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Analyses of atmospheric observations of torrential rainfall of
Typhoivn Co-May and southwest monsoon flow in 2025
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@ Motivation and objectives
2025-07-28 ~ 08-04TTER =g /&l & A E S = PR =4

Torrential Rainfall of Typhoon CO-MAY and Southwest Monsoon Flow in 2025
rainfall and lightning (daily) (hourly)
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The topographic effect 372 &
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Lightning time series distribution

— = . -+ = 50 07-28 07-29 07-30 07-31 08-01 08-02 08-03 08-04
7J: F/a =& =R B:I: ﬂﬂ F/a =2} ' Minutely Lightning Strikes (land)

PP S

100

50

W

ALl

4 07-28 07-29 07-30 07:31 08-01 08-02 08-03 08-04
i Minutely Lightning Strikes (sea)
= ==
g PJE
150
100
50

I Luu 1“...‘ "

‘ \MWW XA DAL BB R EZ 2 Z Central Weather Administration




)
I:I

2 -PIE-P

i
iR

<71
l\l

7(2024-03-31T07:00-08:00)
EEIEID POSE f2 PR (mm)
_ 2024-03-31T07:00-08:00 Radar - 2024-03-31T07:00-08:00 Lightning _

2024-03-31T07:00-08:00 Rain

25°

24° 8

121°

122°

P 24°
- EEEE - PIE

PErR 2% EEJEEHHZEEﬁH%EiE%1%
F'ﬁ*:’“/ﬂZFJFH S Z[CDRERIELE -
e\/\/\f\m\m\m

121°

1Zo[E BE B
PEKAGET ~ BIZLR

:‘:LE:S/J°

ZNZ
X

BrpRE 22 ZE Central Weather Administration



Severe convection near the mountain
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@ Literature Review

Cloud Microphysics and Polarimetric Radar Variables
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Figure 10. Schematic illustration of the main hydrometeor characteristics and
VHEF source count profile (red line) in storms with and without lightning activity.
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Mattos, E. V., L. A. T. Machado, E. R. Williams, and R. 1. Albrecht (2016), Polarimetric radar characteristics of storms
with and without lightning activity, J. Geophys. Res. Atmos., 121,14,201-14,220, do1:10.1002/2016JD025142.

BB R EZ 2 Z Central Weather Administration

T\




@ Radar polarimetric variables (2025-07-30T21:00 )

Z,; (dBZ)(mm%/m?) Z o (dB)

10~ 15 km

Polarimetric Radar Variables
Z,(dBZ): Horizontal Reflectivity
Zpr (dB): Differential Reflectivity

Kyp (deg/km): Specific Differential Phase
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@ Literature Review
Lightning and Radar Reflectivity

The Relationship Between Lightning Activity and Ice Fluxes in Thunderstorms

Validation of the ice flux hypothesis using dual-polarimetric, dual-Doppler radar observations
and total lightning data.

Flux hypothesis f =C-p-F,=C - (pm - Ve) - (Mpy - W)

f: the lightning rate; C: constant; p - F; : the ice mass flux product

P = (Pm * V;) : the downward mass flux of solid precipitation (graupel)
p.,: precipitation ice mass
v, the terminal fall speed of hydrometeors

F; = (np,, - w) : the upward mass flux of ice crystals(non-precipitation)
np,,: hon-precipitation ice mass
w: the vertical wind speed
p and Fi existing at the top of the charging zone

Deierling, W., W. A. Petersen, J. Latham, S. Ellis, and H. J. Christian (2008), The relationship
between lightning activity and ice fluxes in thunderstorms, J. Geophys. Res., 113, D15210,
doi:10.1029/2007JD009700.
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@ Lightning density
Lightning density (daily) Lightning density (hourly)
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* The relationship between lightning activity and rainfall in thunderstorms.
| * Lightning highly correlated to severe rainfall region.
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2025-07-31T00:00

Rainfall ClassificationFR = 77 2k

07-28~08-04

AT 500mm/24h
KE=FR 350mm/24h, 200mm/3h
=R 200mm/24h, 100mm/3h
KR 80mm/24h, 40mm/lh
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A

The relationship between lightning activity and rainfall in thunderstorm.
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A

The relationship between lightning activity and rainfall in thunderstorm.
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A

The relationship between lightning activity and rainfall in thunderstorm.
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Empirical relationship between lightning and rainfall
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Empirical relationship between lightning and rainfall
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