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Reintroducing missing variability on the resolved scales
Physically—based Stochastic Perturbations (PSP)
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Formulation of PSP with case studies: Kober and Craig, 2016. JAS.
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Physically—based Stochastic Perturbations (PSP)
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Effect of PSP

Case study: Diurnal convection
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Testing PSP in COSMO-KENDA
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1h cycling

40 Members plus deterministic run
ICON Ensemble BC

Latent heat nudging

ID: 6000.04

Description of KENDA: Schraff et al., 2016. QJRMS.
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HIWeather Period May/June 2016

2"d phase (roughly 3 — 9 June)

1%t phase (roughly 26 May to 2 June)
e Cut-off low

e Strong synoptic lifting

e Example day: 29 May (Braunsbach
flooding)

uuuuuu

. ST A H
500 hPa Geapotential [gpdam], Bodsndruck [hPal, relative Topographie HSGO0-H1080 [gedam]
Montog, 30-05-2016 12 UTC {GFS)  {Analyse) (@ waw wetterd. de

Stationary ridge
Weak gradients

Example days: 4 and 5 June (diurnal
convection)

- e Y
500 hPa Seapotential [gpdam], Bodendruck [hPa), relative Topographie H320-H1000 [gpdam]
Sonntog, 05-06-2016 12 UTC (GFS)  {Analyse) (@ wirw wetterd. de

Summary of extreme weather and meteorological situation: Piper et al., Nat. Hazards Earth Syst. Sci., 2016
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REF vs. PSP Precipitation Forecasts

Strong forcing: 29 May

Deterministic forecasts 20160529000000
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Weak forcing: 4 June

o Deterministic forecasts 20160604000000
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e Small impact of PSP in strong
synoptic forcing situations
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e REF already captures Cl well

- Trying to fix a non-existent problem?

s.rasp@Imu.de




‘\";",’ Waves to Weather — DFG Collaborative Research Center 165
tur_len Tuning

e tur_len = turbulent mixing

Temperature bias of 12h forecasts verified against
length scale 12UTC TEMP for weak forcing period
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Experiments
REF PSP REF_TL500
* No PSP e PSP with original * No PSP
settings
e tur_len=150m e tur_len=150m e tur_len=500m

COSMO User Seminar — March 2017 s.rasp@Imu.de 10



‘\"b",’ Waves to Weather — DFG Collaborative Research Center 165
Impact of changing tur_len

Temperature bias of 12h forecasts verified against

12UTC TEMP for weak forcing period Weak forcing: 4 June
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- Potentially reduce temperature bias by increasing mixing
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Experiments

REF PSP REF_TL500 PSP_TL500
 No PSP e PSP with original  No PSP e PSP with original
settings settings
(adjusted)
e tur_len=150m e tur_len=150m e tur_len=500m e tur_len=500m
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Changing tur_len plus PSP

Temperature bias of 12h forecasts verified against
12UTC TEMP for weak forcing period
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— TL500 + PSP could produce similar precipitation amounts
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Summary, Part |

Systematic impact of PSP

Stochastic perturbations in the BL with
physically-based amplitudes

Earlier and more convection

REF already does will in terms of Cl

Combination of increased mixing and PSP
could be used to reduce T bias

Deterministic forecasts 20160604000000
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What about Ensemble Spread?

e Can small-scale perturbations increase e Metric: Upscaled (ca. 60km) standard
ensemble spread? deviation normalized by total precipitation
amount
Strong forcing: 29 May Weak forcing: 5 June
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summary
Systematic impact of PSP Dispersive impact of PSP
e Stochastic perturbations in the BL with e Potentially larger spread in initial
physically-based amplitudes conditions
e Earlier and more convection e Are small-scale perturbations relevant in

the presence of large-scale perturbations?

REF already does will in terms of Cl

Combination of increased mixing and PSP Only small-scale perturbations

could be used to reduce T bias r\
0O 0 0O

Deterministic forecasts 20160604000000
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