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Honors & Awards

o 2024: Annual Research Highlight in 2023, RCEC, Academia Sinica

e 2023: Invited talk, International symposium on Grids and Clouds (ISGC)-Joint DMCC,
UMD &Environmental Computing Workshop 19-24 March 2023, Taipei, Taiwan

o 2022: Annual Research Highlight in 2021, RCEC, Academia Sinica

e 2020: Invited talk: 3™ Training Workshop of UND (Deeper Understanding of Natural
Disaster - Instrumental for Disaster Mitigation). 15-17 January, Kuala Lumpur,
Malaysia

« 2019: Keynote speaker, International Symposium on Grids and Cloud (ISGC)-Disaster
Mitigation 31 March, 2019, Taiwan. (http://event.twgrid.org/isgc2019/keynote-speakers.html )

e  2019: Invited talk, Application of numerical model on extreme weather and regional
climate changes studies, 18-22, Feb., 2019, APAN (Asia Pacific Advance Network)
47" Daejon, Korea.

e  2018: Keynote speaker: The 5" international conference on Information and
Communication Technologies for Disaster Management (ICTDM), Tohoku University,
Sendai, Japan. 4-7 December, 2018, (http://ict-dm2018.net/program/keynotes/)

e 2017: Annual Research Highlight, RCEC, Academia Sinica
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e 2014: Best Article Award, 26" The Chinese Institute of Environmental Engineering
conference, 2014

e 2012: Ministry of Science and Technology, Short-term overseas visiting Award

e 2009: Best article Award, 10th Aerosol conference, China & 6th Cross-Strait aerosol
conference

e 2009: Most Cited Article Award (2004-2008), Journal: Terrestrial, Atmospheric &
Oceanic Sciences

e 2006: Annual Research Highlight, RCEC, Academia Sinica

e 1996: Honorary member of the Phi Tau Phi Scholastic Society of the Republic of China,

Other Activities

o 2022-May.~2023-Apr. International Journal: “Frontiers in Environmental Science” special

issue Guest Editor”
e  2020-Mar.~present, Editorial Board Members, International Journal: “Atmosphere”

e 2021-Jan.~Dec. 2021, Co-Chair of Atmospheric Science review committee, Department of
Natural Sciences and sustainable development, Ministry of Science of Technology (MOST)

e 2019-Jan.~Dec.2021, Panel of Atmospheric Science review committee, Department of
Natural Sciences and sustainable development, MOST

e  2020-Nov.~ 2022-Oct., Advisory Board, Department of Information Technology Services,
Academia Sinica,

e 2020-Jan.~Dec. 2021, Panel of review committee, Earth Science Research Promotion
Center, MOST

e  2016-Jan. ~present, Chair of the Academic Affairs Committee for Earth System Science
Program, Taiwan International Graduate Program (TIGP-ESS), Academia Sinica

e 2017-Aug.~2020-July, Associate Editors, Journal: Terrestrial, Atmospheric and Oceanic
Sciences (TAO)

e 2015-May~2017 Apr., Secretary General, Meteorological Society of the Republic of China

e 2014-Jan~2014 Nov.,Member, Admission Committee for Earth System Science Program,

Taiwan International Graduate Program (TIGP-ESS),

Academia Sinica,

e 2010-2016 , Board member, Taiwan Group on Earth Observation

e 2011-2017, Board member, Environmental Protection, Taiwan

e 2015, External Examiner for Doctoral Thesis, Earth System and Geolnformation Science,
The Chinese University of Hong Kong Graduate School

A. Major Achievements and Contributions (2020-present)

Over the past few years, my major research has focused on studying urban pollution and long-
range transport issues, such as biomass burning in IndoChina and the transport of pollutants
following the Asian continental outflow. | have conducted several projects under the support of



Academia Sinica (AS) and the National Science and Technology Council (NSTC) in the last few
years. The major research accomplishments also related to those fields, including (1) Impact of
aerosols on fog/clouds microphysics and precipitation over western Taiwan (NSTC, 2023-2026)
(2) Improvement of a numerical model simulation on air pollutants formation and transportation
over western Taiwan (NSTC, 2021-2024) (3) Trend-and-Variation Analyses on the Changes of
Water Resources and the Eco-sociology Functions in Taiwan Watershed Ecosystem (AS, 2022-
2024) (4) Joint Academia Sinica Grand Challenge Program (AS, 2021-2026): Diagnosis and
Attribution of Air Pollution in Central-Western Taiwan: From Physical and Chemical Mechanism
to Mitigation Strategy.

(1) Temporal coherence in particulate matter in East Asian outflow regions: fingerprints
of ENSO and Asian dust

Understanding temporal coherence in particulate matter (PM) pollution across East Asian outflow
regions is crucial for collaborative efforts in addressing air pollution challenges. In this study, we
analyze daily PM exceedance patterns using ground-based measurements over the past two
decades, focusing on the influence of El Nifio-Southern Oscillation (ENSO) and Asian dust activity.
ENSO-related coherent PM exceedance shows lower occurrence during El Nifio compared to La
Nifia in spring, due to weakened continental outflows and increased precipitation. Temporal
distribution of dust-related coherent PM exceedance closely mirrors springtime dust activity in
source regions, indicating significant dust emission impact on outflow regions. Our findings have
implications for climate variability and the assessment of multi-decade model simulations. (Kueh
et al. 2023)

(2) Effects of transport on a biomass burning plume from Indochina during EMeRGe-Asia
The Indochina biomass burning (BB) season in springtime has a substantial environmental impact
on the surrounding areas in Asia. In this study, we evaluated the environmental impact of a major
long-range BB transport event on 19 March 2018 preceded by a minor event on 17 March 2018.
Aircraft data obtained during the campaign in Asia of the Effect of Megacities on the transport and
transformation of pollutants on the Regional to Global scales (EMeRGe) were available between
12 March and 7 April 2018. At the BB plume transport layer, the contribution of the long-range
transported BB plume was as high as 30-80 % for most of the species (NOy, NOx, PM2.5, BC,
OH, 03, and CO) over South China (SC), Taiwan, and the ECS. The combination of BB aerosol
enhancement with cloud water resulted in a reduction of incoming shortwave radiation at the
surface in the SC and ECS by 5-7% and 2-4%, respectively, which potentially has significant
regional climate implications. (Lin et al. 2023a)
(3) Explore the mechanism of Air quality deterioration event over western Taiwan

Air pollution is typically at its lowest in Taiwan during summer. However, frequent episodes
of air quality deterioration occur over the western plains of Taiwan when an easterly typhoon
circulation interacts with the complex topographic structure of the island. We explored an episode
of air quality deterioration that was associated with a typhoon between 15 and 17 July 2018, by
using WRF-Chem model. The interaction between the typhoon’s easterly flow and Taiwan’s
Central Mountain Range (CMR) resulted in stable weather conditions, weak wind speed, and a lee
side vortex easily formed. The dynamic process for the wind direction changed given a reasonable



explanation why the observed SO4> became the major contributor to PMzs during the episode.
S04 contribution proportions (%) to PMzs at the coastal, urban, and mountain sites were 9.4
ng/m?® (30.5%), 12.1 pg/m® (29.9%), and 11.6 pg/m3 (29.7%), respectively. Moreover, the
variation of the boundary layer height had a strong effect on the concentration level of both PM2.5
and ozone. We identified the combination of the lee vortex and land-sea breeze, as well as the
boundary layer development, were the key mechanisms in air pollutants accumulation and
transport over western Taiwan. As typhoons frequently occur around Taiwan during summer and
fall, their effects on the island’s air quality merit further attention. This study has been highlighted
by the annual report (2022) of Academia Sinica. (Lin et al. 2021)

(4) Impacts of offshore wind farms on the atmospheric environment

Wind is one of the cleanest renewable energy resources. Through the “Thousand Wind Turbines
Project”, Taiwan is planning to increase the proportion of power generation from renewable energy
and has set a target of 5.7 GW for offshore wind by 2025. However, the effects of future offshore
wind farms (OWFs) over the Taiwan Strait on the atmospheric environment have not been
evaluated. This study is firstly examined the potential effects of proposed OWFs on the
atmospheric environment if the OWFs had existed during Tropical Storm Haitang (2017) by using
Weather Research and Forecasting (WRF) model. A small set of ensemble simulations was
conducted to study the sensitivity of the ambient conditions in the region to the wind farm locations,
the number and density of the turbines, and the initial time of simulations. Following the landfall
and northward movement of Tropical Storm Haitang, a series of complex interactions between the
typhoon circulation and the wind farm emerged, including small time slots of wake effect and
mountain blocking effect. The combination of these rapidly changing OWFs-related effects
contributed to a weak reduction in precipitation (-1.08 mm) and hub-height wind speed (-0.25 m
s1), as well as minimal warming near the surface (+0.13 °C) over southern Taiwan. (Lee et al.
2022)
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