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Outline

= Ground-based remote sensing
=2>FESSTValL
= TEAMX - PIANO
= Crowd-sourced observations
= Satellite-based evaluations
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Field Experiment on Submesoscale Spatio-Temporal Variability in Lindenberg
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Field Experiment on Submesoscale Spatio-Temporal Variability in Lindenberg
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Field Experiment on Submesoscale Spatio-Temporal Variability in Lindenberg

Impressions
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Picture: Bastian Kirsch

% 2025-03-21 PrePEP 2025



e
@
.\l( Hans-Ertel-Zentrum Deutscher Wetterdienst %
nd

Boundary Layer Turbulence 0 Qtsciuatts et s s ot

Comparison of vertical velocity variance to observations
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This suggests that moisture content and
moisture transport are limiting

Lenschow, D. H., Wyngaard, J. C., & Pennell, W. T. (1980).

factors for the intensity of turbulence in the
convective boundary layer
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Near-surface quantities fit well with observations
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(Domain 04 Ax=78 m ) TKE: turbulent kinetic energy

TKE, DOM04, 20210614, Falkenberg ©
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= Crowd-sourced observations
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2. Experimental Setup around the Measurement
Campaign PIANO

cold air pool case, October 2017
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Model Setup of ICON-LAM* ] ©

Physics Configuration Model top 22 km
1. .
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1. Lottan Miller (1997) Model version icon-2024.10
2. Seifert and Beheng (2006)

3. Mellor and Yamada (1982), and Raschendorfer (2001) * Limited Area Mode (LAM)

4, Smagorinsky (1963), Lilly (1962), and Dipankhar (2015)

5. Louis (1979)

6. Tiedke (1989), and Bechthold et al. (2008)

7. Schrodin and Heise (2001), and Schulz et al. (2016)
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Figure: Temporal evolution of 10 m horizontal wind speed (left), 2 m temperature (middle), and 2 m relative
humidity (right), averaged over the nearest neighbouring grid cell from simulations with horizontal grid
spacings of 2 km (blue), 1 km (yellow), 0.5 km (green), 0.25 km (rosa), and observations from the Weather
station M0O7 (black) for the night between 15.10.2017, 12 h and 16.10.2017, 12 h.
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Wind circulation at higher resolution

AX =2 km Ax =1 km AX = 0.5 km
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£ oo . BeS|des having stronger wmds in the afternoon, the
: | |mpact on the temperature at2mis Iow in the simulations
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Figures: Vertical cross sections in the Inn Valley for horizontal grid scales of 2 km, 1 km, 500 m, and 250 m
(left to right). Contours represent the averaged horizontal wind speed, arrows indicate the wind direction,
contour lines show the potential temperature for a cold air pool case during the night of 15.-16. October
2017. Measurements are marked as lines (red). A strong jet is resolved by higher resolutions
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15.10.2017-12 h
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Radiation
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Outline

= Ground-based remote sensing
=2>FESSTValL
= TEAMX - PIANO

= Crowd-sourced observations

=>» Satellite-based evaluations
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observed hail size crowd data observed hail size crowd data

observed hail size crowd data

15km earlier

25km earlier

35km earlier

w
L

-]
L

S
L

~

—smmagime ¢ e

.
[}

—em =
e mae e

- (see -

o ses

sommemissese o weme

-
———meee —
omammmreme w00 mere

(=]

15km on time

25km on time

35km on time

15km later

25km later

35km later

o
—— st en omsen

0.0

T T T
2.5 5.0 7.5
predicted hail size model

T T T
0.0 2.5 5.0 7.5
predicted hail size model

T T T
0.0 2.5 5.0 7.5
predicted hail size model

For the specific case of hail size reports:

The location can be used as a guide
to judge if the model produced hail at
the right place

The quantitative comparison of
reported and predicted hail size is
difficult, probably due to a non-
standardized reporting procedure

Changed maximum value for median
diameter for hail in the parametri-
zation as a result

Next step: add information from radar

Sophie Lobel, Alberto de Lozar, Uli Blahak
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= Ground-based remote sensing
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= TEAMX - PIANO
= Crowd-sourced observations
= Satellite-based evaluations
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. ABI, SEVIRI and AHI 0.6um reflectances
= Visible reflectances from 0.6pm channel 15 January 2024 (21,18,12,9,3 UTC )

> SEVIRI: Met-9 & Met-10 - A D
(updated calibration; A. Mousivand, Eumetsat) e el SO s

» AHI: Him-9
» ABI: Goes-16 & Goes-18
= Experimental period
» January 2024
» Time resolution: 3-hourly data at 0, 3, 6, ... UTC

= Observation data processing
» DWD: Observations averaged onto model grid cells (here at 26km resolution)

» ECMWEF: Observation superobbing to ~29km resolution

20250821 Christina Stumpf, Christina Kopken-Watts, Axel Seifert """ 202



Intercomparison setup — Global NWP models ICON & IFS DeutscherWeﬂerdienstE
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= Similar resolutions: ICON @ 26km, IFS @ 29km
= Sub-grid cloud parameterizations
= |ICON model physics setups:

» 1M: 1-mom. scheme — operational

» 2Mi: 2-mom. ice scheme with MODIS CDNC

> 2Mi, CLC: 2-mom. ice scheme with MODIS CDNC and ad hoc modification
of cloud cover over sea by A. Seifert

= Effective cloud particle radii:

» ICON: radiation scheme (1M), microphysics (2Mi & 2Mi, CLC) or RTTOV
param. (Martin & Wyser)

» IFS: RTTOV param. (Martin & McFarquhar)

Christina Stumpf, Christina Kopken-Watts, Axel Seifert



Intercomparison setup — Radiative Transfer
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= MFASIS-NN in RTTOV-13.2: Fast RT model for visible satellite images

» NN-based approach with limited set of input parameters per atmospheric model column
» Trained on RTTOV-DOM (radiative transfer DISORT, 1 dim.)

NWP
model
profiles

= BRDF land atlas: based on Jan. 2024 MODIS collection 6 data (J. Vidot)

RTTOV / MFASIS-NN

solar satellite
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Refs.: Scheck 2021 (JQSRT), Baur et al. 2023 (AMT), RTTOV-14 Science and Validation Report
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Refl. histograms for SEVIRI: ICON vs. IFS
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Summary

= (Novel) observations, in addition to standard verification, can help in the
development of parametrizations

=» Process understanding
=» Fine-tuning, callibration

=» ldentification of missing processes

=>» Each observational data set is different, need to understand how the
measurement was taken and processed

= Quick availability of data is an advantage — easier to work on recent episodes




