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Figure 1. Examples of various convergence tests with EPPES for

parameter controlling ENTRainment of deep ORGanized convection.
1. What optimisation target to use? Panel (a) shows effect of different optimisation targets. Otherwise the two
experiments are identical. Panel (b) shows effect of increasing degree of
realism as In table 1. X-axes refer to the Initialization dates of the

* Aspects to consider when designing convergence tests:

2. Which the level of realism to choose for convergence

? e
tests: ensemble forecasts. Default value refers to the control model with fixed
3. Which test set-up is the most informative? parameter values.

4. What kinds of problems are likely to be encountered? » Thorough inspection of level 2 experiments with ENTRORG:

5. Can one trust algorithic tuning? ir CRPS; part 1, part 2
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total energy norm AE _: Figure 2_. Mean value (left) and Figure 3. Evolution of
- 12 3 spread (right) related components  convergence tests with the best
<fIrCTEfI>=_jJ W24y P T2y ’E]dE P i 4= ”R—lnpg ]d of fair CRPS from the last forecast length of 24 hours.
2 I ey on teration. Part 1 = distance of Besides the evolution, this figure

mean from default, part 2 = spread  also gives information about the
of the ensemble. White boxes best ways to use computational

* Fair CRPS (Leutbecher 2018) for measuring the convergence mean that those experiments have  resources.
| | - not been done.
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* Testing with different levels of realism gives information
g g
Table 1. Convergence tests with increasing degree of about suitability of the optimisation target to the parameters
realism; step by step towards genuine model tuning. at hand. Here AE_ is more suitable than RMSE_._ (Figure 1).

Use as comprehensive optimization target as possible.
Number of Different  Stochastic 1 1% g b

parameters initial physics * The best forecast length for the chosen 2 convective
conditions (SPPT) parameters is 24 hours (Figure 2).
Level O 2 No No » Convergence with small ensembles may be unstable or
Levell 2 Yes No parameters may even diverge. Safe but efficient option for 2
Level 2 2 Yes Yes parameters is to use ensembles of ~20 members (Figures 2
Level 3 5 Yes Yes and 3).
* Problems: convergence can occur in wrong value even with
AE_(Figures 1 and 2), and this cannot be easily avoided with
different algorithms.
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