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News

New Department Chairman

rofessor Jen-Ping Chen completed his three-year

Pterm of the department chairmanship on July 31,

2008. Professor Chun-Chieh Wu assumed the responsibility
starting August 1, 2008.
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National Science Council
Outstanding Research Award

rof. Chun-Chieh Wu received one of the 35
POutstanding Research Awards from the National
Science Council in February 2008. This annual award was
especially competitive this past year in which only the top
0.3% of the principal investigators of the NSC research
grants were honored for their accomplishments during the
most recent five-year period. Professor Wu received a
citation from NSC proclaiming him to be one of the most
outstanding researchers in geosciences (including earth
science, atmospheric science and oceanography) in recent
years. “He has obtained highly significant research results
on many important scientific issues including fundamental
typhoon dynamics,

typhoon-terrain interaction,

typhoon-ocean interaction, and  targeted typhoon
observation and its theories. The quality, intensity, depth
and breadth of his research have been highly cited and
recognized, and have high impact in the international
scientific community. He has also contributed significantly
to the enhancement of the international visibility of

Taiwan on the typhoon and atmosphere/ocean research.”

RABBEHIR A (A - KR~ ) ZFIEF
MRERREEHDTNZH2— « HERS) /) 2H -
RER LT ~ BER ML X ZER ~ BB RSB BRI A
HPRE LA ERMERAEALSANR T EBHAT AR
R HERYARSERIETEAN  ARRERREM
é:%"/i RREBRRZHRALSENEEREN  RR
HFAEE LHRALGEERBRA KRR/ HFARAE
B2 RE > AIEFERER °

National Science Council
Atmospheric Sciences Review Panel

rofessor Huang-Hsiung Hsu assumed the position

Pas the convener of the Atmospheric Sciences
review panel of the National Science Council in January 2008.
The main mission of the panel is to review and evaluate
research proposals and visiting scientist proposals. In
addition to these regular review tasks, the panel continues
to push for the establishment of the community
observational platform. Tasks currently in the planning
phase include the establishment of an airborne
measurement platform and a summer school for special

research topics.
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Wu Ta-You Popular Science
Book Prize in Translation

rofessor Wu's translated book "Typhoon"in
PChinese also received this year's Gold Book Mark
Prize -the Wu Ta-You Popular Science Book Prize in
Translation. The book was translated from the
original English book "Divine Wind" by Professor Kerry
Emanuel of MIT which received the Louis J. Battan Author's

Award from the American Meteorological Society in 2007.

PR AR P EE S TR — F B A RERA S
ZTEEHEA RN TR X AR L E L KE Kerry Emanuel
# 4% A % 2 Devine Wind.
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News

Graduation Commencement

he University commenced the 2008 Graduation
Tceremony in the morning of June 7th.
Immediately afterward, a diploma granting ceremony was
performed in the College of Science, in which NTUAS
senior student, Miss Pei-Yun Hsie, had the honor to
represent all students of the College of Science to deliver
the valedictorian speech. In the same afternoon NTUAS
also held a hooding ceremony for each graduating student,
with family and friends sharing this joyful degree day.
The students graduated from NTUAS this year include
about 30 Bachelors, 12 Masters and 2 Ph.Ds.
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Photo: hat tossing by NTUAS graduates in their academic dress.
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Meeting Highlights

NTU-SUNYA Atmospheric Sciences
Workshop

In July 2006, a Memorandum of Understanding to
promote education and research collaboration was
signed between NTUAS and two organizations of the
University at Albany, State University of New York (SUNYA),
U.S.A. The two SUNY organizations are the Department of
Earth and Atmospheric Sciences (DEAS) and the
Atmospheric Sciences Research Center (ASRC).
2008, a team of five SUNYA scientists, including Kenneth
Demerjian (Head of the ASRC), Chris Thorncraft (Head of
DEAS), David Fitzjarrald, Wei-Chyung Wang and Qi Zhang
visited NTU-AS. A two-day workshop was held with foci on

In June

boundary layer processes, monsoon and typhoon
multi-scale interactions, atmospheric chemistry, and
regional climate. Following the workshop, the faculty
members of the two universities carried out a round-table

discussion that resulted in an arrangement for future

collaborations and student exchange activities.

A group photo of the "SUNYA-NTU Bileteral Workshop"
during 2008 June 5 to 6. From left to right: Cheng-Chueh Liu
(NTU), Anupam Hazra (NTU), Chen-Wei Tang (NTU),
Chien-Jung Hsu (NTU, RCEC), Haotien Jiang (NTU); Veon Chu
(NTU), J-P Chen (NTU, Department Chair), Guenter Engling
(RCEC), Hui-Ming Hung (NTU), Chung-Che Lee (NTU), Qi
Zhang (SUNY), Hsian-He Lee (NTU), Ken Demerjian (ASRC
Director), Chris Thorncraft (Head of DAES), David Fitzjarrald
(SUNY), Li-wei Kuo (NTU), Wei-Chyung Wang (SUNY),
Chien-Hsuen Wang (NTU), Huan-Hsiung Hsu (NTU),
Chun-Chieh Wu (NTU).
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Meeting Highlights

International Workshop for Numerical
Ocean Modeling and Prediction
(IWNOP) held at NTU on 23-25 April,
2008

TUAS hosted IWNOP, the first international workshop

N on numerical ocean modeling and prediction in
Taiwan on 23-25 April 2008. It brought together international
leading scientists and experts to discuss modern ocean modeling
and prediction, using the most advanced numerical techniques
and at scales ranging from coastal ocean to basin wide. In
addition to being the host of the workshop, NTUAS was joined by
cosponsors including the National Science Council, the National
Central University’s Graduate Institute of Hydrological & Oceanic
Science, and the National Applied Research Laboratory. The
workshop was organized by Professor Yu-heng Tseng of NTUAS,
Professor Chris Mooers of University of Miami, and Professor
Malcolm J. Bowman of State University New York at Stony Brook.
Professor Tseng also chaired the local organizing committee with
several other NTUAS faculty members serving as committee

members.

The three-days workshop included oral and poster
presentations of invited and contributed papers. The thirteen

oral presentations were organized into three sessions:
®  Advanced numerical modeling techniques

() Air-sea-ice interactions, and

® Model nowcast and forecast assessment

These themes represent the most challenging topics in the
latest numerical ocean modeling research. More than 70
participants came from various countries around the world. The
opening remark was delivered by Dr. Robert Lai, the chairman of
Taiwan’s National Applied Research Laboratories. The first
keynote speech was delivered by Dr. Emil Vassilev Stanev (head

of Institute for Coastal Research, GKSS, Germany) who
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introduced the latest coastal observation and
Forecasting System for the German Bight. Two other
keynote speeches were given, respectively, by Prof.
Kyung-Il Chang of Seoul National University, who
discussed the development of data assimilated East
China Sea ocean model, and Prof. Malcolm Bowman of
SUNY- Stony Brook, who detailed a predictive storm
surge modeling system for the Northeastern Seaboard
of the U.S. Among the invited lecturers are Dr. Avichal
Mehra of NCEP/EMC/Marine Modeling and Analysis
Branch; Prof. Christopher N.K. Mooers, of Univ. of
Miami (also Director of RSMAS/Ocean Prediction
Experimental Laboratory); Dr. Joanna Staneva from
GKSS; Dr. David Dietrich, President of AcuSea Inc.; Prof.
Jinyu Sheng, of Dalhousie Univ., Canada; Dr. Joanna
Staneva, Institute of Coastal Science, GKSS, Germany;
Prof. Wen-Yih Sun, of Purdue Univ.; Dr. Mei-ying Lin,
Taiwan Typhoon and Flood Research Institute; Prof.
and Dr.

Research

Naoki Hirose, of Kyushu Univ., Japan;

Masafumi  Kamachi, = Meteorological

Institution, Japan.

A collection of selected papers and presentations
from this workshop will be published in a special issue
in Terrestrial, Atmospheric and Oceanic Sciences, in
summer 2009. More information and upcoming news
about IWNOP can be found on the website
http://efdl.as.ntu.edu.tw/workshop/iwnop.
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Multi-scale Interactions in the Tropical
Western North Pacific during Summer

he tropical Western North Pacific (WNP) is affected
Tsignificantly by the fluctuations of different time and
spatial scales of the monsoon trough (MT) and anticyclonic ridge
(ACR). The multi-scale interactions among the interannual,
intraseasonal and sub-monthly large-scale variations and tropical
cyclones (TC) are crucial factors influencing summertime
weather and climate in the WNP. This project is led by Professor
Huang-Hsiung Hsu who graduated from NTUAS in 1978 and
received his Ph.D. from the University of Washington in 1986. He
pursued a two-year postdoctoral study at University of Reading
before returning to Taiwan to join the faculty of the department
in 1989.

During the ElI Nifio summer, the warm sea surface
temperature (SST) shifts eastward toward the dateline. This
results in the further southeastward extension of MT and major
convection region than in the normal year. The active region of
intraseasonal oscillation (1SO) and TC, which tends to occur over
the warm SST/active convection region, also shifts further
southeastward than normal. On the other hand, during the La
Nifia summer when the warm SST/active convection region shifts
to the northwest of its normal location and the active region of
ISO and TC shifts similarly to the northwest (C.-H. Tsou and P.-C.

Hsu 2008, personal communication).

Professor Hsu and colleague (Ko and Hsu 2006) identified a
sub-monthly (8-30 days) wave pattern that propagates
northwestward from the tropical Philippine Sea to the East China
Sea. The wave pattern is often accompanied by a TC, which is
embedded in the cyclonic circulation area of the wave pattern.
Both the sub-monthly wave and the TC are found to be more
active and better organized during the westerly phase of 1SO in
WNP, when MT is strong and extends eastward into the
Philippine Sea. On the contrary, both are weak and poorly
organized in the easterly phase of ISO, when MT is weak and
retreats westward to the South China Sea. Most recent results
show that the distinct characteristics between the ISO westerly
and easterly phases can be attributed to the ISO modulation on
MT and ACR. The ISO in the westerly phase provides a favorable
background (e.g., enhanced MT and moisture convergent zone)
for the wave-TC pattern development, while the I1SO in the

easterly phase provides a less favorable environment.

These phenomena all reveal the modulation of the

NTU Atmospheric Sciences Newsletter
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larger-scale circulation on motions of smaller time and
spatial scales through the effect on MT/ACR. While the
low-frequency large-scale circulation has a clustering
effect on TCs, the latter tend to occur with large
amplitude in the positive vorticity background flow
which significantly enhances the total strength of the
positive vorticity. Conversely, when no TC exists or
when only the synoptic anticyclone is found, the
contribution to the total vorticity field from the
synoptic- and meso-scale disturbances is relatively
small. This is because the negative vorticity associated
with these disturbances is much weaker than the
positive vorticity of TCs. The contribution of TCs is
therefore not offset by the disturbances of the
negative vorticity. This contrast may lead to the

enlargement of climate variability.

This hypothesis is at odd with the traditional
concept that long-term averaging or low-pass filtering
can remove the signal of high frequency fluctuation.
This traditional concept may not be correct because
the occurrence of a few extreme events may
significantly enlarge the ensemble mean and
variability. To verify this hypothesis, a TC-removal
scheme was applied to the reanalysis such as ERA40Q,
NCEP, and JRA25 reanalysis. The 850-hPa vorticity
variance of the original and TC-removed fields were
calculated and compared. The variance difference is
defined as the TC contribution to climate variability.
The results indicate that along the TC tracks TCs
contribute more than 50 percent of variance in the
interannual and intraseasonal time scales over the
tropical western North Pacific (Figure 1). The strong
clustering effect of El Nifio on TCs also enhances the
vorticity difference between El Nifio and La Nifia. The
significant contribution of TC to intraseasonal
variability in the summer of 2004 is also confirmed by
model simulations using a general circulation model
(GCM) and a regional model. This finding suggests the
occurrence of a two-way interaction between TC and
climatic fluctuations (Hsu et al. 20083, b).
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Figure 1: (Upper) Percentage of 850-hPa vorticity variance contributed
by TC and (lower) TC track: the largest TC contribution occurring over
the major tracks.

These results raise a question on the definition of climate
variability in the TC-prone regions. Traditionally, climate
variability is often interpreted as the variability of low-frequency
climatic perturbations. The present results, however, point out
that these climatic perturbations may contain the contribution
from TCs, which fluctuate in much shorter periods and smaller
spatial scale.

In regions such as the tropical western North Pacific, where
the meso-synoptic scale and large scale systems are closely
intertwined and the multi-scale interaction is likely one of the
key processes affecting the climate variability, the contribution
from the severe weather systems like TCs has to be taken into
account to understand the mechanisms leading to climate
variability. Most of the GCMs used to simulate past climate
suffers from the poor simulation of climate variability in the
tropical Western North Pacific during the boreal summer. The
results reported here imply that the inability to resolve and
simulate TCs may be one of the key weaknesses of the GCM

leading to the poor simulation.
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Reference:

Hsu, H.-H., C-H. Weng, and C-H. Wu, 2004: Contrasting
characteristics between the northward and eastward
propagation of the intraseasonal oscillation during the
boreal summer. J. Climate, 17, 727-743.

Hsu, H.-H., C-H. Hung, A-K. Lo, and C-W. Hung, 2008a:
Influence of tropical cyclone on the estimation of
climate variability in the tropical western North Pacific. J.
Climate (in press).

Hsu, H.-H., Y-L. Chen, A-K. Lo, C.-H. Hung, W.-S. Kau, and C.-C.
Wu, 2008b: Intraseasonal oscillation-tropical cyclone
coupling in the western North Pacific during the 2004
typhoon season. To appear in “Recent Progress in
Atmospheric Sciences: Applications to the Asia-Pacific
Region”, World Scientific.

Ko, K.-C., and H.-H. Hsu, 2006: Sub-monthly circulation
features associated with tropical cyclone tracks over the
East Asian monsoon area during July-August season. J.
Meteor. Soc. Japan, 84, 871-889.
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Field Research with Special Observation
Platforms

eteorological research needs data but in many cases
IVIconventionaI observations are not available. Thus, field
experiments are often launched to obtain data from special
observational platforms. An expert in conducting field projects is
Professor Po-Hsiung Lin, who received his B.S. in 1984 and his Ph. D. in
1996 both of which from NTUAS. He started working the department
since 1987 first as a teaching assistant and later joined the faculty.

In 1997 Professor Lin participated in the South China Sea Monsoon
Experiment (SCSMEX) and directed two observation programs at
Dongsha Island from April to July, 1998. They are the solar radiation
measurement in cooperation with NASA Goddard Space Flight Center
(GSFC) scientists (Lin et al. 2002) and the Aerosonde test flights over
ocean. Aerosonde is an unmanned aerial vehicle designed by US and
Australian scientists for typhoon reconnaissance. The Central Weather
Bureau (CWB) and National Science Council acquired eight Aerosondes
for typhoon observations around Taiwn and Professor Lin was charged
with the responsibility of conducting the Aerosonde observation
operations at Dungsha Island by leading the Taiwan Aerosonde Team
(TAT). After SCSMEX, his field works continued with solar radiation
measuremenst for climate research in cooperation with GSFC and
Academic Sinica researchers in winter, and Aerosonde observations of
typhoons in summer.

Aerosonde at Hengchun airport (September 9,2005)

From 2000 to 2005, Professor Lin and the TAT crew conducted 15
reconnaissance flights, with three of them approaching the eye of
typhoons. The most dramatic case occurred on Oct. 1, 2005 when the
Aerosonde flight penetrated two rainbands and the high-wind eyewall

NTU Atmospheric Sciences Newsletter
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to arrive at the center of Super Typhoon

Longwang. Professor Lin and his crew
successfully made a vertical sounding in the
eye before penetrating the eyewall outbound.
This sets the record for UAV

reconnaissance and survival flight into the eye

world

of tropical cyclones with wind and temperature
measurements. (Lin and Lee, 2008).

In summer 2002, Professor Lin joined
another observation
DOTSTAR
Typhoon Surveillance near the TAiwan Region)
led by Prof. Chun-Chieh Wu (Wu et al. 2004,
also see the January 2008 issue of NTUAS

Newsletter). Professor Lin coordinated the

typhoon program

(Dropsonde  Observations  for

flight crew in monitoring dropsonde data
onboard. From 2003 to 2007, 27 flights with
457 dropsondes were processed

Professor Lin has visited NASA/GSFC three
times in recent years to conduct cooperative
research using SCSMEX solar radiation data.
Currently, the Research Center of
Environmental Research at Academic Sinica is
supporting Professor Lin to do long-term solar
surface radiation and aerosol optical depth
measurements in Taipei and Tainan cities and

indoor calibration since 2001.

Professor Lin also developed special
courses on atmospheric instrumentation and
measurements. From 2000 to 2007, his course,
field measurement of atmospheric
environment, implemented a one-week field
campaign at the University Highland Farm
(2100 m height) in Nantou County. This course
was cited as the Best Course in Earth Sciences
by Minister of Education in 2005. In 2007,
Professor Lin started a course on TV Weather in
with the NTU
Journalism with the students practicing on

cooperation Institute of

their own TV weather reports on the campus
TV studio.
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T
leg3-2 1230 SS

The composite radar reflectivity with Aerosonde location
marked by the black X sign at time (UTC) shown at the
bottom left of 1 October 2005. The blue curve shows the
flight track during the period (UTC) shown at the upper left.
Flight leg tags are labeled at the under right corner in each
graph. Numbers 1, 2, 3 and 4 show the locations of
Aerosonde at 1300, 1400, 1430 and 1510 UTC, respectively.
Letters H, T and B show the location of Hua-lien radar,
Tai-tung and the ground base, respectively. (Image courtesy

of Central Weather Bureau)

Reference:

Lin, P. H., M. D. Chou, Q. Ji and S. C. Tsay, 2002: Clear-sky surface
radiation during south china sea monsoon experiment. J.
Terrestrial, Atmospheric and Oceanic Science, 13, 185-196.

Lin, P. H., 2006: The First successful typhoon eyewall-penetration
reconnaissance flight mission conducted by the unmanned
aerial vehicle, Aerosonde. Bull. Amer. Meteor. Soc. 87,
1481-1482.

Lin, P. H. and CS. Lee, 2008: The eyewall-penetration
reconnaissance observation of typhoon Longwang (2005)
with unmanned aerial vehicle, Aerosonde. J. Atmos. Ocea.
Tech. 25,15-25.

Wu, C. C., P. H,, Lin, S., Aberson, T. C. Yeh, W. P,, Huang, K . H.,
Chou, J. S., Hong, G. C., Lu, C. T., Fong, K. C., Hsu, I. I, Lin, P. L.,
Lin, C. H., Liu, 2004: Dropwindsonde observations for
typhoon surveillance near the Taiwan Region (DOTSTAR): An
Overview. Bull. Amer. Meteor. Soc. 86, 787-790.
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Chemical Reactions and Properties
of Aerosol Particles

erosols are solid or liquid particles suspending in

Athe air. They play several key roles in the
atmosphere: affecting climate by scattering and absorbing
radiation and by modifying the occurrence and reflectivity
of clouds, changing the chemistry of the atmosphere by
providing surface for heterogeneous reactions, decreasing
our visibility and causing adverse health effects. With the
increasing fossil fuel emission and pesticide usage in
agricultural activities, people are vulnerable to the
increased air pollution. The research program led by
Professor Hui-Ming Hung aims to understand the chemical
and physical processes of aerosol particles using novel
experimental advanced

approaches and analytical

instruments, and their implications in the atmosphere.

Professor Hung received her B.S. in 1993 and M.S. in
1995 from the Chemistry department of NTU, and received
her Ph.D. on Chemistry from Caltech in 2000 with
interdisciplinary training in physical chemistry, spectroscopy
and environmental sciences. After doing research at
Harvard University and McGill University (Canada), she
returned to Taiwan in the fall of 2007 to join the NTUAS
faculty.

In the atmosphere, organic matter is a major
component of atmospheric aerosols and has become an
important topic because of its complex physical properties
(Hung et al. 2005; Hung and Ariya 2007). Due to the
heterogeneous reaction between organic particles with
gas-phase oxidants, such as Os;, OH and NOs radicals, the
aged organic aerosols are found to have higher
hygroscopicity, (Figure 1). Professor Hung’s group currently
uses the attenuated total reflectance infrared spectroscopy
(ATR-IR) method to measure the oxidation of unsaturated
fatty acid droplets with ozone and use different type of
mass spectrometry to analyze the products. This method
directly probes the oxidation of deposited aerosol particles.
This research studies how the relative humidity and physical
phase of aerosol affect the oxidation kinetics. Moreover, the
chemical reactivity of deposited droplets might be different
from the suspended particles. To address this issue, her
research group is in the process of constructing an aerosol
flow tube infrared spectroscopy (AFT-IR) system which will

be able to monitor the oxidation process of suspended

Research Highlights

aerosol particles. This system can then combine with a
particle sizer and cloud condensation nucleation chamber
to measure cloud condensation nuclei (CCN) activation.
The potential of organic aerosols, either before or after
oxidation, to form ice nuclei will be studied by controlling
the AFT tube temperature and monitoring the variation of
IR spectra (Han et al. 2002; Hung et al. 2003).The product
identification at both gas and aerosol phases will be
determined using several mass spectrometry methods.

(a) unireated droplats (b} O-reacted droplets () NOy-reacted droplets

Far below activation
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Figure 1: Micrographs obtained by environmental scanning
electron microscopy (ESEM). Columns show images collected of
(a) untreated oleic acid droplets, (b) Os-treated droplets, and
(c) NOs-treated droplets. Rows, shown for increasing relative
humidity, reveal that hygroscopic droplet growth occurs at an
activation relative humidity. The precise humidity depends

upon droplet treatment (Hung et al. 2005).

These experimental studies are essential to quantify
the effect the aerosol on the atmospheric system.
Integration of experimental results with a computational
kinetics model will elucidate mechanistic details such as
gas and liquid diffusion, mass accommodation, and
chemistry happening in gas, liquid and the interface phases.
The results then can be incorporated into the
influence  of

global/regional model with the
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heterogeneous/multiphase interactions of gas-phase species
on aerosol particles and cloud droplets (Martin et al. 2004).
The identification of oxidation products will also provide a
complete risk assessment for parent chemical species, with
the implication of aerosol particles on human health.

(http://hmhung.as.ntu.edu.tw)
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Aerosol-Cloud Interactions and
Effects on Precipitation and Climate

Aerosol and cloud processes have strong
influence on the chemical, hydrological, and

radiative budgets of the atmosphere, and through these
processes human activities may significantly alter the
balances of our climate system. A project to study these
interactions by developing parameterization schemes for
the microphysical processes of aerosols and clouds is being
led by Professor Jen-Ping Chen, who was a graduate of
NTUAS in 1982. Professor Chen received his Ph.D. from
Penn State in 1992 and conducted postdoctoral research at
the Scripps Institution of Oceanography before returning to
join the NTUAS faculty in 1994.

The first set of the schemes developed is a
two-moment warm cloud parameterization (Chen and Liu
2004) that was derived from statistical analyses of results
from a binned cloud microphysical model (Chen and Lamb
1999), with consideration of the effects of cloud
condensation nuclei (CCN) and giant CCN.  Professor Chen
collaborated with Professor Wei-Chyung Wang’s group at
SUNY-Albany to incorporate the scheme into the MMS5 to
simulate the influence of anthropogenic CCN on cloud
radiation and precipitation efficiency (Cheng et al. 2007).
The results generally confirm the Twomey'’s indirect effect
on warm clouds by CCN (Figure 1), but also showed
opposite effects from giant CCN (Figure 2). The scheme
was further coupled with the cold-cloud processes to
examine the effect of aerosols on mixed-phase processes.
Preliminary results indicated that, due to complicated
cold-cloud mechanisms, precipitation may be either
depressed or enhanced as a consequence of increase CCN
(Figure 3). Additional ice nucleation mechanisms were
also added into this model to examine the role of mineral
dust and bacteria, acting as ice nucleating agent, in the
development  of

precipitation. Currently, a

complementary parameterization scheme is under
development for simulating the evolution of aerosols and

their coupling with cloud microphysics.

Another related work of Professor Chen is the
development of a regional model to simulate the deflation,
transport, and deposition of mineral dust, using the MM5
as the meteorological driver (Chen et al. 2004). The
deflation module considers detailed emission coefficients
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and dust size distributions that are specific to the properties
of the land surface. This model has been used by the
Environmental Protection Agency for routine forecast of
dust storm activities in East Asia and resultant dust loading
and deposition over the region. A new version with
mineral dust processes coupled with the meteorological
model is currently under development, which will also
include the effect of mineral dust on cloud microphysics.
Professor Chen’s group also collaborated with Professors Ivar
Isaksen (University of Oslo) and Wei-Chyung Wang by
incorporating the aerosol mechanisms into a global climate
and chemistry model (GCCM), with coupled chemistry and
meteorological processes, to examine the direct and indirect
effects of aerosols on climate.
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Figure 1: Domain-averaged cloud water content (top),
effective radii (middle) and rainwater content (bottom)
under different aerosol scenarios for a simulated warm
cloud system. Left and right columns are for average
continental and urban aerosol types, respectively.
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Figure 2: Effect of giant CCN on cloud water content (top) and
rainwater content (bottom) for the same cloud shown in Figure 1.
On the left are results without giant CCN and on the right are
with 0.05 cm™ giant CCN.
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Figure 3: Effects of CCN types on surface precipitation for two
strong convective cloud systems. One case (left) showed
depressed surface rainfall while the other (right) showed minor
depression initially but more total rainfall toward the end.
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2008 Doctor’s & Master’s Theses Indices of the past issue

2008 Doctor’s Theses 2008 15 13

Chang, Chiung-Wen Influence of upper oceanic dynamics on Sea Surface REX HERFEEEXEFLEBAHEREREFEREL
Temperature in the Philippine Sea and the South China A
Sea: structure and interannual variability

Shiu, Chein-Jung Radiative effects of aerosols on the environment in s AR UEHSERABEZY
Taiwan

2008 Master’s Theses 2008 73 3w X

Chen, Dan-Rung Mesoscale precipitation features associated with landfall k% 48 B BB R ATIERE 89 P RUE I M 45 40

typhoons in the Taiwan area

Chen, Yi-Pin Effect of the number concentrations of condensation BREHR BREBOAABBREIEEHBALEZSEFR
nuclei and ice nuclei on precipitation formation: a
numerical study

Chou, Lee-Jen The estimation of cloud radiative forcing from different BN HREER GG T AR SRR e s e
level DSI observations at highland h

Fang, Wei-Ting A study of typhoon size in the Western North Pacific FAERE  FIERFFRR RS 5

Hong, Li-Ciao Decadal variation of the Asian-Australian monsoon HRE DAZEMBMEZFRESE
linkage

Hsu, Kathryn An analysis of tropical cyclone formation associated with i B ZREACSKBHEASREHLRGESE

the upper level cold-core low

Hsueh, Yu-Chieh Association of atmosphere-ocean interaction with mean AR PHARSUEEARARYMIA-ENEEERMS I BE
circulation -- impact of the Asian summer monsoon
trough

Huang, Yi-Hsuan The influence of the island topography on typhoon track *1538 & LT B R R B 38 BT 38 2 M| A 5T
deflection and looping motion

Jiang, Siou-Ying A comparison of an explicit forward-backward VLI B PREFMEHEKBREE XY EF E2 b
integration scheme and implicit schemes in mesoscale
models

Lien, Chun-Chi The typhoon-induced biogeochemical response in the sy A S EAEERBRESR G| AR A MIERE

Western North Pacific Ocean

Pi, Chia-Jung Simulation of aerosol influence on cold cloud processes
using regional meteorological model
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Tseng , Wan-Ling Numerical simulation of the tripole rainfall pattern during
East Asian summer
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