"gateway into the Stratosphere"
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ENSO effects O3/RH in
Free Troposphere
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Conclusions

O3 Increase during El Niño, stronger in summer         stratospheric air from Western Pacific Anticyclone)

Anomalously low RHi occuring during winter El Niño        less convection close to Palau 

Winter El Nino: Convective Origin shifts eastwards, in summer WPA influence dominates
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Supplementary Information 
 

Info: Stratospheric Air is defined as airmasses, for which the trajectories had values 
above 2PVU for at least a day. 

 

Layer Normalized plots for Relative Humidity 
La Nina, summer & winter 

 
Seasons: 

November, December, January & February, March, April 

 

May, June, July & August, September, October 



 

El Nino stratospheric air: summer & winter 

  

 

Layer Normalized Plots for Ozone 
La Nina, summer & winter 

  

Seasons: 

November, December, January & February, March, April 



  

May, June, July & August, September, October 

  

El Nino stratospheric air: summer & winter 

  

 

 

Convective Origin Plots 
La Nina, summer & winter 



  

El Nino summer & Winter LRT-2km – LRT-500m 

  

El Nino summer & Winter LRT+500m – LRT+2km 

 

 


