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Implementation Strategy – Joint proposal

SMME

AMPT

SPPT



3

o Stochastic Perturbation of Physics Tendencies 

Temperature (T), Wind (U,V) as well as water 

tracers (QV, QC, QI, QS, QR, QG*)

o Separate increments/tendencies for fast & slow 

physics 

o Saving diagnostic parameters before and calculate 

increments after corresponding schemes.

o Random Number Generator (RNG, normal 

distributed)*

o Adding of perturbed tendencies to prognostic 

parameters.

Implementation Strategy – Proof of concept

Source: ICON-Tutorial *not implemented yet
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Implementation Strategy – Proof of concept

e.g. DT = Tnew - ToldFast physics

DU, DV

DT, DQn

after tracer_add_phytend()
save old

get new
before call of ’slow physics’

Currently calculations after saturation adjustments!!!
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Implementation Strategy – Proof of concept

DU, DVDT

Slow physics

DQn

Rayleigh Friction

ddt_temp_radsw/lw
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Implementation Strategy – Proof of concept

DT

DQv

rn_gau(jc,jk,jb) = 0.8

+

*
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Results – Difference T_2M; lsppt = .FALSE. – .TRUE.
Lead +0 Lead +2

Lead +3Lead +1

2021-04-21 00:00
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Wrap up!!!
o First very ‘basic’ implementation of Stochastic Perturbation of Physics 

Tendencies (SPPT) – Proof of concept!!!
o Next steps:

§ Consolidate code, activate and implement additional namelist
switches and features.

§ Generate random numbers correlated in space on ‘coarse’ grid.
§ GPU support.

§ Simulations on full ICON-1E and ICON-2E domain.
§ Probabilistic verification

o Implementation of Random Number Generator (RNG) pending:
§ A ‘zoo’ of RNG’s exist in ICON including ‘legacy’ code.
§ Inquire needs of different groups and implement one, which 

serves all needs and architectures (NEC, GPU etc.)  
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Thanks!
Comments or Questions?

Contact: Sascha.Bellaire@meteoswiss.ch
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