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Prognostic TKE scheme in IFS:

KM/H – turbulence exchange coefficients for momentum and heat/moisture, L – turbulence length scale, Fy – stability 

dependency function, Cy, Ce – closure constants, N2 – Brunt–Väisälä frequency, S – wind shear, ADV – advection term, 

Ri – gradient Richardson number
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Prognostic TKE scheme in IFS:
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Prognostic TKE scheme in IFS:



© ECMWF March 3, 2024

• The already implemented TKE scheme has been updated and recalibrated:

• The turbulence length scale re-formulation

• The stability dependency functions update

• Cloud-dependent stability parameter introduction

• Partial equilibrium computation of the TKE source terms

• Explicit inclusion of the advection term in the TKE solver

• Utilization of the Estimated Inversion Strength (EIS) index to identify the stratocumulus regime

• The modifications have significantly improved the scores compared to the original calibration of the TKE 

(wind in UTLS, LCC in Stratocumulus, …).

• The TKE scheme compared to the current operational configuration shows a mix of positive (10 ff, 

geopotential) and negative (tropics) changes in forecast-only experiments.

• There is further improvement in the TKE scheme’s performance when run with its own analysis (reduction of 

spin-up).

Prognostic TKE scheme in IFS:
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The turbulence length scale:
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The turbulence length scale:
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The turbulence length scale:
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• Identification of stratocumulus regime via EIS>4, Bowen ratio<0.25, and negative 

sensible heat flux (snapshot):

The turbulence length scale:
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The turbulence length scale:

The EIS dependence:
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The stability dependence functions:
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The stability dependence functions:
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The stability dependence functions:

Cloud cover dependence:
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The stability dependence functions:
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Partial equilibrium computation of the TKE source terms:
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Partial equilibrium computation of the TKE source terms:
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• Combined summer and winter one-month period forecast RMSE 

evaluated against the operational analysis (TCO399):

TKE scheme vs. operational TKE scheme vs. original TKE setup

Spin-up? tropics
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• Combined summer and winter two-week period RMSE: 

TKE scheme with its own analysis vs. operational (TCO399)

evaluated against their own analysis: evaluated against observation:

Inconsistency 

with TL/AD?

Tropics: T 700 hPa + VW 850 hPa

+ T 2m + 10ff

10ff and TCC improvement

geopotential improvement



TKE scheme vs. control, LCC, different 

resolutions



TKE scheme vs. control, LCC, different lead 

times
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• Future plans:

• Fix remaining issues in the tropics

• Investigate interactions of the TKE scheme with other 

parameterizations

• Test the TKE scheme at higher resolutions

Thank you for your attention!


