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Honor and Award

® Prof. I-I Lin received the 25th National Chair Professorship in 2021.

® Prof. |-l Lin received the Taiwan Outstanding Women in Science Awards in 2021.

® Prof. Jen-Ping Chen was appointed as a Fellow of the Meteorological Society, Republic of China in 2021.
® Prof. Min-Hui Lo received the Franco-Taiwanese Scientific Grand Prize 2021.

® Prof. Po-Hsiung Lin received the NTU Outstanding Teaching Award of 2020 Academic Year.

® Prof. Wei-Ting Chen received the NTU Distinguished Teaching Award of 2020 Academic Year.

® Prof. Po-Hsiung Lin was promoted to Professor on August 1, 2021.

® Prof. Hui-Ming Hung was promoted to Professor on August 1, 2021.
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Personnel Changes

® Prof. Cheng-Ku Yu assumed as a department Chair since August 1%, 2021.

® Prof. Yu-Chiao Liang joined the department faculty since August 1%, 2021.
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Prof. Yu-Chiao Liang joined the Department Faculty
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EVENT

In Memory of Prof. Kuo-Nan Liou

Professor Kuo-Nan Liou, an outstanding faculty member of our department, passed away in
the United States on March 20, 2021. All the teachers and students of the department are deeply
moved and express their infinite gratitude and thoughts from the heart.

Professor Liao was elected as the 2013 NTU Distinguished Alumnus of NTU on November 15, 2013.
Link to the video as follows:  https://www.youtube.com/watch?v=Tn ACOQir6-c&t=35s
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Photo Memory

Group photo with Prof. Liou
In NTUAS’ Commencement

Ceremony

Group photo

with Prof. Liou
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https://www.youtube.com/watch?v=Tn_AC0ir6-c&t=35s

MOU for Building an Earth Science Cooperation
Platform between Central Weather Bureau and NTU

Memorandum of Cooperation for building an Earth Science Platform was signed between
National Taiwan University and the Central Weather Bureau on March 29, 2021. The Dean of the
College of Science Chun-Chieh Wu signed the contract with the Central Weather Bureau on behalf

of the NTU. Our department will also have more cooperation with CWB in academic research and

practical experience in the future.
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Group photo of CWB with the Dean of the College of Science and the chair of the Department of
Atmosphere Sciences
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STUDENT ACTIVITY

NTU Azalea Festival

Due to the COVID-19 pandemic’s impact on Taiwan, the Azalea Festival was held on line on
March 6 and 7, 2021. Our department also cooperated with the school's measures to pre-record the
video for the introduction of our department, and our teacher Wei-Ting Chen and the students had an
on-line Q&A about our course and experiment on that day to provide a relevant information to
students who are interested in the Department of Atmospheric Sciences.
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STUDENT ACTIVITY

Commencement Ceremony

Due to the COVID-19 pandemic’s impact, NTU’s Commencement Ceremony was held online on
the morning of June 26, and the hooding ceremony for the new graduates of NTUAS was held in the
afternoon on the same day. We held the ceremony by google meet and projected the live streaming
video to YouTube in the same time. At first, the Dean of the college of Science, the department
chair, and our teachers took turns to have a speech, then the graduates shared their graduation speech
one by one. This is the first time to hold the ceremony online, and our teachers, graduate students and
their families experienced a different hooding ceremony and had a joyful and sweet memory in the
afternoon. The students graduating from NTUAS in 2021 include 28 Bachelors’, 20 Masters’, and 2
Doctorate degree holders.
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STUDENT ACTIVITY
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STUDENT ACTIVITY

Parents Day

Every September before the new semester starts, NTU holds a Parents-teacher meeting. Due to
the COVID-19 pandemic’s impact this year, NTU hold an on-line activity for this topic to help the
freshmen know the campus well.  Our department Chair, Prof. Cheng-Ku Yu held an on-line
meeting for the 1st year students and their parents on September 12, 2021, and introduced the
environment and the information of the curriculum to them. This meeting provided the opportunity
for them to interact with our faculty and staff and helped them to know the department well.
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STUDENT ACTIVITY

Student Awards

® Tzu-Ying Yang received the MOST College Student Research Creation Award in 2020 academic
year and Tzu-Ying’s advisor, Prof. Min-Hui Lo, guided her study very well.
PFERFREEHEINI0ER < EFI AT RATATE B R Rioitin.y &
“fdp g o enpkug o

® Tzu-Han Hsu received the NTU Altruism Award in 2020 academic year.
e BEE 1095 &)k g o

® Yi-Shin Jang, Yu-Lai Chang, Pei-Syuan Liao, and He-Ming Xiao received awards of 2021
Atmosphere Sciences Workshop for Graduate of Meteorological Society of the Republic of China.
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STUDENT ACTIVITY

2021 Undergraduate In-house Summer Research-Poster
Presentation and Awards

To encourage undergraduate students to participate in research activities, the In-House Summer
Research was proceeding during the summer vacation. There were 13 teachers and 23 students
including sophomore and junior students for this activity and the name list is as follows. These
students shared their results from their research and were awarded for the best 3 poster winners by the
research advisers, research assistants, and graduate students.
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STUDENT ACTIVITY
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STUDENT ACTIVITY

Department Chair Meeting with Students

Prof. Yu, the Department Chair held the Chair meeting with students of the first and the second
year, the third and the fourth year, and the graduate students on December 7, December 14, and
December 21 respectively. In addition to introducing the course requirements to undergraduate
students and graduate students and encouraging them to plan their career earlier, the department also
awarded the scholarship to the excellent students. The meeting minutes including the students’
questions/suggestions and the department’s responses were posted on the website of the department.
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2021 Climate Hotpot in Action Forum and Year of Maritime
Continent Workshop

The 2021 Climate Hotpot in Action Forum and Year of Maritime Continent Workshop was jointly
organized by our department and the Research Center for Environmental Changes, ACADEMIA
SINICA on September 1-3, 2021, and the conference was held in combination with the CHIA Climate
Hotpot in Action Forum and Year of Maritime Continent Workshop. Due to the COVID-19
pandemic’s impact, the conference was held on line, and its program were including the keynote
speeches, poster presentation, and discussions. Approximately 150 people registered for the
conference, and 97 people at the highest peak joined the meeting online at the same time.  The subject
for this conference was about the future climate research and development in Taiwan and Maritime
Continent. Some of our department faculty and students joined the meeting and discussed and shared
the academic idea with each other. The conference ended successfully with everyone’s enthusiastic
participation.

Change in Tropical Cyclone Translation Speed
(Uh) and the Impact on TC Intensification:
Climate and Weather Scale Explorations

Il Lin (NTUAS), Robert F. Rogers (NOAA/HRD), Ya-Ting Chang, Hsiso-Ching Huang, Yi
Chun Liae, Derrick Herndon (CIMSS/Wisconsir Jin-Yi Yu (UC Irvine), Chun
Jun A. Zhang (NOAA/HRD), Christina M. Patricola (Univ. of lowa/Lawren
\

Multi-scale Processes of Organized Convection over SCS
and MC: Diurnal Cycle, Extreme Rainfall, and Monsoon

m T Wei-Ting Chen MOST %1558
g‘/ ‘\.\’MV;I:‘ Department of Atmospheric Sciences,
— gy

National Taiwan University, Taiwan

Collaborators: Chien-Ming Wu, Jen-Her Chen (CWB), Chun-Yian Su, Hong-Wen lJian,
Peng-Jen Chen, Yu-Hung Chang, Ting-Shuo Yo, Jen-Ping Chen, Kristen Rasmussen (CSU)

Taiwar
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MEETING HIGHLIGHT

AGBP LA TREEEBELY 0 110# 9% 1 p 3 3pmEeER02 F FHETE
YMC W%t ¢ > 2 R AFECHIAF B E 5T B WCREHREFHEMERT - £ &
FIREWHT g 2R g2 M F e 7 RIEEFE BFET UNE LHOntRI &
FoAERTE IR HIFF P A SR EER AT EREY
REZRF iz *EH FE o EREIM A BN 150 4 BBEREFG OT X AR PR E T
%owg%ﬂ%%éﬁiﬁiﬁﬁ+wiﬁ EFRTER AN LR RAF LB
TEFE e LA ERBTFIANEF LAY LRFERAE Y OHE L BEER TR
Aantmz gL L F#EIEEFDFILIE 0 2 B §RETIFIBEF -

ﬂd\

—

CHIAXYMC2021|G: @ X +
CcC O & gather.town - 0O RO

H vTu B oCa [ iweiting @ Spotify I8 Trello

%o  CHIAXYMC2021 <
ooo

2 _
%5 Wei-Ting Chen

| [staff] Chi-Huan Hsu

g [Staff] Jake

[Staff] Wayne $ B

Camera man
! CHSui
Cheng-Hsiang Chih (.
Chiao-Wei Chang
= Dr.Chang Chiung-wen
3. Dr.ChaoAn Chen

5  Dr.Chein-Jung Shiu
creenshot = o

"9.#‘@@@'1' Gﬂ. ." i

°NTUAS Newsletter No. 14 December 2021



MEETING HIGHLIGHT

CEMIP 2021 Virtual Meeting

The CFMIP 2021 Virtual Meeting was jointly organized by Prof. Yen-Ting Huang of our
department, Prof. Florent Brient of Institute Pierre Simon Laplace and Pro. Paulo Ceppi of Imperial
College London on September 14-16, 2021. Due to the COVID-19 pandemic’s impact, the meeting
was held on line and the subject was to continue the spirit of the cloud feedback project and invited
the experts in theoretical discussions, climate model development, and data analysis of satellite
observation to discuss the effect of the cloud -~ rainfall ~ atmospheric circulation and climate
sensitivity under the climate change.
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QOpening (coffee & help with Gather)

105:00 to 05:30 UTC

{05:30 to 05:45

Welcome (Masahiro Watanabe)
Introduction to the conference (Yen-Ting Hwang & Sarah Kang)
Keynote room

105:45 to 07:30

Poster sessions
Room A & B: Forcing, Feedbacks and Climate Sensitivity

107:30 to 8:30

Ice breaker (Lounge room)

MID-DAY BREAK

MEETING HIGHLIGHT
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{14:30 to 16:30 UTC

Poster sessions
Room A: Observations and Model Evaluation
Room B: Coupling of clouds with Atmospheric and Oceanic Circulation

£16:30 to 17:30

118:00

Keynote talk: "On climate sensitivity and the use of models in IPCC AR6"
Kyle Armour
Keynote room

END OF DAY 2 (CHAT ROOM CLOSED)

{05:00 to 05:30 UTC

Opening (coffee & help with Gather)

14:00 to 14:30 UTC

Opening (coffee & help with Gather)

114:30 to 14:45

Welcome (George Tselioudis)
Introduction to the conference (Florent Brient & Paulo Ceppi)
Keynote room

105:30 to 07:30

Poster sessions
Room A: Precipitation and Hydrological Sensitivity
Room A: Extratropical Cloud Processes and Feedbacks
Room B: Convective Processes

{14:45 to 16:30

Poster sessions
Room A & B: Forcing, Feedbacks and Climate Sensitivity

107:30 to 8:00

Good bye (Keynote room)

MID-DAY BREAK

116:30 to 17:30

Ice breaker (Lounge room)

114:30 to 16:30 UTC

Poster sessions
Room A: Precipitation and Hydrological Sensitivity
Room A: Extratropical Cloud Processes and Feedbacks
Room B: Convective Processes

118:00

END OF DAY 1 (CHAT ROOM CLOSED)

116:30 to 17:00

Good bye (Keynote room)

Opening (coffee & help with Gather)

118:00

END OF THE CONFERENCE (CHAT ROOM CLOSED)

{05:00 to 05:30 UTC

105:30 to 07:30

Poster sessions
Room A: Observations and Model Evaluation

Room B: Coupling of clouds with Atmospheric and Oceanic Circulation

{07:30 to 8:30

Keynote talk: "On climate sensitivity and the use of models in IPCC AR6"

Thorsten Mauritsen
Keynote room

MID-DAY BREAK
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VISTOR

® Dr. Yu Cheng of ClimaCell, Senior Atmospheric Data Scientist visited the department on February
4th, 2021, and delivered a seminar titled “Weather Forecast? Weather Intelligence!”.

® Professor Pei-Ling Wang of Institute of Oceanography, National Taiwan University visited the
department on March 11th, 2021, and delivered a seminar titled “Biogeochemical Cycle and
Climate: The Lithosphere”.

® Professor Pai-Ta Shih of Department of Finance, National Taiwan University visited the department
on March 29th, 2021, and delivered a seminar titled “Environment and Finance”.

® Dr. Bo-Wen Shen of Associate Professor, Department of Mathematics and Statistics, San Diego State
University visited the department on May 18th, 2021, and delivered a seminar titled “An Insightful
Analysis of the Lorenz 1969 Model:A Perspective of Chaotic Dynamics”.

® Assistant Researcher Buo-Fu Chen of
Center for Weather Climate and Disaster
Research, NTU visited the department on
February 23th, and delivered a seminar
titled %5 B (A QEER B SR-—
& 2.

® Professor Jr-Chuan Huang of Department
of  Geography, National  Taiwan
University visited the department on
March 25th, 2021, and delivered a
seminar titled “Biogeochemistry Cycle
and Climate: Biogeochemical cycles in

Rivers and Estuaries”.
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Dr. Johnny Luo of Department of Earth &
Atmospheric Sciences, City University of
New York visited the department on May
4th, 2021, and delivered a seminar titled
“Satellite-based estimate of convective
mass flux: global survey and validation

against radar wind profiler observations”.

Dr. Han-Ching Chen of University of
Hawaii at Manoa, Hawaii, USA visited
the department on September 28th, 2021,
and delivered a seminar titled “ENSO
Phase-Locking in Recharge Oscillator
Framework”.

Professor Yin-Chih Feng of Department
of Oceanography, National Sun Yat-sen
University visited the department on
October 5th, 2021, and delivered a
seminar titled “Early winter upper-ocean
variability in the Amundsen Basin, Arctic
Ocean, using Lagrangian observations
from the MOSAIC expedition”.

Dr. Tse-Chun Chen of CIRES of CU
Boulder / NOAA Physical Science
Laboratory visited the department on
October 12th, 2021, and delivered a
seminar titled “Combining Machine
Learning and Data Assimilation in
Numerical Weather Prediction”.

VISTOR

Possible mechanisms
Annual cycle in growth rate
ar
G = R VROT 4 b, + o

Phase Histogram Seasonal Variance

* Growth

c &n

WMEH 78 e

¢)AO < -1

Data assimilation & Machine learning

« Find the model trajectory that best fits the ~ * Machine learning fits observations by adjusting
available observations model parameters. Assuming perfect observations.

* Minimizing the 4D-Var cost J full model £
Jo(xa) = (xg = xp) B~ (xg — xp) + Jw(w) = (M (xp, w) = x0T (M;(xp, W) = x)

Z‘IMMA—',,)) = yOTR (H(Mi(x2)) = y0)

M(w)
+ Observation operator H and nonlinear *» *a
model M was linearized for efficient
minimization of Js s Obs
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o
anaiyes —
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] S’ + Combine both state and parameter estimation =
J(xa,w) = J(xa) + Jyy (W) Prtabprph— )
——— = (xg =) B~} (xg — xp) Bocauet et . (2020
e + ) (Hi (M) = YR (H(MyCxa)) = 30
.

+ (M (xg,w) = x)7Q (M (x4, W) — x()
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VISTOR

Prof. John Chiang of University of
California - Berkeley visited the
department on October 19th, 2021, and
delivered a seminar titled “Two distinct
annual cycles of the Pacific cold tongue

under orbital precession”.

Dr. Nan-Hsun Chi of NOAA PMEL Ocean S
Cllmate dIVISIOI‘l V|S|ted the department on Spatio-tempo':al gariabi“tg/ ofrsar|:ini % |

. recipitation in the Eastern Pacific Fresh Poo
October 26th, 2021, and delivered a PSR
seminar titled “Spatio-temporal variabil |ty A joint analysis using measurements from the SPURS-2 field campaign

of salinity in the Eastern Pacific Fresh”.

Nan-Hsun Chit, Elizabeth Thompson?, Haonan Chen®, Andrey Shcherbina¢, Luc Rainvillet,
Frederick Bingham®
1: NOAA PMEL 2: NOAAPSL 3: CSU 4: UW/APL 5: UNC-Wilmington

Dr. Tsung-Lin Hsieh of High Meadows
Environmental Institute, Princeton
University visited the department on
November 8th, 2021, and delivered a
seminar titled “Tropical cyclones in the
future: more or less frequent, and why”.
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VISTOR

® Dr. Aaron Wang of the Department of
Meteorology and Atmospheric Science,
Pennsylvania State University visited the
department on November 11th, 2021, and
delivered a seminar titled “Toward
Improving Near-Surface Wind Fields in
Large-Eddy Simulations of Tornadoes”.

® Dr. Ho-Hsuan Wei, Postdoctoral researcher
of the Department of Atmospheric and
Oceanic Sciences, University of Colorado
Boulder visited the department on
November 16th, 2021, and delivered a
seminar titled “Exploring the roles of
subsurface ocean structure in El Nifio
development and subseasonal forecast over
the tropical Pacific”.

® Dr. Chia-Wei Hsu, Postdoctoral Fellow of
Colorado State University visited the
department on November 23th, 2021, and
delivered a seminar titled “Ocean Surface
Flux Algorithm Effects on Tropical Indo-
Pacific Intraseasonal Precipitation ”.
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VISTOR

Prof. Ming-Huei Chang of the Institute of Oceanography, National Taiwan University visited the
department on December 14th, 2021, and delivered a seminar titled “Simultancous oceanic and
atmospheric observations along the Kuroshio east of Taiwan: Field work and preliminary results”.

Dr. Chia-Chun Hsu of Taiwan Forestry Research Institute visited the department on December 14th, 2021,
and delivered a seminar titled “4& i st & ficf FELZ- TR Rt o BV 2L RpFEW
FEVZ - R TR R R

Dr. Heng-Wang of University of
California, Davis visited the department
on December 16, 2021, and delivered a
seminar titled “Atmospheric rivers:
Integrated vapor kinetic energy and

preliminary budget analyses”.

Dr. Chuan-Chieh Chang of Department
of Atmospheric Sciences, University of
Illinois at Urbana-Champaign visited the
department on December 21, 2021, and
delivered a seminar titled “Summertime
Stationary Waves: Variability, Projected
Changes and Implications for Tropical
Cyclone Activity”.
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RESEARCH HIGHLIGHTS

The Structure of Organized Convection Systems and Extreme Rainfall over the Asian-Australian
Monsoon Region Observed by Satellite Remote Sensing

FERRIET EER F EREHR AN ER K
Wei-Ting Chen/ g

The Atmospheric Environment Lab in NTUAS, hosted by Prof. Wei-Ting Chen, has been applying the
satellite observations to investigate the organized convection systems and extreme rainfall over the Asian-
Australian Monsoon (AAM) region. During the seasonal transition from spring to summer, the planetary-
scale circulation of the AAM transports massive amount of water vapor from the tropics to the mid-latitudes,
accompanied by the occurrence of meso-scale convection systems (MCSs), particularly over the windward
coastlines. Climatologically these organized convection systems contributes to more than half of the total
rainfall in this region. They are also the major contributor to extreme precipitation events, and the flash floods
and lightning activities associated with these organized convective systems have caused severe loss of lives
and properties over the densely populated coastal regions. The operational early warning and the future
projection of the occurrence of the intense MCSs over the AAM regions in a changing climate will critically
rely on improving our knowledge of their spatial-temporal variability as well as the associated environmental
conditions.

In the research paper published in GRL in 2021 (Chen et al., 2021), the 0.11 million convective systems
identified from the multi-year CloudSat satellite observations over the AAM region were classified
objectively by the data-driven machine learning approach. The Cloud Profiling Radar at 94-GHz onboard
CloudSat detects vertical profiles of cloud in the atmosphere (Fig.1a). Five distinct convective cloud regimes
were classified by the hierarchical agglomerative clustering algorithm, based on the convective systems’
physical properties (Fig.1b). As shown in Fig.2, the unique Coastal Intense (CI) regime, mainly occurring
over the coastal area, exhibits the most expansive horizontal scales (> 1000 km), multiple convective cores,
high convective strength, the strongest cloud radiative effects, the highest probability of extreme rainfall
among all regimes, and tightly follows the sharp seasonal switch of the monsoon circulation. The Coastal
regime illustrates smaller (but still in O(600 km)) organized coastal convections with the strongest convective
strength. Three of the less organized regimes represent convection at various life stages over the land areas.
Although the two highly organized coastal regimes only account for 10% of the total convective cloud
systems in the AAM region, they pose higher risk to the coastal metropolitans as they are more likely to occur
over the coastal areas and associated with higher probability of heavy rainfall. Also, they may not be readily
monitored by the current warning/watch systems as less than 10% of the CI and Coastal regimes overlap with
the tropical cyclones.

Long-term satellite observations of cloud and precipitation have facilitated the detailed understandings of the
structures and distribution of the tropical and monsoonal convection systems. Previous studies have
subjectively applied a combination of morphological features to identify and classify the MCSs.
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Recent studies have also started to use objective classification/clustering algorithms to distinguish
cloud/weather regimes based on the statistical distribution of satellite-observables. Due to the massive data
volume, they would apply statistical analysis to the raw data over specific domain/grid areas to represent
weather conditions or cloud composition (e.g., joint histograms of cloud optical depth, cloud top height, or
radar reflectivity), and then conducted classification based on the statistical parameters. However, it can be
difficult to project the classified results back to the physical feature or morphology of the convective clouds.
In Chen et al. (2021), the data volume was reduced by connecting the CloudSat vertical profiles into “cloud
objects”(Fig.1a), and the classification was based on the classic morphological properties in the literature,
but the data-driven approach relieves the need to pre-define thresholds to subjectively select systems of a
certain scales or convective intensity. The results reveal that the MCSs in the AAM region can be further
separated into sub-categories with horizontal scales between 500-1000 km and those above 1000 km, with
distinct separation in their rainfall intensity spectra and outgoing longwave radiation (Fig.2), indicating that
they can significantly modulate the seasonal energy budget. The results of this study provide new perspectives
to understand the high impact weather and multi-scale interactions of convection over the AAM region in the
future.

Reference

Chen, P.-J., W.-T. Chen*, C.-M. Wu, T.-S. Yo (2021), Convective cloud regimes from the classification of
object-based CloudSat observations over Asian-Australian monsoon areas, Geophys. Res. Lett., 48(10),
d0i:/10.1029/2021GL092733
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Chen, P.-J., W.-T. Chen*, C.-M. Wu, T.-S. Yo (2021), Convective cloud regimes from the classification
of object-based CloudSat observations over Asian-Australian monsoon areas, Geophys. Res. Lett.,
48(10), doi:/10.1029/2021GL092733
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Figure 1: (a) Example of a convective cloud object identified from CloudSat. Colored shading is the radar
reflectivity (dBZ). The five key physical properties used in the cluster analysis include: (1) the size (cross-section
area), (2) horizontal scale, (3) cloud top height, and (4) 0 dBZ and (5) 10 dBZ reflectivity occurred above 10 km
altitude or not. (b) Examples (top row; color shading is radar reflectivity) and statistics of the key features (bottom
row) of the five regimes identified by the cluster analysis (n=total number objects in each regime).
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Figure 2: (a) Box plot of areal averaged outgoing longwave radiation and (b) probability
distribution of the maximum precipitation within the 60x60 area surrounding the centroid of

each object for the five regimes.
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Arctic Amplification, and its Seasonal Migration, Over a Wide Range of Abrupt CO: Forcing
AR FRBEERIER T AERE L2 HE SRR
Yu-Chiao Liang (¥ & % ); Lorenzo M. Polvani; Ivan Mitevski

The Arctic amplification - specifically referring to the outpace of the near-surface air temperature increases
within the Arctic relative to the weaker global temperature increases — is one of the most prominent features
as a consequence of the anthropogenic global warming in observations and climate model simulations
(Figures 1a and b). However, larger model-to-model difference (Figure 1c) indicates that more studies are
needed to improve our understanding of the drivers. This international cooperation research led by the
Department of Atmospheric Sciences, College of Science, National Taiwan University, examines the
Arctic amplification and its seasonality response to varying CO2 forcing in a suite of climate model
experiments. International cooperators include scientists from Columbia University in the City of New
York. This study has been accepted in npj Climate and Atmospheric Science under Nature Publisher in
December, 2021. The online version will be available in early January, 2022.

The causes and effects of Arctic amplification have been extensively attracted climate scientists’ interest
in understanding the underlying mechanisms. This study uses well-designed global climate model
experiments to show that the increasing CO2 concentrations give rise to stronger Arctic warming but
weaker Arctic amplification, due to relatively weaker warming of the Arctic in comparison with the rest of
the globe due to weaker sea-ice loss and atmosphere-ocean heat fluxes at higher CO2 levels. Researchers
further find that the seasonal peaks in Arctic warming and Arctic amplification shift gradually from
November to January as CO2 increases (Figure 2). The results suggest that the changes in the magnitude
and seasonality of Arctic amplification may have important ecological and socio-economic implications.
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(a) Observation

Figure 1. (a) Linear trend map of global near-surface air
temperatures during 1979-2014 period based on the
observational estimate from NASA Surface Temperature
Analysis version 4 (GISTEMP v4) [Hansen et al. 2010;
Lenssen et al. 2019, https://data.giss.nasa.gov/gistemp/]. (b)
Multi-model mean trend map of global near-surface air
temperatures during 1979-2014 period from 50 CMIP6
models. (c) Standard deviation map of the global near-
surface air temperature trends across 50 CMIP6 models.
Figure courtesy of Mr. You-Ting Wu at National Taiwan
University.
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(b) AAF
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Figure 2. Seasonal evolutions of the Arctic surface air temperature (SAT) response, and AAFs in the
CO2 forcing experiments. (a) The evolution of Arctic SAT responses for 2x to 8xCO2. (b) Similar as
a but for Arctic amplification factor, defined as the Arctic SAT change divided by global SAT change.

Values in (a) are referenced to July values.
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2021 Doctors’ and Masters’ Theses

Doctors’ Theses

B Chung-Kai Wu

SO A

B Chieh-Jen Cheng

TR L =

Masters’ Theses

B Yu-Sheng Liang

Chi Hang Pun
= ad i

Yu-Lai Chang

Chia-Hsin Lee

% RIx

Chun-Yeh Lu

Jp & E

Simulation of the Aerosol Indirect Effect on Cloud Streets over
the Northwestern Pacific Ocean

RS S TR LE L R ok

The Role of WISHE in the Rapid Intensification of Tropical
Cyclones

WISHE 41 t 82 b it # 5 ch & ¢

Observational Study of the Extreme Heavy Rain Event in Taipei on
8 September 2018

2018 # 9 7 8 p & A R Z LRI T

Idealized Simulations of Afternoon Thunderstorm Initiation Over
Taipei Basin: The Roles of Southwesterly Background Wind

PR EE TRER 2 EEFHRERE T e T b2 4

A Statistical Study of Outer Tropical Cyclone Rainband Formation
B b cH Bl A S 2 BLPIALT A 4T

The Interactions between Tropical Cyclone Formations and Mei-
Yu Fronts: A Case Study of Typhoon Gaemi (2018)

Wb 4 S E A 2T FF e (2018) B % 4 47

Inhomogeneity of Urban PM2.5 in Street Canyons — Influence of
Traffic Emissions

CE RT3 S JOPE SR FTEss

Evolution of the Error Covariance Structure Associated with
Rapidly Intensifying Tropical Cyclones

Bh AT LA LR
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Quasi-Geostrophic Potential Vorticity Perspective on South Asian
High

5 BRSO R R

Quasi-Geostrophic Potential Vorticity Perspective on South Asian
High

B INE S BHESER & h

A Study on the Change of Tropical Cyclone Strength in the Western
North Pacific

PN A- ) SN R ST -y

Influence of Sulfate Production in PBL-top Stratocumulus on
Surface Aerosol Concentration over Central Taiwan

BRI AT HEAY I A F R R

Simulated Pacific Decadal Variability in an Ocean-Atmosphere
Coupled Model

FU b F e A T AR

Influence of Indochina biomass burning aerosols on southeast Asia
summer monsoon onset

Pl FRAER s T T R £h2 BIF
Isentropic Model of Topographically Bound Balanced Motions
P AK R TE 20 3O AR st

Environmental Forcing of Upper-tropospheric Cold Low on
Tropical Cyclone Intensity and Structural Change

B R A ORMER R 2 SR R B

Role of Mean State on Atmospheric Circulation Responses to
Extratropical Thermal Forcing
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2021 Doctors’ and Masters’ Theses

B Tzu-Han Hsu

%3

B Chia-Tung Chang

% &

B Wei-Fan Liu

¥ i

B Po-Ju Chen

Bt %
B Tien-Yu Chen

UL A+

The Fine Particulate Pollutants Distribution over the Lee Side of
Mountains in Taiwan under Consecutive Cold-season Weak
Synoptic Days

K EHC S R P B A R 3B
[ ESVA

Development of A Deep Learning Radar QPE Technique for
Hydrologically Sensitive Mountain Areas

Bt FREY FE l—"?\f’]ﬁé’,@){},@\;‘ %2 iE QPE = =

Case Study of Wintertime Valley Precipitation Enhancement over
Da-Tun Mountain

AR LFEEFTLEE R BERAY

Understanding the Temporal Evolution of Tropical Pacific
Responses to Anthropogenic Sulfate Aerosol Emission

B A SRR B RS L TR REEE LR

The seasonal dependency of tropical transient response to an
idealized extratropical thermal forcing in fully coupled CESM
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