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S1 —June event: Precipitation
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Figure S1.1. Daily accumulated precipitation of GPM IMERG (first row) and difference in daily
accumulated precipitation of CPTP simulations and GPM IMERG (rows 2-5) for June 25-29, 2020.
The black and grey lines mark the 3000 m and 700 m contour of the TP, respectively.



S1 —June event: Precipitation
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Figure S2.1. Median FSSs of hourly precipitation fields during June 26-27, 2020, with
GPM IMERG as reference field compared to the CPTP simulations at different thresholds.



S1 —June event: Jet stream position

a) ERA5 mean jet position
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Figure S1.3. Mean zonal wind at 200 hPa during June 26-27, 2020, for (b) ERA5 and (c)-(f) the CPTP
simulations. The white contour shows the 20 ms™ zonal wind and the ERA5 mean jet stream position
during June 2020 is shown in (a). The black line marks the 3000 m contour of the TP, and the white box
indicates the study area. The dashed white line in (a), (c)-(f) indicates the jet position during the event as
in (b) for comparison.
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S1 —June event: Water vapour transport
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Figure S1.4. Total mean vertically integrated water vapour transport (IVT) during June 26-27, 2020 (kg m1s?)

for (a) ERA5 and (b)-(d) CPTP simulations. The black line marks the 3000 m contour of the TP, and the white

box indicates the study area. IVT = \/qu2 + qv?, with u and v the zonal and meridional wind components,
and q the relative humidity.




S2 — July event: Precipitation
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Figure S2.1. Daily accumulated precipitation of GPM IMERG (first row) and difference in daily
accumulated precipitation of CPTP simulations and GPM IMERG (rows 2-5) for July 23-26, 2020.
The black and grey lines mark the 3000 m and 700 m contour of the TP, respectively.



S2 — July event: Precipitation

FSS

FSS

Figure S2.2. Median FSSs of hourly precipitation fields during July 24-25, 2020, with GPM
IMERG as reference field compared to the CPTP simulations at different thresholds.
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S2 — July event: Jet stream position
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Figure S2.3. Mean zonal wind at 200 hPa during July 24-25, 2020, for (b) ERA5 and (c)-(f) the CPTP
simulations. The white contour shows the 20 ms™ zonal wind and the ERA5 mean jet stream position
during July-August 2020 is shown in (a). The black line marks the 3000 m contour of the TP, and the white
box indicates the study area. The dashed white line in (a), (c)-(f) indicates the jet position during the event
as in (b) for comparison.




S2 — July event: Water vapour transport
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Figure S2.4. Total mean vertically integrated water vapour transport (IVT) during July 24-25, 2020 (kg ms?)
for (a) ERA5 and (b)-(d) CPTP simulations. The black line marks the 3000 m contour of the TP, and the white

box indicates the study area. IVT = \/qu2 + qv?, with u and v the zonal and meridional wind components,
and q the relative humidity.
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S3 — Differences in observational datasets
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Figure S3.1. Daily accumulated precipitation for different observations (ERA5, GPM IMERG, CMORPH,
MSWEP) during June 25-29, 2020. The black and grey lines mark the 3000 m and 700 m contour of the

TP, respectively.
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S3 — Differences in observational datasets
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Figure S3.2. Daily accumulated precipitation for different observations (ERA5, GPM IMERG, CMORPH,
MSWEP) during July 23-26, 2020. The black and grey lines mark the 3000 m and 700 m contour of the

TP, respectively.
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S3 — Differences in observational datasets

08-15 08-16 08-17
: ;, P <o o VR Rt s . ;/7 Pa(is = 9%
i = E
180
150
=
120§,
C
(@)
.%
F90 =
Res
O
Q
—
60
0. 32°N{ 4 agesfeis = o
w . ’ , -30
S 30°N V& ‘. & 4 7, P by
v g I8y R 1 09 PR, 2 1y
z 28°N-, o °va ' y W s d{gw '”.v W g - . ‘.{g: . e . a{”: ‘, Heéo . a{g;’ ' L1,
100°E 105°E 110°E 100°E 105°E 110°E 100°E 105°E 110°E 100°E 105°E 110°E 100°E 105°E 110°E

Figure S3.3. Daily accumulated precipitation for different observations (ERA5, GPM IMERG, CMORPH,
MSWEP) during August 11-12 and 15-17, 2020. The black and grey lines mark the 3000 m and 700 m contour

of the TP, respectively.
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Data availability & useful links

* ERAS5 hourly data on both single and pressure levels, as well as ERA5 monthly

averaged data on single levels is available at the Copernicus Climate Data Store:

https://cds.climate.copernicus.eu/ (Hersbach et al., 2020)

e GPM IMERG L3 VO6B (Huffman et al., 2019) is accessible at
https://disc.gsfc.nasa.gov/datasets/GPM 3IMERGHH 06/summary

* CMORPH (Xie et al., 2019) can be downloaded at
https://www.ncei.noaa.gov/data/cmorph-high-resolution-global-precipitation-

estimates/access/

« MSWEP (Beck et al., 2019) is available on request at
https://www.gloh20.org/mswep/

 CORDEX FPS CPTP project website: http://rcg.gvc.gu.se/cordex fps cptp/
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