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Background

Precipitation occurs in the appropriate (®) Orographic
atmospheric environment m*é

* favorable atmospheric temperature,
humidity and air upward movement

* atmospheric disturbance trigger
mechanism, such as mountain barrier

(@) Orographic

forcing
(stable)

_&

lifting
(unstable)

(c)

Obstacle effects

v EDRELRK (K. BELE)
v : 5@ 18 + 2 R IF 5 \
Y Schematic illustration of the effects of a mountain barrier on

=REK?

cloud formation (modified after Banta, 1990)
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Climatological structural features of DCS over four different subregions

--------- 15.4 km
15.1 km
....... (H_20dBZ)
______ 11.1km
_____ (H_30dBZ)
6.6 km
(H_40dBZ)
Tibetan Plateau
(TP) B Different height of echo top
th
I Hi‘::al:;":n 1 South Asian Subcontinent | Ocean B A little higher in SHE
1 Front 1 |
N — — S B Relative lower in ocean
® The size of the ellipses reflects schematically the mean 20-, 30-, and B Weak convective system in TP
40-dBZ echo top height and size of the DCS. B Missed in the blue box (Steep
® The size is deduced from the radar pixel count for reflectivity slope of southern Himalayas)

exceeding 20, 30, and 40 dBZ, respectively. (Qie et al. 2011, JC)



A: Calibrated TRMM-
based monsoon
rainfall amounts
averaged from January
1998 to December
2005

o

; Depth (km)
N BN
o o

B: 5-km-radius relief
calculated from
topographic data

5-km-radius relief
(km)
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Bookhagen and Burbank,2006: Topography, relief, and TRMM-derived rainfall variations
along the Himalaya. G.R.L. 33, L0O8405
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Schematic illustrations of typical
extreme precipitation events in each
subregion (Houze et al. 2007)
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e Standard data sets of 1B01 and 2A25 at

Height 403km

version 7, rainy season in south Asian §4 o P every928min
summer monsoon (May-August) from 1998
to 2012

e 2A25, precipitation profile and types, vertical
and horizontal resolutions of 250 m and 5
km, respectively.

 1BO01, radiances at five wavelengths (0.63,
1.6, 3.7,10.8 and 12.0 um) with 2.1 km
horizontal resolutions at nadir.

 Topography data (3 km horizontal resolution)
from NGDC/NOAA
(http://www.ngdc.noaa.gov/)

« Collocated 1B01, terrain elevation and 2A25 Schemat.ic view of the scan
at PR rain pixels by a weighted-averaging geometries of the three TRMM
method (PR and VIRS simultaneous primary rainfall sensors: TMI, PR,
measurements) and VIRS (From JAXA web site)
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® Layer differences: four over FGP and FHH (evaporation of rain droplet,
coalescence of particles (size and phases), mixture of different phases, and
crystallization of particles), three over SSSH, two over HTPT

® Ratio difference above 5km (mixing layer) —— intensity of ascending
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Fu et al., 2018: Precipitation characteristics over the steep slope of the Himalayas in rainy season observed by TRMM PR and VIRS. Clim Dyn, 51:1971-1989
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Fu et al., 2018: Precipitation characteristics over the steep slope of the Himalayas in rainy season observed by TRMM PR and VIRS. Clim Dyn, 51:1971-1989
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Schematic diagram of the distribution for precipitating clouds
submerged in South Asian Monsoon flows from the FGP via the FHH
and the SSSH to the HTPT
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Zhang et al., 2018: Impact of the surface wind flow on precipitation characteristics over the southern
Himalayas: GPM observations, Atmospheric Research 202: 10-22
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N g

o BVFHIBEBETTE (REBE , BERSMUEERNE R, 7EPR
Bt LSEBR &

o BMFHATEAR (BoKEERIRELEOKER) , 2K
PEIK B ;

o RSB THRLHERE S BEUR Hb R K R B B R AR R R ARE (R
1% 48 1L ik 5 3 B K % X T TR )

o W\F T BEIEHITERIFEK B . ML

« BREGH. BRAXNHRITR. BHEREK. ZHE, F5?

Fu et al., 2018: Precipitation characteristics over the steep slope of the Himalayas in rainy
season observed by TRMM PR and VIRS. Clim Dyn, 51:1971-1989



R ER T |
BB REPESS IR !



