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Figure 1: Convective extremes as function of resolution. The 95th
percentile of convective precipitation intensities, aggregated over different parts
of Germany for the years 2007-2008, on different horizontal (horizontal axis) and
temporal (vertical axis) resolutions: Entire year (a,b,c), summer season (d,e,f)
and winter season (g,h,i). All of Germany (a,d,g), North Germany (b,e,h), South
Germany (c,f,i); Intensities given in mm h=1.
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Figure 2: Stratiform extremes as function of resolution. Otherwise sim-

ilar to Fig. 1.
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Figure 3: Precipitation
similar to Fig. 1.
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Figure 4: Convective extremes as function of resolution. The 98th
percentile of convective precipitation intensities, Otherwise similar to Fig. 1.
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Figure 5: Stratiform extremes as function of resolution. The 98th per-

centile of stratiform precipitation intensities, Otherwise similar to Fig. 1.



c) South German

b) North German

a) German

123456 7 8 91012152550 34 56 7 8 9 1012152550
e) Summer, North German f) Summer, South German

123 456 7 8 91012152550
d) Summer, German:

345 6 7 8 9 10 12 15 25 50 12 3 45 6 7 8 9 1012 15 25 50

12
h) Winter, North German i) Winter, South German

1 2 3 4 5 6 7 8 9 101215 25 50
Winter, German

45 6 7 8 9 10 12 15 25 50

12 3 45 6 7 8 9 10 12 15 25 50

2 3 4 5 6 7 8 9 10 12 15 25 50

1
horizontal resolution in [km]

Figure 6: Precipitation extremes as function of resolution. The 98th
percentile of precipitation intensities, Otherwise similar to Fig. 1.
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Figure 7: Convective extremes as function of resolution. The 99th
percentile of convective precipitation intensities, aggregated over different parts
of Germany for the years 2007-2008, on different horizontal (horizontal axis) and
temporal (vertical axis) resolutions: Seasons: JJA (a,b,c), DJF (d,e,f), MAM
(g,h,i), and SON (j,k,1). All of Germany (a,d,g), North Germany (b,e,h), South
Germany (c,f,i); Intensities given in mm h~1.



a) JJA German b) JJA North German
360
240
180

A South German

time resolution in

12 3 456 7 8 9 1012 15 25 50

d) DJF, German

360
240|
180
120|
90|
60|
45|
30|
20|
15|
10|

5]

12 3 4 56 7 8 9 1012 15 25 50

MAM, German

360 360

240 240

180) 180)

120) 120)
90|
60)
45|
30|
20|
15|
10|
5

12 3 45 6 7 8 9 1012 15 25 50

j) SON, German:

360
240
180
120
90|
60|
45
30|
20
15
10|

5]

1 2 3 4 5 6 7 8 9 10 12 15 25 50
horizontal resolution in [km]

1 2 3 4 5 6 7 8 9 10 12 15 25 50
e) DJF, North German

6 7 8 9 10 12 15 25 50

12 3 45 6 7 8 9 1012 15 25 50 12 3 45 6 7 8 9 1012 15 25 50

k) SON, North German 1) SON, South German:

2 3456 7 8 9 1012 15 25 50 2 3456 7 8 9 1012 15 25 50

Figure 8: Stratiform extremes as function of resolution. Otherwise sim-
ilar to Fig. 7.
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Figure 9: Precipitation extremes as function of resolution. The 99th
percentile of precipitation intensities. Otherwise similar to Fig. 1.
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Figure 10: Convective extremes as function of resolution. The 99.9th
percentile of convective precipitation intensities. Otherwise similar to Fig. 1.
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Figure 11: Stratiform extremes as function of resolution. The 99.9th
percentile of stratiform precipitation intensities. Otherwise similar to Fig. 1.

12



a) German

12 3 45 6 7 8 9 1012 15 25 50 12

34 5 6 7 8 9 10 12 15 25 50

e) Summer, North German:

1 2 3 4 5 6 7 8 9 10 12 15 25 50
Winter, German

1 2 3 4 5 6 7 8 9_10_12152550
horizontal resolution in [km]

1 2

34 5 6 7 8 9 10 12 15 25 50

12 45 6 7 8 9 10 12 15 25

3
f) Summer, South German

12 3 45 6 7 8 9 1012 15 25 50

i) Winter, South German

12 3 45 6 7 8 9 1012 15 25 50

Figure 12: Precipitation extremes as function of resolution. The 99.9th
percentile of precipitation intensities. Otherwise similar to Fig. 1.
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Figure 13: Convective extremes as function of resolution. The 99th
percentile of convective precipitation intensities with a linear scaling at the x
and y-axis. The contour lines indicate the intensity decrease in %. Otherwise
similar to Fig. 1.
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Figure 14: Stratiform extremes as function of resolution. The 99th
percentile of stratiform precipitation intensities with a linear scaling at the x
and y-axis. The contour lines indicate the intensity decrease in %. Otherwise
similar to Fig. 1.
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Figure 15: Precipitation extremes as function of resolution. The 99th
percentile of precipitation intensities with a linear scaling at the x and y-axis.
Otherwise similar to Fig. 1.
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Figure 16: Convective dominance as function of resolution including
dry periods. The ratio of the number of convective precipitation events with
precipitation intensities larger or equal threshold intensity. Threshold intensity
is defined as the 95th percentile of total precipitation intensities over the dif-
ferent parts of Germany for the years 2007-2008. Panels otherwise as in Fig. 1.
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Figure 17: Convective dominance as function of resolution including
dry periods. The ratio of the number of convective precipitation events with
precipitation intensities larger or equal threshold intensity. Threshold intensity
is defined as the 98th percentile of total precipitation intensities over the dif-
ferent parts of Germany for the years 2007-2008. Panels otherwise as in Fig. 1.
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Figure 18: Convective dominance as function of resolution including
dry periods. The ratio of the number of convective precipitation events with
precipitation intensities larger or equal threshold intensity. Threshold intensity
is defined as the 99.9th percentile of total precipitation intensities over the
different parts of Germany for the years 2007-2008. Panels otherwise as in
Fig. 1.

19



a) German b) North German c) South German

360 j 360| ] 360
240 240 || 240] 0.99
£ 180] 180 180
c120 120 120
c o 90) 90| 0.98
O 60 60| 60|
S
S ) 45, 43|
Q 30 30 30 0.96
9 2 20 20|
O 15 15 15|
.g 10 10 10| 0.94
5 5 5
1234 56 7 8 910121525 50 123456 78 910121525 5 123456 7 8 9 1012152550
d) Summer, Germany e) Summer, North German f) Summer, South Germany
360 360 [ ] 360 [T ] 0.92
240 240) | 240]
180) 180) 180)
120) 120 120 0-90
90| 90) 90|
60| 60) 60|
45 45| 45 088
30| 30 30
20| 20 20|
15 15 15| 086
10| 10| 10
5 5 5
123 456 7 8 910121525 50 123 456 7 8 910121525 5 12 3456 7 8 9 1012152550 0.84
) Winter, German h) Winter, North German i) Winter, South German:
360 360) 360)
240 240 240 0.82
180) 180) 180)
120) 120 120
90| 90| 90| 0.80
60| 60) 60|
45| 45, 45|
30| 30 30| 0.78
20| 20 20|
15 15| 15
10| 10| 10 0.76
5 5 5

2 3 4 5 6 7 8 9 10 12 15 25 50 1 2 3 4 5 6 7 8 9 10 12 15 25 50 1 2 3 4 5 6 7 8 9 10 12 15 25 50
horizontal resolution in [km]

Figure 19: PDF overlap for convective precipitation intensity. PDF

overlap of each horizontal resolution between every temporal resolution and the
5 minute data. Panels otherwise as in Fig. 1.
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Figure 20: PDF overlap for convective precipitation intensity. PDF
overlap of each temporal resolution between every horizontal resolution and the
1 km data. Panels otherwise as in Fig. 1.
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Figure 21: PDF overlap for stratiform precipitation intensity. PDF

overlap of each horizontal resolution between every temporal resolution and the
5 minute data. Panels otherwise as in Fig. 1.
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Figure 22: PDF overlap for stratiform precipitation intensity. PDF
overlap of each temporal resolution between every horizontal resolution and the
1 km data. Panels otherwise as in Fig. 1.
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Figure 23: Consistent spatial and temporal resolutions. At derived us-
ing Eq. 5 for different values of Ax for convective (blue) and stratiform (red)
precipitation extremes at the 99th percentile for entire germany, north germany
and south germany. Black lines are least square fit of At = a x Az’ with the
fitting parameters a and b for entire gegmany. Errorbars indicate the standard
deviation of parameter estimates. Gray lines show At ~ Az and At ~ Ax?,
respectively. a, Initial resolutions Aty = 5 min, Axg = 1 km. b, Atg = 5 min,
and aggregated spatial resolutions Azg = 2 km (convective) and Axg = 3 km
(stratiform). ¢, ST-ratio (Eq. 7) for both precipitation types for different parts
of Germany over the entire year.



