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Awards
Prof. Cheng-Ku Yu's research results was published on the British
ature Series Scientific Reports in 2018.
Prof. Chung-Hsiung Sui received the Performance Academic Staff
Award, College of Science in 2018.
Prof. Chien-Ming Wu received the Ta-Yu Wu Memorial Award,
Ministry of Science and Technology in 2018.
Prof. Min-Hui Lo was promoted to Associate Professor in 2017.
Prof. Chien-Ming Wu was promoted to Associate Professor in 2018.
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Event

Personnel Changes

Prof. Mong-Ming Lu was appointed as a Project Professor on August 1, 2018.
Ms. I-Ching Tu left the department on February 1, 2018.

Ms. Shih-Ping Chang started to serve in the department on November 15, 2018.
Mr. Jan-Feng Chang retired from the department on December 31, 2018.
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The Department Retreat

The Department Retreat was held on September 25, 2018 at NTU Chupei Campus for discussing the future
research and teaching directions.
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A group photo of the department retreat on
Sep. 25, 2018.
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NTU Azalea Festival

The NTU Azalea Festival is held in March
every year. It was held on March 10-11 this year,
which includes department exhibitions, student club
exhibitions and performances attracting high school
students from all over Taiwan. NTUAS also set up a
booth, providing an introduction of our department

courses and information of atmospheric sciences.
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Student Activity

Commencement

The Commencement of NTU took place in the
morning of June 10, 2018, along with the dean’s
award ceremony. In the afternoon (Master student on
June 16), a hooding ceremony for all new graduates
of NTUAS was held in the department, with family

and friends sharing this cheerful moment. The
students graduating from NTUAS in 2018 include 37
Bachelors, 20 Masters and 3 Ph.Ds.
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Parents’ Day

NTU holds Parents’ Day in September every
year. NTUAS invited freshmen and their parents to
visit the department and attend the department

orientation.
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Student Activity
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NTU Anniversary Celebration Sports Day

NTU holds NTU Anniversary Sports Day in November every year.  Students of NTUAS won good scores
in the contest.
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Al oo

In order to enhance the undergraduate students’
knowledge on overseas education program and provide an
opportunity with the academic exchange for them, we
invited students to join an overseas education exchange
program at SUNY Albany in July, 2018. They also
shared their experiences and research results at the
Department of Atmospheric Science on September 27,
2018.

NTUAS Newsletter No. 11 January 2019



T AE SR LY P Y ST N
2018 # 7 " @ A EREYV 2 AERIL LR
RITARKT AR B 90 27 PR FAE
FRPEA DRIV REL SRS L

Students Title
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- Discussion of the Rapid
Intensification Mechanisms of
Tropical Cyclone Nepartak
(2016)

- Mapping the Hotspots of Inter-
Basin Interaction in Sea Surface
Temperature

- Is Extreme Snowfall Event the
Necessary Condition of its
Associate Circulation?

- Comparison of Temperature
Data between ASOS and NY'S
Mesonet stations

- The experience in SUNY

- The Role of Stochastic
Exchange Coefficients on
Tropical Cyclone Intensity
Forecasts

- A Case Study of An Extreme
Precipitation Event in Northeast
U.S. in October, 1996
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- Radar Innovation Laboratory in
Oklahoma University
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Progress report on NTUAS’s
participation in PIRE

The 2018 US-Taiwan PIRE Workshop was held
in National Central University on August 13-14, the
co-chairmen are Prof. Pay-Liam Lin from
Department of Atmosphere of Sciences, National
Central University and Prof. Everette Joseph from
State University for New York at Albany. The
workshop on August 13 began with the report by 10
students from State University at Albany on their
internship research during summer days in Taiwan,
and in the afternoon, Prof. Jong-Dao Jou of the

Department of Atmospheric Studies had a keynote

Student Activity

speech on "afternoon convection and flood
observation experiment in bi-Taipei”, followed by
Prof. Ching-Yuang Huang of National Central
University to introduce the general situation of
Taiwan Typhoon and Flood Research Institute, and
the general situation of C-POL radar and removable
team-r radar introduced by Prof. Yu-Chieng Liou of
National Central University. On August 14, the
workshop began with the round table discussion on
the educational aspects of the PIRE program,
followed by group discussions in details on the issues
of Climate, Ensemble Prediction, Microphysics,
Social Impact and Evaluation. In the afternoon, the
group reported the conclusions, and the goals that the
PIRE program plans to achieve, such as co-
publishing academic journal papers and the number
doctoral students.
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Student Activity

AR GECRBRIT R A RAAFEL  JRFL
—k—ggﬁig P e Y SR AP X EE
BEf 4% C-POL 7227 #§ ;X TEAMR 3
AP o8 0 14 P I g L5k PIRE 3ok e
%7 A o7& ¢ & (round table discussion ) »
BERELS BISL A B F % (Climate ) 7% 4%
% & 77 48 (Ensemble )% 42 ~ Z 4 22 ( Microphysics )
kAL~ AL ¢ =% (Social Impact) HA &=
(Evaluation ) %342 % & (7 w3 E i ¥ & 1 3¢

B TERD A EETA BBREL > U

PIRE % 7F £ 1| 0P Hdek 3 £ 5 i) 7
W R R EAE LB R LR

Dr. Zane Martin of Columbia University
visited the department on August 7, 2018
and delivered a seminar titled “The
Influence of the QBO on the MJO in
Idealized Cloud-Resolving Simulations”.

)

A group photo for Taiwan-Philippine VOTE
Project Workshop

____________________________________________

' Prof. Adam H. Sobel of Columbia
 University visited the department on May
1 3, 2018, and delivered a seminar titled :
i “Understanding deep convection by E
\ parameterizing large-scale dynamics”. i
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Visitors

____________________________________________

' Prof. Kazuhisa Tsuboki of Nagoya
+ University visited the department on
' August 16, 2018, and delivered a seminar |
! titled “Aircraft observation of typhoon
i LAN during the T-PARCII project”.

____________________________________________

Prof. Wei-Kuo Tao of NASA visited the
department on September 27, 2018, and
delivered a seminar titled “Recent Model
Improvements for studying Interactions
between Clouds, Precipitation and
Aerosol”.

 Prof. Mikinori Kuwat of Nanyang
' Technological University visited the :
' department on October 2, 2018, and
i delivered a seminar titled “Research on
'\ wildfire haze in Southeast Asia”. !

____________________________________________

 Prof. Weixin Xu of Colorado State :
1 University visited the department on
\ October 16, 2018, and delivered a seminar
 titled “Boreal Summer Intraseasonal i
. Oscillation and PISTON Field Campaign”.
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Visitors

 Prof. Hyemi Kim of Stony Brook
i University visited the department on !
' October 16, 2018, and delivered a seminar

titled “Prediction of the Madden-Julian
Oscillation: Current status and challenges”.

| Prof, Wei-Chyung Wang of State University
. of New York at Albany visited the
, department on October 16, 2018, and :
' delivered a seminar titled “Cloud diurnal
i cycle in global climate models”. i

____________________________________________

i Prof. Alison Diane Nugent of Hawaii
+ University visited the department on
' November 22, 2018, and delivered a
 seminar titled “The Dominica Experiment: |
] Orographic Precipitation in the Tropics”. i

____________________________________________

____________________________________________

Dr. Wen-Chau Lee visited the department
on November 22, 2018, and delivered a
seminar titled “Radar meteorology research |
progress exchange and TAHOPE
Experiment Planning”. i
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Visitors

' Prof. Xiquan (She-Chwen) Dong of

' Arizona University visited the department
» on November 29, 2018 and delivered a

1 seminar titled “Remote Sensing of Clouds
' and Precipitation and Their application in
i Model Evaluation”.

____________________________________________

' Dr. Elizabeth Maroon of NCAR Project
 Scientist visited the department on
' November 16, 2018 and delivered a i
i seminar titled “Influence of the Atlantic i
. meridional overturning circulation on
\ Northern Hemisphere surface temperature !
' trends”. i

» Dr. Chulkyu Lee of Korea Meteorological

, Administration National Institute for

' Materials Science visited the department on
» December 4, 2018 and delivered a seminar
' titled “Airborne measurements for

' atmospheric phenomena investigation over
. Korea with the KMA/NIMS atmospheric

i research aircraft”.
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Meeting Highlight

2018 Cross-Straits Science
Seminar on Atmospheric
Sciences

2018 Meteorological Conference for Cross-
Taiwan-Strait Young Scientists was held from
October 11 to 12. This conference was sponsored by
NTUAS. The organizers were Prof. Po Hsiung Lin
and Prof. Chun Chien Wu (NTUAS). The two-day
conference included oral and poster presentations of

invited and contributed papers on mesoscale -~
typhoon boundary layer gas images ~ climate and

extreme weather and deep convection subjects.

A group photo of “2018 Cross-Straits Science
Seminar on Atmospheric Sciences”
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The 6th KU-NTU Atmospheric
Science Students/Young
Scientists Exchange

The 6th KU-NTU Atmospheric Science
Students/Young Scientists Exchange was held by
the Department of Atmospheric Sciences of

Meeting Highlight

National Taiwan University on December 12-15,
2018. Atotal of 30 people attended the conference
including 12 teachers and students from Kyoto
University and teachers and students from the
Department of Atmospheric at the University of
Taiwan. The conference topics was including such
as convection, deep convection and extreme rainfall
etc. For a detailed agenda, please refer to the website
https://goo.g/CHMJWE. During this meeting,
participants were visiting the History Museum,
Nantou Experimental Forest, Fenghuang Broadleaf
Ecological Conservation Area, and the Xitou
Experimental Forest of National Taiwan University.
This exchange meeting not only provides academic
ideas exchange between KU and NTU but also the
exchange of results in practical observations and

forest meteorological research.

Photo with Kyoto University faculty in
NTUAS
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Meeting Highlight
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Research Highlight

The environment of aggregated deep convection
BE AR E

Wei-Ming Tsai and Chien-Ming Wu*
Firsr o X ke

Using a 3D cloud-resolving model developed in the Department of Atmospheric Sciences at NTU,
idealized simulations are performed to explore the environment of aggregated deep convection under various
environmental moisture with or without vertical wind shear. Convective aggregation is then evaluated by
diagnosing the 3-D size of an individual cloud object from the model output using a six-connected segmentation
method. Through connecting cloudy pixel (qc+qi > 10-5 kg kg-1), the size of a cloud object can, therefore, be
determined as visualized in Fig. 1. The aggregated convection is recognized by a distinct mode with a larger
size in the cloud-size distribution. The results suggest that aggregated convection tends to develop when column
relative humidity (CRH) is larger than 80% (67%) in nonshear (shear) cases. This aggregation process may be
caused by an increasing probability of multicellular cloud structure under a moister environment. The results
also suggest that there are at least five convective cores of such system. Analyses of precipitation distribution
suggest that the most extreme instantaneous grid point precipitation (sometimes larger than 100 mm hr-1) mainly

occurs within the largest convective clusters (Fig. 2).
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Tsai, W.-M., and C.-M. Wu* (2017), The environment of aggregated deep convection, J. Adv. Model. Earth
Syst., 9, doi:10.1002/2017MS000967.
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Research Highlight
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Fig 1. 3-D snapshots of simulated
convective systems under shear
(top) and non-shear (bottom)
environment. Diagnosed cloud
sizes of individual clouds are
labeled in specific colors.
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Fig. 2. The probability density
function of precipitation rate at
each grid point composited with
the critical cloud size.
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Research Highlight

Local and Remote Control on Tropical Circulation and Precipitation
under Anthropogenic Climate Change

CEABRET S ABEL NN HET RIS L
F pE* % @ia . R4k, Nicole Feldl
2019 AOGS Kamide Early Career Researcher Award Special Lecture

The local control of sea surface temperature on tropospheric stability and convection in the tropics has long
been recognized to play a critical role in determining the position of the tropical rain belt. The newly developed
global energetic constraint, on the other hand, has emphasized extratropical influence on tropical precipitation.
Confusion arises when constructing a predictive framework for tropical precipitation in global warming
scenarios: The local perspective predicts a southward shift of the tropical rain belt toward the equator, caused
by an El Nifio-like warming pattern in most global climate models; whereas the energetic perspective points to
a northward shift of the tropical precipitation due to positive feedbacks over Northern Hemisphere high latitudes
and enhanced heat uptake over the Southern Ocean.

Here we point to a structural change in Hadley Circulation when reconciling the two perspectives. Take the
Community Earth System Model (CESM) Large Ensemble Project’s historical and RCP8.5 simulations as an
example. An intertropical convergence zone (ITCZ) index and a precipitation centroid (PC) index are defined
to quantify the meridional displacement of the zonal-mean rainfall peak and the overall tropical precipitation
pattern, respectively. Throughout the simulations, both indices show complex transient responses but different
turning points in their time series. The ITCZ is initially stationary but begins to shift southward toward an
enhanced equatorial warming pattern that appears after the 1990s. On the other hand, the PC first shifts
southward when aerosols cool the Northern Hemisphere during the 20" century, and then shifts northward after
year 2000 when greenhouse gas warming is larger in the Northern than Southern Hemisphere. The structural
changes in Hadley Circulation can also be seen in other global climate models participated in CMIP (the Coupled
Model Intercomparison Project of the World Climate Research Program). The ITCZ and the PC shift toward the
opposite directions as the climate warms. The global energetic framework has a stronger constraint on the
subtropical precipitation changes, as the stability changes less in the subtropics comparing with the deep tropics
in climate change scenarios. Reconciling the local and remote influences shed new lights on predicting
anthropogenic forced tropical precipitation changes.
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Research Highlight
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Figure Caption

(@) The ITCZ index, which can be seen as the latitude of the tropical precipitation maximum. Black denotes
total precipitation, red denotes thermodynamic precipitation, and blue denotes dynamic precipitation. Dark
colors indicate ensemble mean, and light colors indicate each ensemble member.

(d) The precipitation centroid (PC) index, which can be seen as hemispheric asymmetric precipitation changes.
Colors are the same as (a).

(b), (c), (e), (f) Trend of dynamic precipitation and its zonal mean (mm year?) in specific time period (set on
title). Colored lines on trend patterns denote the climatological zonal mean precipitation maximum (pink) and
the SPCZ (red). Stippling denotes that the response is statistically significant at the 95% confidence level.
Black lines on zonal mean plots denote the zonal mean of trend (mm year), and gray lines denote the
climatological zonal mean precipitation (mm year™).
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2018 Doctor’s Theses

Yu-Han Chen

Influence of Southwest
Monsoon Flow and Typhoon
Track on Taiwan Rainfall
during the Exit Phase

Hung- Jui Yu Quasi-2-day Convective
Disturbances in the
Equatorial Indian Ocean:
DYNAMO Observation
2018 Master’s Theses

Hsiu-Jung Chu

Chih-Chi Hu

Ming-Tuan Tseng

Chin-Hsuan Peng

Yu-Ching Kuo

Yen-Ting Chen

Shih-Chieh Wang

Li-Chih Shen

Kinematic and
Microphysical Properties of
Typhoon Rainbands
Observed by Polarimetric
Radar in Taiwan

The Sensitivity Analysis of
Tropical Cyclone Track and
Intensity — from the Aspect
of Ensemble Forecast and
Targeted Observation

Simulation of Lightning
Discharge with Region-
Labeling Method

The Impact of Surface Heat
Fluxes outside the Inner
Core on the Rapid
Intensification of Tropical
Cyclone

A Study of the Heavy
Rainfall Occurred on the
Eastern Taiwan - Typhoon
Aere (2016)

Aggregation or No
Aggregation and Beyond:
from a Cloud-Resolving
Model Perspective

Weekly Variations of
Summertime Thunderstorms
in the Urban Area of Taipei

The Effect of Surface Heat
Fluxes in the Outer Region
on the Size of Typhoon Megi
(2016)

2018 Doctors’ and Masters’ Theses
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2018 Doctors’ and Masters’ Theses

Chang-Shuo Lo

Chia-Cheng Hsu

Chin-Hui Li

Shou-Liang Yu

Yi-Han Tseng

Chia-Ming Yen

Po-Yen Chen

Chi-Ya Liao

Hung-Wen Chien

Po-Chun Chung

Yueh-Hsuan Wu

Erh-Tung Wu

Analysis of tropical cyclone
rainbands in outer
environment

Observational Relationship
Between The Precipitation
And Terrain Features Over
Taiwan In The Typhoon
Environment

Application and comparison
of meteorological drought
indices in Taiwan

TAIPEI HEAVY RAIN AT
NIGHT: A Case Study of 20
May 2014

The Temporal Evolution of
the Tropical Precipitation
Patterns under Anthropogenic
Climate Change

Observational Study of the
Convective Lines off the
Eastern Coast of Taiwan in the
Typhoon Environment

The impact of land-
atmosphere interactions on the
diurnal intensity of
precipitation over tropical
islands

Impacts of Agricultural
Irrigation on Land-
Atmosphere Coupling
Strength Under Different
Hydroclimatological
Characteristics

Relationships among
Maximum Rain Rate, Flash
Counts, and System Size of
Tropical Thunderstorms

Understanding the Seasonality
of Tropical Circulation
Response to Regional
Forcings

The Long Term Features of
Tropical Cyclones Affecting
Taiwan

An Observational Study of
Anomalous Anticyclone in
Western North Pacific
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Key Indices of the Past Issue

No. 10 (December 2017)

Contents
Event Research Highlights
 The Launch Ceremony of the 60th Anniversary " Investigating the convection diurnal cycle over
Book South China Sea and Maritime Continent using
- Awards satellite observations and the
 Personnel Changes superparameterized global climate model
* Discuss 2017 summer student exchange " Formation and Maintenance of a Long-Lived
program Taiwan Rainband during 1-3 March 2003
" Chi-Wen Sun RTS Youth Overseas Perspective  Play the Atmospheric Sciences
Foundation
Student Activity
" The NTU Azalea Festival
* Commencement

2017 Study-Abroad Program
"Progress report on NTUAS’s participation in
PIRE

Visitors

Meeting Highlights

" 2017 APEC Typhoon Symposium — The
Challenges and Opportunities for Typhoon and
Flood Forecasting

" National Taiwan University-Kyoto University
Cloud, Typhoon and Weather Conference

" Climate Variability and Air-Sea Interaction
Workshop

" Conference on Mesoscale Convective Systems

and High-Impact Weather in East Asia
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