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Tibetan Plateau Vortices (TPVs)

Frequent phenomena
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Mainly present at 500 hPa level
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Spatial scales
horizontal: Meso-a-scale, 400-800 km

40N -

35N

vertical: 2-3 km
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Pronounced annual cycle with maximum
occurrence frequency in summer and
minimum in winter
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Only a minority of TPVs move off the
Tibetan Plateau
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Precipitation contribution
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TPV-associated precipitation
accounts for up to 70% of the total
monthly precipitation on the TP
Contribution downstream up to 20%



Precipitation contribution

ERA-Interim July average
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July 2008 TPV associagNed precipitation
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July 2008 TPV associagNed precipitation i
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July 2008 TPV associagNed precipitation i
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July 2008 TPV associagNed precipitation i
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July 2008 TPV associagNed precipitation i
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July 2008 TPV associagNed precipitation i

Colour shading: precipitation rate
Grey contours: orography
Dotted contours: updraft
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Moisture transport

ERA-Interim 2008-07-19T00:00:00

—500

400

1

300 -

kgm™'s

200

100

UNIVERSITY OF GOTHENBURG



Moisture transport
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Mesoscale convective system (MCS) triggered by moving-off TPV
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Extreme precipitation events based on in-situ observations (2000-2018)

75°E 80°E 85°E 90°E 95°E 100°E 105°E 102°E  103°E  104°€  105°E  106°E  107°E  108°E
7 ,\"‘3 7000
a ‘ 6000
5000
E
4000 3
©
c
°
3000 %
o® o 5
. ~ - m
. 2000
5 ’o y |
.
' 1000
v y e o
+
* o
Ty L ) . e
75°E 80°E 85°E 90°E 95°E 100°E 105°E 102°E  103°E  104°E  105°E  106°E  107°E  108°E 9

How often do extreme precipitation events in this region
occur in connection to mesoscale weather systems?

UNIVERSITY OF GOTHENBURG



Extreme precipitation events based on in-situ observations (2000-2018)

Coordinates Precipitation | Elevation
N° | Station Date
(long., lat)) (mm d-1) (m)
5000
1| 56188 10367, 31.0 08-07-2013 4238 698.5
-
2 | 56291 104.28, 3093 10-07-2018 321.9 469.0 4000
3 | 57507 1053, 2033  08-07-2007 298.7 373.4
] _ % 3000
4| 56186 1042, 31.33  18-08-2010 2925 589.0 - -
¢ L E
-07- |
5 | 56207 104.15, 30.02 24-07-2010 2845 4365 15000
6 | 57402 1057, 30.77  07-06-2002 278.0 394.5
1 1000
7 | 56196 104.73, 31.45 04-07-2017 266.7 522.7
8 | 57402 1057, 3077 08-08-2014 261.8 394.5 Lo
9 | 56665 101.85, 2668 22-07-2007 261.7 11403 108 110
10| 57237 108.03, 32.07 16-07-2010 255.8 674.0
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Extreme precipitation event example
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MCSs and TPVs associated with extreme precipitation events
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MCSs and TPVs associated with extreme precipitation events
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Moisture transport July/August events
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Stronger moisture transport into the Sichuan basin and towards the edge of
the Tibetan Plateau during the extreme events than for the July/August
climatology
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Connection to the jet stream
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Jet stream further south during the extreme events than for the climatology
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Key points

* 6 out of the 9 extreme precipitation events classified as organized
can be attributed to the occurrence of a mesoscale weather system
(MCS, TPV, both)

* Moisture transport into the Sichuan facilitated by TPVs / mesoscale
disturbances — environment favorable for strong convection

« Subtropical westerly jet further south during extreme events

» Position and strength of jet essential for moving-off TPVs
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