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1. Why do we want to probe the stratosphere
using stochastic modeling?

• Challenging to obtain continuous 
measurements

• Use information from infrasound 
measurements

• Stratosphere-troposphere coupling



2. How to model stratospheric temperature?

𝑆 𝑡 = Λ 𝑡 + 𝑋!(𝑡)

𝑑 *𝑋 𝑡 = 𝐴 *𝑋 𝑡 𝑑𝑡 + ,𝑒"𝜎 𝑡 − 𝑑𝐿(𝑡)

Seasonality 
function

Autoregressive 
behaviour+Temperature =

Daily zonal mean stratospheric temperature, S(t), over 60oN from 1 January 
2009 to 31 December 2018 with a fitted seasonality function, Λ(t). 



3. Going forward…

• Preprint: “The multivariate ARMA/CARMA 
transformation relation”

• Relate infrasound and stratospheric weather 
variable dynamics using multivariate CARMA 
model and ML methods


