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Overview

= (Selection of) open bias issues as of summer 2018
= Steps towards reducing the biases in ICON
= Ongoing projects




Open bias issues
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Overestimation of global radiation over land, going along with
too little diffuse radiation (example for July 2018, Europe)
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Conditional verification indicates that the bias is largest under

partly cloudy conditions, but elevated regions used to receive
too much solar radiation all the time
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Open bias issues
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Open bias issues
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North African bias: too little cloud cover, too dry and too cold ...
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... despite tuning measures like reduced albedo over the Saharan
desert, increased LW absorption of mineral dust and tuned heat
conductivity of sand

This is clearly opposite to what we expect in a region with a
positive radiation balance
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Open bias issues
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North American bias: much too cold in winter
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Bias growth is more rapid during daytime than at night,
indicating too low surface heat fluxes

Maybe the surface flux intercomparison project will help
shedding some light on this issue...
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a) Radiation

Bug fix in vertical distribution of aerosols taken from AOD
climatology (solved systematic loss of AOD in elevated regions)

Coupling of distribution width of subgrid-scale cloud cover to
standard deviation of saturation deficit (calculated in the turbulence
scheme): improves diurnal cycle of boundary-layer clouds

Correction for underestimation of thin moist/cloud layers at coarse
vertical resolution: reduces underestimation of mid-level clouds

Activation of Forbes (2012) parameterization for supercooled cloud
water on top of Arctic stratus clouds (needed to be retuned in order
to avoid warm bias in Siberian winter)

Simple parameterization for diffuse radiation generated by
reflection of solar radiation at cumulus clouds (radiation scheme
accounts only for direct scattering effect)
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Improvement of cloud cover

(central Europe, April — July 2019)
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Improvement of radiation
(central Europe, April — July 2019)
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b) Cold bias above tropopause

Verification against radiosondes indicates too high moisture above
extratropical tropopause

Initially, diffusivity of model numerics (moisture transport) was
thought to be the main reason, but an improved implementation of
the (vertical) flux limiter had only a minor impact

Later on, the convection scheme was identified as an important
source of the moist bias because overshooting convection is not
(cannot be?) adequately represented

An artificial limiter for overshooting in stable environments
(stratosphere) brought a substantial improvement

Also successfully tested in IFS
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Overshooting convection
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Nature as represented by LES
(Dauhut and Chaboureau 2018, JAS)

Overshoots in parameterized convection:
moisture detrainment takes place too
high above the tropopause
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Radiosonde verification for rel. humidity,
NH, April/May 2019 Wetter and Kim aus cner and E
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Radiosonde verification for temperature,

NH, April/May 2019
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Steps towards reducing the biases  peutscher wetterdienst E

c) Cold bias in Saharan region (ongoing work)

Improved specification of longwave emissivity based on satellite
retrievals

Use of more recent (and hopefully more accurate) aerosol
climatology, or simple prognostic aerosol scheme

Results are not yet conclusive...
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Participation in MOSAIC campaign: dedicated operational forecast
products during campaign; use MOSAIC data sets to identify and
improve model deficits afterwards (see subsequent slides)

Implementation of mixed-layer scheme for ocean

Coupling with wave model (WAM; currently operated offline)

Change from RRTM to ECRad radiation scheme

Use of more modern and higher-resolved external parameter data
sets, e.g. for soil and vegetation properties

Implementation of canopy-layer scheme for land-surface model
Implementation of TOFD scheme (orographic form drag)
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German Meteorological Service — Marine Met Office MOSAIC Workshop, Potsdam 2019
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MOSAIC s
ity "'fl'i" ICON strategy for upscaling @ NV/
o -'Improved sub-gridscale parameterisations and data assimilation

Large-and meso-scale forcing as function of model complexity
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Process understanding, sub-grid scale parameterisation development for different synoptical conditions

llustration of the ICON model family used within (AC)3 representing the model strategy and the coverage from global to local scales. Global modelling includes ICON:
lcosahedral non—hydrostatic atmospheric general circulation model, ICON-HAM: Coupled climate—aerosol model, ICON-SWIFT: Coupled climate—ozone

maodel, and ICON-0O: Icosahedral global ocean model. Regional modelling applies ICON as a nested Limited Area Madel (LAM), while on the process level simulations with
the ICON-LEM (Large-Eddy Model) will be performed. These ICON family members will be for the irst time extensively tested and utilised in the Arctic region.

% (Dethloff, 2019)



