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The supplemental material provides additional figures with results for all parameter combi-
nation in all simulation settings.

1 Additional results for Setting 1

An overview the additional results for Setting 1 is provided in Table 1.

*Corresponding author, Sebastian.Lerch@kit.edu



Table 1: Overview of parameter combinations for Setting 1 with references to corresponding
figures in this supplement.
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Figure 1:

DM test statistic

DM test statistic

Summaries of DM test statistic values based on ES (top) and VS (bottom) for Setting
1 with ¢ = 0, and 0 = 0.5. ECC-Q forecasts are used as reference model such that
positive values of the test statistic indicate improvements over ECC-Q and negative
value indicated deterioration of forecast skill. Boxplots summarize results of the 100
Monte Carlo repetitions of each individual experiment. The horizontal gray stripe
indicates the acceptance region of the two-sided DM test under the null hypothesis of
equal predictive performance at a level of 0.05. Simulation parameter choices where the
correlation structure of the raw ensemble is correctly specified (p = pg) are surrounded
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Figure 2: As Figure 1, but for e =0, and ¢ = 1.
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Figure 3: As Figure 1, but for

e=0,and 0 = V2.
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Figure 5: As Figure 1, but for e = 1, and ¢ = 0.5.
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Figure 6: As Figure 1, but for e =1, and ¢ = 1.
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Figure 7: As Figure 1, but for

e=1,and o = V2.
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Figure 8: As Figure 1,

10

but for € = 1, and o = /5.
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Figure 9: As Figure 1, but for e = 3, and ¢ = 0.5.
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Figure 10: As Figure 1, but for € = 3, and 0 = 1.
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Figure 11: As Figure 1, but for e = 3, and o = /2.
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Figure 12: As Figure 1, but for e = 3, and o = /5.
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2 Additional results for Setting 2

An overview the additional results for Setting 2 is provided in Table 2.

Table 2: Overview of parameter combinations for Setting 2 with references to corresponding
figures in this supplement.

no € o  Figure
2 2 025 13
2 3 05 14
2 3 1 15
2 3 3 16
2 3 5 17
2 3 025 18
2 3 05 19
2 3 1 20
2 3 3 21
2 3 5 22
2 5 025 23
2 5 05 24
2 5 1 25
2 5 3 26
2 5 5 27
3 2 025 28
3 3 05 29
3 3 1 30
3 3 3 31
3 3 5 32
3 3 025 33
3 3 05 34
3 3 1 35
3 3 3 36
3 3 5 37
3 5 025 38
3 5 05 39
3 5 1 40
3 5 3 41
3 5 5 42
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Figure 13:

Summaries of DM test statistic values based on ES (top) and VS (bottom) for Setting
2 with pg = 2,¢ = 2, and o = 0.25. ECC-Q forecasts are used as reference model
such that positive values of the test statistic indicate improvements over ECC-Q and
negative value indicated deterioration of forecast skill. Boxplots summarize results
of the 100 Monte Carlo repetitions of each individual experiment. The horizontal
gray stripe indicates the acceptance region of the two-sided DM test under the null
hypothesis of equal predictive performance at a level of 0.05. Simulation parameter
choices where the correlation structure of the raw ensemble is correctly specified

(p = po) are surrounded by black boxes.
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Figure 14: As Figure 13, but for pg = 2,e = 2, and o = 0.5.
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Figure 15: As Figure 13, but for yg =2,¢ = 2, and o = 1.
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Figure 16: As Figure 13, but for pg = 2,¢ = 2, and o = 3.
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Figure 17: As Figure 13, but for pg = 2,¢ = 2, and o = 5.
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Figure 18: A

s Figure 13, but for ug = 2,e = 3, and o = 0.5.
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Figure 19: As Figure 13, but for ug = 2,e = 3, and o = 0.5.
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Figure 20: As Figure 13, but for yg =2,¢ = 3, and o = 1.
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Figure 21: As Figure 13, but for yg =2,¢ = 3, and o = 3.
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Figure 23: A

s Figure 13, but for g = 2,e =5, and o = 0.5.
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Figure 24: As Figure 13, but for yug = 2,e =5, and o = 0.5.
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Figure 25: As Figure 13, but for yug =2,¢ =5, and o = 1.
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Figure 26: As Figure 13, but for yg =2,¢ =5, and ¢ = 3.
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Figure 27: As Figure 13, but for yg =2,¢ =5, and o = 5.
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Figure 28: As Figure 13, but for pg = 3,e = 2, and o = 0.5.
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Figure 29: As Figure 13, but for pg = 3,e = 2, and o = 0.5.
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Figure 30: As Figure 13, but for yg = 3,¢ = 2, and o = 1.
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Figure 31: As Figure 13, but for pg = 3,¢ = 2, and o = 3.
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Figure 32: As Figure 13, but for yg = 3, = 2, and o = 5.
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Figure 33: As Figure 13, but for yg = 3,e = 3, and o = 0.5.
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Figure 34: As Figure 13, but for yg = 3,e = 3, and o = 0.5.
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Figure 35: As Figure 13, but for yg = 3,¢ = 3, and o = 1.
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Figure 36: As Figure 13, but for ug = 3,¢ = 3, and o = 3.
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Figure 37: As Figure 13, but for yg = 3,¢ = 3, and o = 5.
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Figure 38: As Figure 13, but for yug = 3, =5, and o = 0.5.
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Figure 39: As Figure 13, but for yg = 3, =5, and o = 0.5.
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Figure 40: As Figure 13, but for yg = 3,e =5, and o = 1.
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Figure 41: As Figure 13, but for yg = 3,¢ =5, and o = 3.
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Figure 42: As Figure 13, but for yg = 3, =5, and o = 5.
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3 Additional results for Setting 3

Results for scenarios A, C, D from the following table.

[y gy Oy | Mz Sz Oz
0.0 -01 10|10 0.0 0.2
00 -0.1 1.0|0.0 0.0 2.0
1.0 03 1.0]0.0 0.0 2.0
00 00 1.0(0.0 00 1.0

Caw»

Table 3: Different simulation scenarios for Setting 3.
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Figure 43: Summaries of DM test statistic values based on ES (top) and VS (bottom) for Setting
3, scenario A from Table 3. ECC-Q forecasts are used as reference model such that
positive values of the test statistic indicate improvements over ECC-Q and negative
value indicated deterioration of forecast skill. Boxplots summarize results of the 100
Monte Carlo repetitions of each individual experiment. The horizontal gray stripe
indicates the acceptance region of the two-sided DM test under the null hypothesis of
equal predictive performance at a level of 0.05. Simulation parameter choices where
the correlation structure of the raw ensemble is correctly specified (p, = py) are
surrounded by black boxes.
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Figure 44: Summaries of DM test statistic values based on ES (top) and VS (bottom) for Setting
3, scenario C from Table 3. ECC-Q forecasts are used as reference model such that
positive values of the test statistic indicate improvements over ECC-Q and negative
value indicated deterioration of forecast skill. Boxplots summarize results of the 100
Monte Carlo repetitions of each individual experiment. The horizontal gray stripe
indicates the acceptance region of the two-sided DM test under the null hypothesis of
equal predictive performance at a level of 0.05. Simulation parameter choices where
the correlation structure of the raw ensemble is correctly specified (p, = py) are
surrounded by black boxes.
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Energy Score, iy =0,0y=1,& =0, k=0, 0,=1,&=0

0,=0.25 0,205 0,=0.75
10
B T T T e | e E o e
el L é= »
-10 s
S
20 B
-30
10
o
T e D e e el | e e
g —_ —— + .
» -10 1
0 o
L 20 @
s
8 -30
10
B T o ot el T o T e T EE I T T T
—— == == .
-10 s
by
20 o
-30
ENS EMOS-Q dECC ECC-S GCA  SSh ENS EMOS-Q dECC ECC-S GCA  SSh ENS EMOS-Q dECC ECC-S GCA  SSh
Model
ENS dECC GCA
Model E
EMOS-Q £ ECC-S [ Ssh
Variogram Score, gy =0, 0, =1,&,=0, 4y =0,0,=1,&=0
p,=0.25 0,205 0,=0.75
20
10
B - T e e e = e B e ®
-10 - é e
¥
B
-20
-30
20
o 10
2 $
§ OF =g === =-=-=-=-=====Fl=F===== '*'-------------------- [T """~~~ =7=="==========~+= ®
. = .‘
@ -10 o
L o
= 20
a
-30
20
10
iR-cclscoccooocccosocosoocoooifls % --------------------- L EEEEL 0= 2" >
1
-10 5
vl
-20
-30
ENS EMOS-Q dECC ECC-S GCA  SSh ENS EMOS-Q dECC ECC-S GCA  SSh ENS EMOS-Q dECC ECC-S GCA  SSh
Model

Figure 45: Summaries of DM test statistic values based on ES (top) and VS (bottom) for Setting
3, scenario D from Table 3. ECC-Q forecasts are used as reference model such that
positive values of the test statistic indicate improvements over ECC-Q and negative
value indicated deterioration of forecast skill. Boxplots summarize results of the 100
Monte Carlo repetitions of each individual experiment. The horizontal gray stripe
indicates the acceptance region of the two-sided DM test under the null hypothesis of
equal predictive performance at a level of 0.05. Simulation parameter choices where
the correlation structure of the raw ensemble is correctly specified (p, = py) are
surrounded by black boxes.
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4 Additional results for Setting 4

Results for all values of p and pg are shown in Figure 46.
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Figure 46:
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Summaries of DM test statistic values based on ES (top) and VS (bottom) for Setting
4. ECC-Q forecasts are used as reference model such that positive values of the test
statistic indicate improvements over ECC-Q and negative value indicated deteriora-
tion of forecast skill. Boxplots summarize results of the 100 Monte Carlo repetitions
of each individual experiment. The horizontal gray stripe indicates the acceptance
region of the two-sided DM test under the null hypothesis of equal predictive perfor-
mance at a level of 0.05. Simulation parameter choices where the correlation structure
of the raw ensemble is correctly specified (p = pg) are surrounded by black boxes.
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