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PhD student Hsiao-Ching Huang was honored with the 2025 Dr. Chia Chou
Thesis Award from the Meteorological Society of the ROC in Taipei, Taiwan.
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Home | Category &' fropical cyclone hot spats are growing

CATEGORY ‘6’ TROPICAL CYCLONE HOT SPOTS ARE m—

GROWING For journalists:

CLIMATE CHANGE 1S MAKING MASSIVE HURRICANES AND TYPHOONS MORE ! ‘reseireloase'sian up form
LIKELY IN THE WESTERN PACIFIC, NORTH ATLANTIC AND GULF * Journal access request form
16 December 2025 © AGU Journalism Awards

* Covering our meetings
* Press eligibility
requirements

* Photography and social
media guide
For PIOs and scientists:
* Media tips for scientists
* FAQ on publicizing with AGU
“ Tip us about your research

° Be an expert source for news

THIS WEEK FROM AGU
12/11/2025: Reindeer, algal blooms, undersea

mountains and more hil stories coming to
AGU25

Get AGU news in your inbox

MEDIA CONTACT

Send inquiries for the Media Relations
team 1o news@agu.org.

For inquiries or alerts about an in-
progress paper, include the manuscript
ID.

Typhoon Halyan shorly before maximum inlnsily while approaching the Philippines an Novernber 7, 21
Credit; NASA

AGU press contact:
Liza Lester, news@agu.org (UTC-5 hours)

Researcher contact:
I-I Lin, iilin@ntu.edu.tw (UTC+8 hours)

NEW ORLEANS — The oceanic conditions that churn up the very strongest of
hurricanes and typhoons are heating up in the North Atlantic and Western Pacific,
fueled by warm water that extends well below the surface. Human-caused climate
change may be respensible for up to 70% of the growth of storm-brewing hotspots
there, according to new research.

These hot spots are making it more likely that stronger Category 6’ tropical cyclones
may hit landfall in highly populated areas.

“The hot spot regions have expanded,” said |-l Lin, a chair professor in the
Department of Atmospheric Science at the National Taiwan University.

Press release in the 2025 American Geophysical Union (AGU) Annual Meeting
on "Category ‘6’ Tropical Cyclone Hot Spots in the Warming Climate" (2025)
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%2026 Taiwan Women Scientists Calendar”: July Featured Scientist




PhD student Hsiao-Ching Huang was honored with the Presidential Award
for Graduate Students at National Taiwan University in 2025.
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X «  American Meteorological Society Following
4,498 photos & videos
wraln oL
- -
.

Eﬁ AMS is a professional organization promoting the advancement of the * - X e Bw

atmospheric and related oceanic and hydrologic sciences. * L

. American Meteorological Society
Q ® Boston, MA @ @ ametsocorg O Born 1919 Joined JL:@!&JS @ . @ametsoc
_ .

d) 397 Following  36.8K Followers * ” ensHistoryMonth §@ Spotlight: I-1 Lin is a University Chair

Ne i b siigona jouia following . “. Professor and former chair of the Department of Atmospheric Sciences,

‘. National Taiwan University.
] »
*
.
Posts Repl\%s’ » Media Likes i s an elected AMS Fellow in 2024, and recipient of the
. outstanding female scientist award of Taiwan in 2021

)ooro

5126 - 2024

ametsoc.org/
membership
American Meteorological Society ) ovne as

1 facebook

» American Meteorological Seciety
k4 13065 @&

- #WomensHistoryMonth Spotlight: -l Lin is a University Chair Professor and former
d chair of the Department of Atmospheric Sciences, National Taiwan University (NTU).
* Dr. Lin is an elected AMS Fellow in 2024, and recipient of the outstanding female
- scientist award of Taiwan in 2021, the highest award bestowed to female scientist in
Taiwan. She was also the recipient of the AMS Editor's award in 2023,

Spotlighted by American Meteorological Society (AMS) — Women’s History
Month (2024) [Facebook] [X (Twitter)]



https://www.facebook.com/story.php?story_fbid=801251732042506&id=100064730588797&mibextid=WC7FNe6
https://twitter.com/ametsoc/status/1767602983401898300/photo/1

AMS Fellow AMS

Fellow of American Meteorological Society (AMS, 2024) [Link] [YouTube]



https://www.ametsoc.org/index.cfm/ams/about-ams/ams-awards-honors/2024-award-and-honors-recipients/#Fellows
https://youtu.be/PqPPav1iUeM?t=2629

BY. i

'

Editor's Award - Bulletin of the =
American Meteorological Society

I-l Lin

For insightful and detailed
comments that have been
instrumental in reaching publication
decisions on challenging
manuscripts

HEditor's Fhoavd

Bulletm of the Myercan Heteorological Sociely

15 presented fy
49 Lin

For providing anstghtful expertise and outffand:‘ty
qutdarice on @ ciffiéutt mamscript with other conflictmg
reviews

dmerican Metcorological Socicty

Jauary 2025 Pdo ®. Co

President

The AMS Editor's Award - Bulletin of the American Meteorological Society. The award

citation reads "For insightful and detailed comments that have been instrumental in reaching

publication decisions on challenging manuscripts' (2023). [link]


https://www.ametsoc.org/index.cfm/ams/about-ams/ams-awards-honors/2023-awards-and-honors-recipients/#Editor's%20Award%20Winners
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The Ministry of Education’s 25th Annual National Chair Professorship Award (2022)
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The 14th Taiwan Outstanding Women in Science Award, held jointly by L.’Oréal
Taiwan and the Wu Chien-shiung Education Foundation (2021)
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E 9 Nov. 2020 .

OS Science News by AGU El N.mo ?ouj:hern
Oscillationina
NEWS*  OPINIONS®  SPECIALTOPICS  NEWSFROMAGU JOURNALS ~ Changing Climate

ED[TO RST VOX _ [JexacT eoiTions

Perspectives on Earth and space science: A blog from AGU's journal editors

COP26 SHOWCASE

Advancing Knowledge of ENSO in a

Changing Climate
A new book highlights research progress on El Nifio Southern Oscillation dynamics
o i ow they may chang: orld.

I chaprer7

! ENSO and Tropical Cyclones

|- Lin, Suzana ). Camargo, Christina M. Patricola, Julien Boucharel, Savin Chand, Phil Klotzbach, Johnny WILEY
C.L. Chan, Bin Wang, Ping Chang, Tim Li, Fei-Fei Jin

): Michael | McPhaden, Agus Santoso, Wenju Ca

23 October 2020 | hitps://dol.org/10.1002/9781119548164.ch17 http;s:/)insi.;itLJtions.exacteditions.com/copZG
Invited book chapter contribution in American Geophysical Union (AGU)’s centennial
celebration monograph, El Nifio Southern Oscillation (ENSO) in a Changing Climate,
on ‘Tropical Cyclone, ENSO, and Global Warming’. This is the only invited chapter in
Taiwan. This book was successfully published with press release in USA in Nov. 2020.

(2020)

One of the 4 Books from AGU Collected as special COP26 (the 26th United Nations
Climate Change conference, 31 Oct. - 13 Nov. 2021, Glasgow, Scotland) Virtual Book
Showcase.

P »l RN) 508723420

Public outreach talk on ‘Tropical Cyclone, Ocean and Climate’ in Ministry of Science
and Technology’s Prospect Series in October 2020.
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?frontiers v o FEVIEW

in Marine Science Jok. 10,5389/ mars 2019.00446

Ocean Observations in Support of
Studies and Forecasts of Tropical
and Extratropical Cyclones

Ricarde Domingues'?*, Akira Kuwano-Yoshida®, Patricia Chdrdon-Maldonado**,
Robert E. Todd®, George Halliwell?, Hyun-Sook Kim=7, I.-I, Lin®, Katsufumi Sato®,
Tomoko Narazaki®, Lynn K. Shay™, Travis Miles", Scott Glenn™, Jun A. Zhang'?,
Edited by: Steven R. Jayne®, Luca Centurioni'?, Matthieu Le Hénaff'?, Gregory R. Foltz?,
John Siddom, Francis Bringas?, M. M. Ali*%, Steven F. DiMarco™, Shigeki Hosoda ', Takuya Fukuoka®,
Met Office, United Kingdom Benjamin LaCour?, Avichal Mehra?, Elizabeth R. Sanabia™, John R. Gyakum™,
Reviewed by Jili Dong?, John A. Knaff and Gustavo Goni®

OPEN ACCESS

Invited to join the international expert team to write recommendations in future ocean
observations for tropical and extra tropical cyclones in the ‘Frontiers in Marine
Science’, the only invited scientist in Taiwan.(2019)

JOURNAL OF GEOPHYSICAL RESEARCH w
Oceans

Wukiire 122« lesus & < Anigirsl 2917« Pigus BOET-6064

A tale of 2 champion cyclones: Haiyan and Patricia
S) \E R @

Best track data from NHC and JTWC, 1980~-2015

] & iy

e mnking highest uluwusmmrxucmremt T st s he aprzach o v 1 v:-er ,\:nn- ‘o the Philippnss and Meccs,

18 tha 7 siles. o the Paci Cegan. Thas 3 champion Cyriona. am camansd and 19350n3 20 G0N &0 tholt Sara.ordnary intensications. The 1anica
cytlons trajectcries and mtensity ars cbtained #om the bert track asch MetionalHuricane Certers BIC Imn. ne s

5 LS bt Typloon Warming Contm (ITWE; hitgr

Respomee: magery from the Land,

o b yphocn Halya
FRppnGs s ko e tho MOLYS iiment socard NASA g it on dat Nme.n i . o by S s
(R anem moars aosdn s gawiog-bin imagenygallery cai rmn-.;n--uﬂ-m.,r = from Ter's and AquasMODIS, weal to KHC (hitp f1p rhe
nicaa ovratcharchiea’, JIWE ikt imaloc sdb noss. g webeigest!fiwe/best_Eracis’) for L1 bast frack and mksns ty dafa 5o pp. S0 560

RZAGU PUBLICATIONS WILEY

Paper featured as journal cover ((Hurricane Patricia and supertyphoon Haiyan) in the
renown international scientific journal, Journal of Geophysical Research: Oceans
(Hurricane Patricia and Typhoon Haiyan)(2017)

12



200 EESEES A

oW Mo
b oW K
W R B R KD

GBS A
& # st oE
ik W W
#® ¥t o

Academic Award, Ministry of Education, Taiwan.(2017)

EOS Earth & Space Science News

NEWS NEWS FROM AGU JOURNALS > TOP!

OPINIONS

ENews

Probing the Power of Pacific
Supertyphoons
Despite higher than normal surface temperatures and heat contents of

ocean waters where the storms developed, evidence is lacking that
global warming is revving them up.

board p Credit Jeff Schmaltz,
LANCEEOSDIS

By Tim Homyok @ 10 uly 2017

Typhoon Meranti blasted the western Pacific in 2016, wreaking havoc in the Philippines, Taiwan,
and mainland China, leaving dozens dead or missing and doing billions of dollars’ worth of
damage. Meranti is among some unusually ferocious Pacific storms in the past few years that
seem to be in a category of their own, according to researchers who recently presented data
quantifying such storms’ extraordinary power and conditions of formation.

On top of bringing heavy rainfall and storm surges, the intensity of these recent tempests goes so
far beyond what was previously thought to be the peak range of cyclone power that the
researchers argued that they require a new level, a category 6, on a widely used rating scale for
hurricanes and typhoons.

“I think it is fair to give the public more accurate information, and it's not fair o equate these two
storms of the same category because the kinetic energy is doubling,” I-I Lin, a professor in
1d

1d arte

National Taiwan University’s Department of Atmospheric Science

atajoint
conference of the Japan Geoscience Union and the American Geophysical Union (JpGU-AGU 2017)
in Chiba, outside Tokyo, in May.

Research on record-breaking Category ‘6’ tropical cyclones featured by American
Geophysical Union’s Earth & Space Science News.(2017)
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_______ 13th Annual Meeting o %
C W AT @ Asia Oceania Geosciences Society ﬁ b

':..T'."'...e. e arg 31 JulytodsAugust 2016, Beijing AODS...10 A o iy g g W

Atmospheric Sciences (AS) Section
Best Poster Award

- Ching K
Ao - Oﬁﬁy- . ((ﬁy(.a

Miatienad Fatwwease | 'r'fa.f'.w-.'ui-‘g-_ Tinruwezn

L:-;’b( . “:ci ::: ’
o

For The Paper AS19-A071
Hurricane-Ocean Interaction Related to Ensc in the Eastern
Naorth Pacific Ocean
Ce-authored with

I Lin
Mational Taiwan University, Taiwan

o Yun-fai Chen Tetsuo Nak

@; Prasident, AODGS Section President, Armspher'c Sciences rASI L@y
L ; 6\ 2014 - 2016 2014 - 2018

The joint research with her PhD student (Hsiao-Ching Huang) on the super-hurricane
Patricia and relationship with super-El Nifio won the best student poster award
“(1000 participants and the only recipients from Taiwan for the 27 awards) in Beijing,
China in the AOGS international symposium.(2016)

allss Natmnal‘ Talwan Umversnty

i/

Outstanding College Youth of National Taiwan University (2016) & Young College Elite
of 2017
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ARTICLE
Received 8 Jul 2014 | Accepted 10 Apr 2015 | Published 20 May 2015 DOI: 10.1038/ncomms8182 OPEN

Recent decrease in typhoon destructive potential
and global warming implications

I-l Lin' & Johnny C.L. Chan?

Typhoons (tropical cyclones) severely impact the half-billion population of the Asian Pacific.
Intriguingly, during the recent decade, typhoon destructive potential (Power Dissipation
Index, PDI) has decreased considerably (by ~35%). This decrease, paradoxically, has
occurred despite the increase in typhoon intensity and ocean warming. Using the method
proposed by Emanuel (in 2007), we show that the stronger negative contributions from
typhoon frequency and duration, decrease to cancel the positive contribution from the
increasing intensity, controlling the PDI. Examining the typhoons' environmental conditions,
we find that although the ocean condition became more favourable (warming) in the recent
decade, the atmospheric condition ‘worsened’ at the same time. The ‘worsened’ atmospheric
condition appears to effectively overpower the ‘better’ ocean conditions to suppress PDI. This
stronger negative contribution from reduced typhoon frequency over the increased intensity
is also present under the global warming scenario, based on analysis of the simulated
typhoon data from high-resolution modelling.

BEEET-ENRRAERENEN EARER
WHARSIFRRREE (Nature

Communications}

'Deparlmen: of Atmospheric Sciences, National Taiwan University, No.1, Sec. 4, Ro
Impact Centre, School of Energy and Environment, City University of Hong Kong, Hor
be addressed to L-LL. (email. iilin@asntu.edutw).

IATURE COMMUNICATIONS | 67182 | DOL: 10,1038/ ncommsB182 | www.nature.com/nalurecoms
© 2015 Macmillan Publishers Limite

Paper published in Nature communications, with highlighted in the NTU web and
newsletter(2015)
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ARTICLE
Received 29 Oct 2014 | Accepted 10 Apr 2015 | Published 18 May 2015 OPEN

Change in ocean subsurface environment to
suppress tropical cyclone intensification under
global warming

Ping Huang'?, I-l Lin3, Chia Chou? & Rong-Hui Huang'

Tropical cyclones (TCs) are hazardous natural disasters. Because TC intensification is
significantly controlled by atmosphere and ocean environments, changes in these environ-
ments may cause changes in TC intensity. Changes in surface and subsurface ocean
conditions can both influence a TC's intensification. Regarding global warming, minimal
exploration of the subsurface ocean has been undertaken. Here we investigate future
subsurface ocean environment changes projected by 22 state-of-the-art climate models and
suggest a suppressive effect of subsurface oceans on the intensification of future TCs. Under
global warming, the subsurface vertical temperature profile can be sharpened in important TC
regions, which may contribute to a stronger ocean coupling (cooling) effect during the
intensification of future TCs. Regarding a TC, future subsurface ocean environments may be
more suppressive than the existing subsurface ocean environments. This suppressive effect is

not spatially uniform and may be weak in certain local areas.

FHEETFIMPRAGRE EXAPEEPEH
2% -ERPRFARRSHFARER (Nature
Communications}

1 Center for Monsoon System Research, Institute of Atmospheric Physics, C . e : . nter |
Change Studies (JCGCS), Beijing 100875, China. * Department of Atmosphes " ESCADE - [ r R . B ini Resez
for Environmental Changes, Academia Sinica, Taipei 11529, Taiwan. Corresp ! : g ntlinetosimted cond . L. (e

iilin@as.ntu.edu.tw). :

NS | &T188 | DOK 101038/ ncommsB188 | www.nature.com/n
© 2015 Macmillan Publishe:

Paper published in Nature communications, with highlighted in the NTU web and
newsletter(2015)
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OPEN- A Long Neglected Damper in the |
El Nino—Typhoon Relationship: a
| ‘Gaia-Like’ Process

Accepted: 13 May 2015~ Zhe-Wen Zheng?, I.-I. Lin?, Bin Wang?, Hsiao-Ching Huang® & Chi-Hong Chen?
Published: 21 July 2015 :
Proposed in the early 1970, the Gaia hypothesis suggests that our planet earth has a self-regulating
ability to maintain a stable condition for life. Tropical cyclone (TC) is one of the earth’s most
hazardous disasters; it is intriguing to explore whether 'Gaia-like’ processes may exist in nature
to regulate TC activities. El Nifio can shift the forming position of the Western Pacific typhoons
. away from land. This shift enables typhoons to travel longer distances over ocean and is known
to be a positive process to promote TCs to achieve higher intensity. What is neglected, however,
is that there co-exists a negative process. Here we show that during El Nifio, typhoons intensify
over region undergoing strong ocean subsurface shoaling where upper ocean heat content can
drop by 20-50%. This ‘worsen’ ocean pre-condition can effectively reduce ocean’s energy supply for
. typhoon intensification during typhoon-ocean interaction. We find this an elegant, 'Gaia-like’ process
demonstrating nature’s self-regulating ability. Though during El Nifio, typhoons can take advantage
of the longer travelling distance over ocean to achieve higher intensity, nature is also providing a
. damper to partially cancel this positive impact. Without the damper, the situation could be even

worse. @ ihﬁa

Nationnl Eniwnn Huibrrsity Newmsletter

With 20-30 tropical cyclones (TCs) formed and intensified ea
© (WNPO) is the most energetic and hazardous TC basin in the
. these TCs impose threats to a billion population and mega volu BOEREE AR, T Slotwrs St Rcpwrtsd

activities in Asia'?. During El Nifio years, typhoon activities (e.g.

fall position, and forming position) can be greatly altered and

damage and impacts® '*, It is thus important to understand the E
. climate projections have suggested a possible El Nino-like future :

ing'®. Though many aspects have been studied, there is one aspe

is the relationship between ocean’s subsurface thermal condition,
In the current research framework, it is generally understood

of TC's forming (genesis) position to the southeast (Fig. 1), TC:

. before encountering the Asia Pacific continents to achieve higher
genesis position and the averaged life-time peak intensity of ti

. recent El Nifio events, see Methods) was ~171.01°E, 8.94°N (154
comparison, the long-term climatological genesis position and th

(i.e. closer to land), and 43ms™' (not as intense), respectively (de

However, for long the above framework neglects the fact tl
different under El Nifo. In El Nifio years, strong shoaling takes
© As a result, ocean thermocline is not as deep and upper ocean

These are negative factors for TC intensification'**". In other wo

*Institute of Marine Environmental Science and Technology, National
*Department of Atmospheric Sciences, National Taiwan University, Ta
Sciences, University of Hawaii, Honolulu HI 96822, USA. Corresponde
addressed to I.-1. L. (email: iilin@as.ntu.edu.tw)

CIENTIFIC REPORTS | 5:12103 | DOI: 10.2038/srep11103

Paper published in Scientific Reports (Nature series), with joint press conference with
the National Taiwan Normal University and highlighted in the NTU web and
newsletter(2015)
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Minor planet (31336) Chenyuhsin is named for Chen Yu-Hsin - Chen Yu-Hsin was
awarded best of category and first place in the 2014 Intel International Science and
Engineering Fair for her earth science project, and also received the European Union
Contest for Young Scientists Award.(October 2015)

18



nature International weekly journal of science

Home ‘ News & Comment ‘ Research ‘ Careers & Jobs ‘ Current Issue ‘ Audio & Video ‘ For Au
Archive > Volume 516 > Issue 7529 m
NATURE | LETTER o &=
B&FFEED

Eastern Pacific tropical cyclones intensified by El
Nifo delivery of subsurface ocean heat

F.-F. Jin, J. Boucharel & I.-l. Lin

Affiliations | Contributions | Corresponding authors

Nature 516, 82-85 (04 December 2014) | doi:10.1038/nature13958
Received 14 April 2014 | Accepted 09 October 2014 | Published online 03 December 2014
Brief Communication Arising (October, 2015)

5 poF  # citation [ Reprints % Rights & permissions Article metrics

The El Nifio Southern Oscillation (ENSQ) creates strong variations in sea surface
temperature in the eastern equatorial Pacific, leading to major climatic and societal
impacts?: 2, In particular, ENSO influences the yearly variations of tropical cyclone (TC)
activities in both the Pacific and Atlantic basins through atmospheric dynamical factors
such as vertical wind shear and stability® 4 5: 6. Until recently, however, the direct ocean
thermal control of ENSO on TCs has nat he ken into consideration hecause of an
apparent mismatch in both timing an :
warming occurs mostly along the Eq
El Nifio—the warm phase of an ENSO %

e . G E WK RN - SRS
North Pacific basin two to three seasc PR AL
Liegbs DL S SISt ls e

TCs. This basin is characterized by ak T o R PR (AR (o
region in the world5 % 7, As a result o "
equatorial subsurface ‘heat reservoir’
North Pacific several months later dur
By means of this delayed ocean trans
supply favourable for the formation of
TC variability has significant implicati
projections of TC activity over the eas

Subject terms: Physical oceanography

Paper published in Nature, with highlighted in the NTU web and newsletter(2014)
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Featured in Japan NHK’s special documentary ‘Mega Disasters’ (31 August 2014) with
focus on the importance of ocean subsurface warming and supertyphoons.(2014)
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News & Features Maps & Data ‘Teaching Climate § Supporting Decisions [N

News How the Climate  Climate Change & Natural Climate Climate Observing & Policy & Extreme
System Works Global Warming Patterns Impacts Predicting Planning Events

FAQs ‘ Site Map | What's New?

Climate news, stories, images, & video
(ClimateWatch Magazine)

Home » News & Features » State of the Cimate in 2013: Spotlight on authors

State of the Climate in 2013: Spotlight on authors noomE 2
Aul Deke Amdt

As the assessment now known as the BAMS State of the Climate report pushes well into its
third decade, the level of international participation is at an all-time high. More than 420 authors
from institutions in 57 countries contributed to this year's repori. This kind of diversity ensures
that a range of scientific disciplines, including atmospheric scientists, tropical metecrologists,
oceanographers, and glacier experts, examine the climate system

It also helps strengthen international data sharing and showcases a number of innovative ways
to analyze and display data. Most importantly, it underscores that the climate we live in is not
only shared around the world, but also that it affects different people in different places in
different ways. Here is a snapshot of some of the contributors to the State of the Climate in
2013.

Serhat Sensoy, MSc, Engineer
Ryan Fogt Turkish State Meteorological Service
Martin Sharp Ohio University | Ankara, Turkey 1
University of Alberta Athens, Ohio Chapter 7f: Regional Climates
Edmonton, Alberta, Chapter 6: Antarctica (Europe & the Middie East)
> Eighth year with SotC

Canada Seventh year with SotC

Chapter Si: Arctic Fifth as editor Khadija Kabidi

(Glaciers and Ice Caps) Morocco's National Meteorological

Slxth yeor with SotC Direction / North Region
Rabat City, Morocca Kl Lin
Chapter 7e: Regional Climates (Africa) Naticnal Taiwan University
Eighth year with SotC Teipei, Taiwan

Chapter 4: The Tropics
{Tropical Cyclone Heat
Fourth year with SotC

‘otential)

Dr. Ladislaus Chang'a
Tanzania Meteorological Agency

Dar &3 Salaam, Tanzania Skie Tobin
Jose A, Marengo Chapter Te: Regionat Climates (Africal . 1 -
Brazil's National Institute for Space Research INPE Third year with SotC Australian Bureau
Cachoeira Paulista, Sac Paulo/Brazil - - of Meteoroiogy -
Chapter 7d: Regional Climates (South America) Melbourne, Australia
Ninth year with SotC Chapter 7h: Regional

Climates {Oceania)
Fourth vear with SotC

BAMS paper State of the Climate in 2013: spotlighted for the Tropics chapter by NOAA
in July 2014.(2014)
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NEWS & ANALYSIS

CLIMATOLOGY
Clues to Supertyphoon's Ferocity Found in the Western Pacific

Dennis Normile

Tropical storm watchers agree that Haiyan was
probably the strongest typhoon to make landfall when it
slammed into the Philippines on 8 November, packing
winds of up to 314 kilometers per hour. What gave
Haiyan, which killed thousands and displaced millions,
its deadly wallop?

Researchers think they have at least a partial answer to
that question: unusually warm subsurface Pacific waters
east of the Philippines. A related phenomenon—rising
sea levels in the western Pacific—likely abetted
Haiyan's devastating storm surge, which caused more
deaths than the winds themselves.

View larger version:
»In this page »In a new window

» Download PowerPoint Slide for
Teaching

Feeding the monster.
Unusually warm Pacific waters
supercharged Haiyan.

Typhoons draw heat from the ocean for the energy that
generates their winds. Typically, as a storm’'s winds
increase, they stir up deeper, cooler ocean waters that
temper its strength. This cooling effect "is nature's brake

CREDIT: JOHN KNAFF
NOAA/NESDIS/RAMMB, CSU/CIRA

to stop typhoons from intensifying."” says |-l Lin, a specialist in typhoon-ocean interactions at
National Taiwan University in Taipei.

Drawing on data from satellite obg€rvations and Argo
floats—thousands of instrumemfed, subsurface probes

that measure ocean temperature, salinity, and current - IR
speeds—Lin and others have documented a steady 2- i% . g
decade rise in subsurface temperatures in the western : e
North Pacific and a bulaina warm water laver. The T == "
warmer and thicker t From Pun, Lin et #eat View larger version:

is available to feed ? al. 2013 1 »In this page »In a new window

maacira rallad the 7 al = ool

Pun, Lin and Lo GRL 2013 paper highlighted by Science in Nov. 2013.(2013)
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Pun, Lin et al. 2013
was highlighted by the AVISO CNES
{(French Space Agency) as

# 1Y AVISO- USER CORNER APPLICATIONS Image of the Month in Aug. 2013

MNEWS IMAGE OF THE MONTH 03 AUG. 2013: 20 YEARS OF TYPHOONS
Front-page news
Image of the month
2014
2013

Dec. 2013: Mediterranean tides on
the move

Hov. 2013: Typhoon Halyan seen by
Saral

Oct. 2013: salt and temperature vs
altimetry

Sep. 2013: lcebergs on the move
Aug. 2013: 20 years of typhoons
Jul. 2013: Ob bogs and wetlands

Jun. 2013: Is the ground rising or the
sea decreasing?

May 2013; Drifting buoy

Apr, 2013: Surface ents, a pinch

i 5 2 3 i f
oF winds with attimetry Sea trends (global trend removed) over the North-West  Depth of the 26°C isotherm (D26, red, left axis)

Facific: the Main Development Region (MDR) where and Tropical Cyclonic Heat Fotential (TCHP, blue,
Mar. 2013: Saral: 6 days old, and mast typhoons are formed and intensified is indicated  right axis) averaged aver the main development
already measuring by the black box. region, calculated using dynamic steric heights

(mass-carrected sea level anomalies) during the
Feb. 2012: Alboran Sea eddies Ityphoon season (July-October) from 1993 to 2011.
A clear increase can be seen (Credits Notional

Jan. 2013: Salinity gets finer with Taiwan University/ WHOI).

altimetry
2012

2011 Tropical cyclones are known to be intensified by the heat of the upper ocean. The North-West Pacific is the most a area on earth for

2010 tranical cuclone (tunhonnl farmation and intoncification. and ona of the mod donely nonulated coactal racinne. thire makine tunhoon

oW GEES | 0 o« 0] 8 | Conen | noman paees | Glmsary Loscon Ccnes & Il
Pun, Lin and Lo GRL 2013 paper highlighted by the International AVISO Altimetry
Organization under CNES (French Space Agency) as "Image of the Month" for
August 2013.(2013)

Advances In
ENGINEERING

SENers Chemical ~ ectrics Mechanical ~ Computer ~  Nanotechnol - Appli Top Patents

AN OCEAN COUPLING POTENTIAL INTENSITY INDEX FOR TROPICAL CYCLONES.

bresl

in of sputts
L.-I. Lin, P. Bladk, J. F. Price, C.-¥. ¥ang, 5. 5. Chen, C.-C. Lien, P. Ham, N.-H. Chi, C.-C. Wu, E. A. D'Asaro

| thin films using a time-zero
approach

Geophysical Research Letters, Volume 40, lssue 9, pages 1878-1882, 16 May 2013,

on and CRUD actually
improve safety margins in LWRs?

Department of Atmospheric Sciences, National Taiwan University, Taipei, Taiwan and

Research Center for Environmental Changes, Academis Sinica, Teipei, Taiwan and
Contribution to BWR stability
analysis Part |: Analytical approach

using a reduced order model

Science Application Internaticnal Corporation, Inc and Naval Research L ¥. Y.
USA and

Alternative algebraic approach to stabilization

for linear parabelic boundary control systems

‘Weoods Hole Coceanographic Institution, Woeods Hole, Massachusetts, ISA and

Rosenstiel Schocl of Marine and Atmospheric Sciences, University of Miami, Miami, Florida, USA and
)‘ Helical structure of complementary
% colors' relative spectral distribution

Maval Postgraduate School, Monterey, California, USA and ,!/. “ function

GRL 2013 paper was highlighted by Advance in Engineering.(2013)
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Jet Propulsion Laboratory

Public Everrls. Work at JPL About JPL

Video, iing & Claan Spaca Machine

Study Finds 'Pre-Existing Condition' Fueled Killer Cyclone
A Brs-wiatng oo sk the e nenafcaon of et yeurs Tropice Gycine
dsvastating Landtallin B, (Feo,

FASADENA, Calif - A "pre-existing candiion” in the North Indian Ocean stoked the sudden intensification of last year's Tropical
Cyelans Nargis just befors its devastating landfall in Burma, according to a new NASAfURversity study The cyclons became Burma's
worst natural disaster ever and one of the deadlisst cyclones of all ime

Sclenists at (he Mational Taiwan University, Taipel and MASA's Jet Propulsion Laboratory, Pasadena, Calif, used data from satellte
alimeters, measurements of ocean depth and temperature and an ocean model 1o analyze the acean conditions present at the time
ofthe catasrophic slorm. Nargls intensified from & relatively weak category 1 S10rm 10 & categary 4 menster during s final 24 hours
before making l2ndfall on May 2, 2008,

Lead author |-| Lin of Nationsl Taiwan University and her team found the ocean condiions Margis encountered created the perfect
recipe for disaster. Cyclones thrive on warm layers of ocean water that are at lesst 28 degrees Celsius (78 degrees Fahrenhsit). As
they fraverse the ocean, they typically draw deep, cold water up to the ocean surface, & process that imits their ability to strengthen
and even weaskens them as they evalve. However Nargis passed over a pre-exsting warm ocean feature in the Bay of Bengal where
upper ocean warm waters extended deeper than normal_ from 72 to 101 meters (240 to 231 feet),

“This abnomnally thick, warm water layer which formed about & merth earlier, kept deeper, colder waters from being drawn to the
surface, increasing the energy available to fuel Margis' growth by 300 percent,” said Lin, "Combined with other aimospheric
condiions conducive to strengthening, this warm ocean featurs allowsd Nargis to reach speeds of 115 knots [213 klomaters, or
132 miles oer hourl at landfall. Had Narais not encountered this warm ocean fieature it would ikelv not have had sufficient

Home fedzme + -
BHARE | EMAL | PRINT | REE
Key Indicators

He (T

Seeds of disaster

Evidence
Couses
[ERETS]

Effects

Uneenlainlies

f1c.-m as Burma. Cmar 13
ari, ording 1o United Mat
mllON pEORS were severely affec hed Mc'\e Inar
#10behon of damage was done

NASA's Rale

Jason-1
One of the 1ings that made Nargls S0 deadly was
TE Ey N wheh b ntensmiad S0 guickly befors
w  ruakireg lardfall - frorn & calegorg-t 10 2 calequry-4
woples tyelong Ik Just 24 nours. St b gkacty
did his happen® Wave rasearch suggesls that
abnorrnally warm weters of the coast of Barma in
e Bay of Bengal plaved & malor e,

# Jason-1 hame page

Ky Websites

Poople

Watking 4l i Taiwan, W
Tirnotiy L af | \.ﬁ.ﬁn Jet r‘u|:J|= ar Lsaorstony in
Fazadens, Calf, anahzad ocean dap
adinge that had been eol
¢ al ses and oy satelltes such as

ocaan  surfaca Itpt;ra;-\,
mapper They fand thal, around e v
ora, e ‘walers near Burms conts ‘lEﬂ an
alty warm layar 100 40 200 maters [ahout
108 lo 219 yards) deep. The esdia enengy in this
4 avar meant tist he stmosahare above the ocean
was 4ar W raE imas &5 muc hast anabling
Cytiane Margis 10 irensify so rnidly

GEEY News Feed
[T vital Signs
 TwiTTER |

oy permisaian G Amensan Gegpessa i,

‘nile fhe Burna fragedy cannot B8 undona, L and colleagues hopa that tha wark %t help o
erinrove fonecasls of ftare cyclones in the Mothern indian Scean, which ane noloious b red 1o
arsdiet

The resulls appear in Geaprysical Research Lellers

Reseach paper:
+ Warm ncean anomaly, 3ir g3 Auses, sad e rsald ntensfeation aftrapeal crelone Nanis
ficilic

Hews frchie

Twice featured by NASA with official press release and reported by USA Today,
Science Daily, NTU news and other media.( February and March, 2009)
(http://www.jpl.nasa.gov/news/news.cfm?release=2009-031)
(http://climate.jpl.nasa.gov/news/index.cfm?FuseAction=ShowNews&NewsID=53)
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multiple remate sensing data fo
slems, including typhoon-ocear
i interaction, and

xchange.

Multiple remote sensing for air-sea biogecchemical
interaction research in the western north Pacific
and neighbouring seas

A nces, Nabonal Tawan University, Taipel, Tawan. hit mart.as ntu edu tw

ogeochemical interachion related

( solas \ i .

+ - - s
Featured by the by the international SCOR (Scientific Committee on Ocean Research)
in the SOLAS (Surface Ocean Lower Atmosphere Study) newsletter.(2008)

A —

10 Outstanding Young Women Award of the Republic of Chiﬁa(2007)
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Supporting Earth Observing Science 2004

For mare informatio

it the following weh sites:
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M
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Reported in NASA’s 10-years anniversary of earth observation highlights.(2004)

Oceanography

Bloom in cyclone

Gegphys. Res. Lett. doi: 10.1029/2003GLO17141 (2003)
For three days in July 2000, cyclone

ia = T Kal-Tak whipped across the South China
news and views in brief Sea. L. Lin and colleagues have made the
most of a combination of satellite views
of this troplical storm and 11s effects,

7 A uﬂ'ust 2003 and in thelr latest paper have documented
el = the resulting bloom of phytoplankton.
Vol 425 No 6949 PP 630 They calculate that the bloom constituted

a 10-Told increase In growth, or
primary production, over normal
conditions.

I'his 1s not unexpected, as storms
are known to stir marine waters from
depth and bring nutrients to the sunlit
upper zone where phytoplankton can
use them In photosynthesls. But tropical
cyvclones are especlally unpredictable
beasts, and making measurements from
ships or moored arrays would be an
Ineffective and hazardous business.
Hence the virtue of satellite data — In
this case from three different sensors,

which the authors have used to Inform

in
modlels of physical ocean mixing and

‘ CIone primary production.
I'he further calculations of Lin et al.

produce a bigger picture. Kal-Tak was of
only moderate force, but they estimate that
this storm alone was responsible for 2-4%

Oceanograplry :

By Tim Lincoln, of new annual production in the South
= China Sea. Given cyclone incidence.
m Mﬂgﬂzme thev belleve that the overall figure could
@)_\l amount to 20-30%. Tim Lincoin

Citation in Nature: News and Views in Brief, 7 August, 2003, vol. 425, no. 6949, pp. 630,
‘Oceanography: Bloom in Cyclone’ (original paper see Lin I-I et al., 2003¢, Geophysical
Research Letters).(2003)
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Atmos pheric science

Quick, quick, slow
Geophys. Res. Leatt doi10.1029/2002GL015674 (2003)

= - - ; Auoust 2 o S 0
news and views in brief In July and August 2000, remote-sensing

Instruments tracked the consequences
of two tvphoons, Kai- Tak and Bilis, during
their passage over oceans in Southeast

13 M(lrc]f 2003 Asia. Analyses of the data have produced

a refined picture of the relationship
Vol 422 No 6928 PP 132 between sea-surface temperature and
wind speed

I'yphoons are driven by the energy from

'—Ll l- - a warm sea-surface. and in turn drag up
Jfffmfpﬁl‘ﬂ{‘ Scrence: b water from depth as they pass, leaving

surface patches that can be up to 6
Qu ick = cooler than the surrounding ocean. As
quick

I.-1. Lin and co-workers point out. this
situation provides a natural experiment
laking advantage of this, they lind
that the speed of surface winds drops
dramatically over such patches compared
with wind speed over neighbouring ocean
I his agrees with a previously proposed
T — mechanism of wind-speed modulation

I at the sea surface. In Lin and colleagues’
s ow data, every | °C drop in sea temperature
typically corresponds to a decrease of about
1 m s~ in wind speed. The cold patches
" % . don t take long to warm up again. however,
By Tim Lincoln, NATURE Magazine and — most notably — the authors
find that events can be played out on
comparatively small scales (100400 km) ,
and quite fast (within a day) Tim Lincoln

Citation in Nature: News and Views in Brief, 13 March, 2003, vol. 422, no. 6928, pp. 132,
‘Atmospheric Science: Quick, quick, slow’ (original paper see Lin I-I e al., 2003a,
Geophysical Research Letters).(2003)

Liu, working with research scientist I-I Lin of Taiwan's National
w gecemier 8: 2082 Center for Ocean Research in Taipei, combined data culled from

three satellites to show the positive effects of storms on marine life.
oco m _I wo H LD They presented their results Saturday at the fall meeting of the
CNN Amencan Geophysical Union.

| Headline
Tramc:npl_»i News

CNN

CNN
Asia

“urope

Langua, g{on G
e B International

"Typhoons were completely neglected before, because it was

Typ hoon sa boon for ocean life impossible to quantify” their effect on the algae, Lin said,

Typhoon Kai-Tak passed over the
South China Sea on July 5, 2000,
lingering for four days before
traveling northward over Tarwan,
based on data acquired from
NASA s Quikscat, a satellite that
E measures wind speeds over water,

SAN FRANCISCO (AP) — i
Typhoons, the violent storms that
are the bane of life across much
of Asla, are a boon for life at sea,
where the cyclones stir up the
nutrients that microscopic algae
crave, according to sci sts.

3 In its aftermath, sea surface
The viclenl S10Mms are seeN 83 femperalure measurements made
the bane of life across much of by the joint U.S.-Japanese Tropical

Scientists in Tarwan and the United

States recently used a o of NASAScientsists tracked the typoons

satellites to observe how the to see what hm.l of effect they Asia Rainfall Measuring Mission
had on the sea life satellite showed a 16-degree

passage of even moderate typhoons x ) b : e -
over the South China Sea can Fahrenheit drop in the area where the counterclockwise-spinning
generate upwellings of nutrient-rich storm had been parked. Colder water, drawn upward by the typhoon,
water from deeper in the ocean and caused the drop, Lin said.

spark massive blooms of
phytoplankton. By July 12, 2000, four days after the typhoon had moved on, a third
satellite, the Sea Viewing Wide-Field-of-View Sensor, began to
measure a dramatic change in the ocean color that matched in extent

"It"s a natural hazard, it destroys 4
the previously observed cold spot.

life, but what 1 am showing is it
also enhances life,” said Timothy
Lin, a semor research scientist al
the National Acronautics and Space
Administration’s Jet Propulsion
Laboratory in Pasadena, California,
on Saturday.

A 300-fold increase in ocean chlorophyll, contained in the algae,
acecounted for the color change, Liu said.

The bloom persisted for a month.

Lin and Lin said they racked about 20 typhoons that swept the South
China Sea over the course of 2000 using the novel three-zatellite

Through photosynthesis, the algae absorb carbon dioxide from the
: method.

aunosphere and convert it to oxygen, offsetting emissions of carbon
dioxide from the burning of fossil fuels. The algae are also an

important food source for marine lifc. "The hypothesis was there, but there was no evidence to tie it

together,” Lin sad of the typhoon-phytoplankton connection.”

CNN reported the finding on the impressive ocean biogeochemical responses induced

by typhoon Kai-Tak (i.e. Lin et al. GRL 2003b).
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