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Take Home Messages

1. Early in the forecasts, the two stochastic parameterizations have different effects:

LMU

» PSP scheme responds to boundary layer turbulence and produces strong perturbations and error growth in phase with the diurnal cycle of convection

» SPPMP produces perturbations in regions with existing precipitation that grow more slowly with lead time, independent of the time of day

Differences between the two stochastic schemes are short-lived, and within a day of simulation, the amplitude and structure of differences are similar. This is associated with

saturation of error growth on small scales (up to about 50 km).
No additive perturbation growth beyond the first hours is discernible using both schemes in parallel.

The locations and amplitudes of upscale error growth are determined by the synoptic-scale dynamics, independent of the details of the stochastic physics.

Experimental Design A. Summer vs Winter Case
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RMDTE (m s') and hourly precipitation (>0.1mm, blue contours) at various lead times for WEAK Convection (left) and WINTER (right) case.

» Different responses at early lead times (6 to 12 h)

» PSP scheme has a stronger impact in the WEAK
case, while SPPMP dominates the WINTER case

» Additive effect only at the beginning of the forecast

» After 24h RMDTE ratio converges to 1 in both
cases
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and 10min temporal scales

Forecast lead time ([hl

» Forecasts become more indistinguishable, not just
amplitude but also spatial distribution, showing the
importance of the dynamical processes that amplify
perturbations over time.
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(Thompson et al. 2021)
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» WINTER: saturation amplitudes in the PR spectrum at
larger scales

» SUMMER: PR spectrum peaks at wavelengths of 30-50km

» ALL: BKE largest for synoptic wavelengths above 500 km

» PSP: faster precipitation and kinetic energy error growth
but SPPMP higher amplitudes at 6 h in WINTER

» PSP and SPPMP: difference spectra after 6h have peaks in

Spectral density [m?2 s~2]

similar wavenumber bands indicating that spatial length
scale of the perturbations does not imprint itself onto the

forecasts
» small spatial scales saturate faster and thus have less

predictability than larger scales
» wavelengths of 100 km or less are close to saturation after
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Spectra of (top) background and difference hourly precipitation and (bottom) kinetic energy for different lead times and weather situations. Each
line shows the average of four spectra (two 00 UTC and two 12 UTC runs). The difference fields are computed against unperturbed forecasts.
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» SUMMER: precipitation and kinetic energy errors saturate at
scales < 50km within one day

» WINTER: lower saturation levels indicate higher predictability

» PSP higher saturation levels in DKE and DPR than SPPMP
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except in WINTER cases with a short lead time, but > 100km
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SPP faster again
How is an increase in enerqgy error associated with the error in
precipitation?
» saturation ratios grows at the same rate < 50km
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» WINTER, STRONG: close to the diagonal, but slower progress
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on larger scales

» WEAK: higher PR saturation ratios than KE, esp. with PSP,
pointing to more effective decorrelation of the PR field

» WEAK: predictability of convection is less than a day on all
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