y.% % g
@ r\ "»‘ Y A\ N\ &-
A\ = > S \
& £ — s M=y W < \ Y 5 —
= '\ 2 Z (ke ] * J K
A Lol .\ 5
%(p § AN A
7 2 7953 N%‘i\\' %@ W
11y op pEy® )

4R HEE SRSk e




O SXRESREY
OE RSN paeIPALiNi ey
MYDIEHELE

O SXEE=L
AR SEUC TS
ES i g
3 AR




RO 8 SRR R

S EXEE IR AEAIEERE
J_LH% IERIEIRAYE B P

=
RERIE

» F—MEEBEENNFOREES

CESEE24/)\BT A

£/ RE42hPa (Holliday and Thompson, 1986)
- B_HEIBEXNRAIFEXIERE24/NTARZEDIE
015 m s ' (Kaplan and DeMaria, 2003)

v Holliday, C. R., and A. H. Thompson, 1986: An
Monthly Weather Review, 114, 2674-2677.

v’ Kaplan, J, and M. DeMaria, 2003: Large-

unusual near equatorial typhoon.

scale characteristics of rapidly

intensifying tropical cyclones in the North Atlantic basin. Weather and Forecasting,

18, 1093-1108.



Z30FE, HTeXSEMR, BEFRETERE

Eastern North Pacific Basin Tropical Cyclones
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Key Points:

o First satellite-based observational
study on the interaction of cloud
dynamics and microphysics during
typhoon rapid intensification (R1)

© The eyewall contracts, the upper-level

divergence stengthens, and the

convection column increases, providing

Kinctic encry for typhoon RI

A “tunnel theory” is proposed for

the generation, accumulation, and

downflow of large particles in the
outer rainbands during typhoon RI

Supporting Information:
Supporting Information may be found in
the online version of this article.
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Interaction of Cloud Dynamics and Microphysics During the
Rapid Intensification of Super-Typhoon Nanmadol (2022)
Based on Multi-Satellite Observations

Zuhang Wu'? 7, Yun Zhang'? 7, Lifeng Zhang' *, and Hepeng Zheng'

College of Meteorology and Oceanography, Nati
Weather Key Laboratory of CMA, Changsha, Chis

al University of Defense Technology, Changsha, China, *High Impact

Abstract Using multi-satellite observations, the cloud dynamic and microphysical characteristics were

s, the
eyewall contracts, the upper-level divergence strengthens, and the cirrus cloud increases, leading to stronger
upper- lunl radial outflow and the vertical updraft. Meanwhile, it is found that there exists a dynamically

area in the outer rainbands, where particles grow effectively and form “a small amount of large
around 300 km from the eye. A theory of cloud dynamics-microphysics interaction, called “tunnel
theory.” is further proposed to explain the and c 1 downflow of large
particles in the outer rainbands during RI. Results suggest the unique feature of particle distribution in the outer
rainbands could be a potential indicator for RL.

revealed during the rapid intensification (RI) of super-typhoon Nanmadol (2022). As the storm intensi

Plain Language Summary The rapid intensification (RI) of tropical cyclones (TCs) becomes more
frequent in recent years, but the TC RI forecasts still remain challenging. Better understanding of the physical

(Wu & Zhang et al. 2023
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Geophysical Research Letters’

RESEARCH LETTER
10.1029/2022GL100053

Key Points:

o Direct constraints on cloud
microphysics mode] are established
using Global Precipitation
Measurement observation

o Great improvement is achieved in

forecasting the spatial structure of

landfalling trapical cyclone (LTC)

hydrometeors

Eight typical LTC cases are

investigated 1o e nsure robust

improvement of their forecasts

Supporting Information:

Supporting Information may he found in
the anline version of this article.

Correspondence to:
Y Zhang and L. Zhang.
117@ nud.edu.cn:
f_gxxy @sinaen

Improving the WRF Forecast of Landfalling Tropical Cyclones
Over the Asia-Pacific Region by Constraining the Cloud
Microphysics Model With GPM Observations

Zuhang Wu' (), Yun Zhang' (%, Lifeng Zhang' (), and Hepeng Zheng'

ICollege of Meteoralogy and Oceanography, National University of Defense Technology, Changsha, China

Abstract We proposed a method to improve the forecasts of landfalling tropical cyclones (LTCs) by
constraining the “cloud physics™ with Global Precipitation Measurement (GPM) satellite observations. Eight
typical LTCs that are well observed by GPM satellite in the Asia-Pacific region from 2015 to 2021 are selected
1o verify the feasibility of this method. Using a cloud-resolving model, the LTCs are simulated for 3 days with
‘both the original and modified microphysics scheme for i The imp of LTC forecasts is
evaluated in terms of hydrometeor structure, amplitude. and location. Most notably, the structure forecast of
condensed water improved up to 32% on average for all LTCs. The location forecast and amplitude forecast of
condensed water also improved to varying degrees. Moreover, it is found that the error of LTC forecasts was
reduced even more by using microphysics constraints from GPM observation than that by assimilating GPM
data directly in other research

Plain Language Summary The skill of Landfalling tropical cyclone (LTC) forecasts has increased
in recent years but lacks to some degree in accuracy, refinement, and discrimination. It is still difficult for

(Wu & Zhang et al. 2022)
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