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Backgrounds 
 

The 2nd Open Science Symposium on Western Pacific Ocean Circulation and Climate 
(2nd OSS-2015) is to be held on October 26-28, 2015 in Busan, Korea under the auspices 
of NPOCE (Northwestern Pacific Ocean Circulation and Climate Experiment) and SPICE 
(Southwest Pacific Ocean Circulation and Climate Experiment), which will provide a forum 
for oceanographers, meteorologists and climate scientists to exchange recent progresses 
and advances in their study of the Western Pacific Ocean (WPO) circulation and climate, 
marine biogeochemistry and ecosystem, their variability, changes and impacts, to explore 
opportunities for international scientific collaboration, and to promote interdisciplinary study 
in WPO. It will be an excellent opportunity for students, early career and young scientists 
working in the field to show-case their research, gain international exposure, and shape 
their academic career directions. 
 

The first OSS on Western Pacific Ocean Circulation and Climate, organized by NPOCE 
and SPICE, was held on October 15-17, 2012 in Qingdao, China. A special section of the 
Journal of Geophysical Research (JGR) will be published soon, which can be downloaded 
from the website of JGR-Oceans now. Another special section of JGR is planned to start 
right after the 2nd OSS-2015.  

 
 
Topic and Scope 

 
Session 1: 
Western Boundary Currents (WBCs) dynamics and variability; 
 
Session 2: 
Interaction of WPO circulation with adjacent waters (e.g., the East and South China 
Seas, ITF, Indian Ocean, extra-tropical Pacific Ocean), Bio-geo-chemistry. 
 
Session 3: 
Roles of WPO circulation variability in warm pool and ENSO variability, Bio-Geo-Chemistry. 
 
Session 4: 
Influences of WPO on regional (e.g., monsoon, typhoon, extreme climatic events) and 

global climate systems and their predictability; 
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The 2nd Open Science Symposium on  

Western Pacific Ocean Circulation and Climate  

 

Monday, October 26, 2015 

Room: Capri (2F) 
 

08:00-          Registration  
 

Opening and Keynote Presentations  

(Chairperson: Jae Hak Lee, Dongliang Yuan) 

08:50-09:00 Opening Remarks 

09:00-09:35 On study of ocean circulation and climate in the western Pacific  

Dunxin Hu (IOCAS, China) and Alexandre Ganachaud (IRD, France) 

09:35-10:10 The Indonesian Throughflow and the regional ocean and climate systems 

Arnold L. Gordon (LDEO/Columbia Univ., USA) 

10:10-10:25 Coffee break 

10:25-11:00 Why some El Niños are extreme? 

Wenju Cai (CSIRO, Austrilia) et al. 

11:00-11:35 The influence of Greenland ice mass loss on sea level changes in the western 

tropical Pacific 

Detlef Stammer (Univ. of Hamburg, Germany), Neeraj Agarwal, A. Köhl, and C.R. 

Mechoso 

11:35-12:10  East/Japan Sea: a small sea with big questions 

       Kyung-Ryul Kim (GIST, Korea) 

12:10-13:50  Lunch break 

Session 1-1 Western Boundary Currents 

(Conveners: Bo Qiu, Fan Wang) 

13:50-14:15  (Invited) 8 years observing flow into the Solomon Sea  

William Kessler, Russ Davis, and Jeff Sherman  

14:15-14:30  East Australian Current dynamics: past variability and future change 

Neil J. Holbrook and Eric C.J. Oliver 

14:30-14:45  Seasonal variation of the Pacific North/South Equatorial Current bifurcation 

Zhaouhui Chen and Lixin Wu 

14:45-15:00  Low frequency variability of the South Pacific subtropical gyre as seen from 

satellite altimetry and Argo  

Linlin Zhang, Tangdong Qu, and Dunxin Hu 
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15:00-15:15 Ocean currents and water masses observed along 135E in the northwestern 

Pacific Ocean 
Dongchull Jeon 

15:15-15:30  Seasonal and interannual variations of the Kuroshio’s near-surface 

circulation in the East China Sea 

Peng Qi and Lei Cao 

15:30-15:45 Coffee break 

Session 1-2 Western Boundary Currents 

(Conveners: Dongchull Jeon, William S. Kessler) 

15:45-16:10  (Invited) A new paradigm for the North Pacific subthermocline low-latitude 

western boundary current system  
Bo Qiu, Shuiming Chen, Daniel Rudnick, and Yuji Kashino 

16:10-16:25  Seasonal variability of the Mindanao Current determined using mooring 

observations from 2010 to 2014 
Fujun Wang 

16:25-16:40  Intraseasonal variability of subthermocline current east of Mindanao 

Qingye Wang 

16:40-16:55 Interannual to decadal variability of the upper-ocean heat content in the 

western North Pacific and its relationship to oceanic and atmospheric 

Hanna Na 

16:55-17:10  Decadal variability of the Kuroshio Extension jet and its relation to coastal sea 

level along Japan 

Yoshi N. Sasaki 

17:10-17:25  Epoch-dependency of upper ocean heat storage rate with ocean advection in 

the Kuroshio-Oyashio extension region 

Gyundo Pak, Young-Hyang Park, Frédéric Vivier and Kyung-Il Chang 

 

 

Tuesday, October 27, 2015 

Room: Capri (2F) 
 

Session 2-1 Interaction of western Pacific with marginal seas 

(Conveners: Dongliang Yuan, Yukio Matsumoto) 

9:00-9:25 (Invited) Water exchange across isobaths over the continental shelf of the East 

China Sea  
Xinyu Guo, Jing Zhang, Liang Zhao, and Yasumasa Miyazawa 

9:25-9:40  Interannual variations of the western Pacific ocean circulation during the 

winters of 2010 and 2012 

Dongliang Yuan and Bo Li  

9:40-9:55 Long-terms change of the South China Sea surface temperature 
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Young-Gyu Park and Ara Choi 

9:55-10:10 Influences of submesoscale eddies on synoptic and mesoscale dynamics in the 

Japan Sea 
Yusuke Uchiyama, Dai Miyazaki, and Ryosuke Kanki 

10:10-10:25  Numerical simulation on the variation of Kuroshio subsurface water on the 

continental shelf of East China Sea 

Dezhou Yang 

10:25-10:40 Coffee break 

Session 2-2 Interaction of western Pacific with marginal seas 

(Conveners: Kyung-Il Chang , Tangdong Qu) 

10:40-11:05 (Invited) Diagnosing CO2 fluxes in Ocean-dominated margins (OceMar): 

coupling the physical dynamics and biogeochemistry 
Minhan Dai 

11:05-11:20 The role of regional variation of the upper ocean heat content and its 

causative mechanisms in a marginal sea of the western Pacific Ocean 

Seung-Tae Yoon, Kyung-Il Chang, and Shoshiro Minobe 

11:20-11:35 Influence of Marginal sea surface temperature on weather and climate in 

Korea and its relationship with the western Pacific 

Dong-Won Yi and Sang-Wook Yeh 

11:35-11:50 Seasonal variation of the Taiwan Warm Current Water and its underlying 

mechanism 

Jifeng Qi, Baoshu Yin and Dezhou Yang 

11:50-12:05  An extra-large subsurface eddy approaching Kuroshio front east of Taiwan 

detected in October 2014 

Feng Nan and Yansong Liu 

12:05-13:30  Lunch break 

 

Poster session  

Room: Entrance zone of Capri (2F) 

 

13:30-14:20 Observed structures and dynamics of the subsurface currents in the 

Philippine Sea 

Nan Zang 

Distinct characteristics of East Sea Intermediate Water in response to varying 

western boundary current 

Sung Hyun Nam, Seung-Tae Yoon, Jae-Hyoung Park, Young Ho Kim, and Kyung-Il 

Chang 

Time-depth variations of equatorial currents in the western Pacific directly 

observed by subsurface moorings 
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Fan Wang, Jianing Wang, Cong Guan, Qiang Ma, and Dongxiao Zhang 

The observation study of instruction process of Kuroshio Bottom Branch 

Current to the northeast of Taiwan in spring 

Jianfeng Wang, Fei Yu, Qiang Ren, and Chuanjie Wei 

Factors leading to the spreading of the Changjiang freshwater into the Yellow 

Sea interior in 2012 

Ji seok Hong, Jae Hong Moon, and Joon Ho Lee 

Tropical-subtropical exchange in the Pacific Ocean based on Argo profiles 

and ship measurements 

Dongliang Yuan, Bo Li, Lina Yang, and Zhichun Zhang 

Relationships between basin mode/dipole mode of SST anomalies in the 

tropical Indian Ocean and the ENSO transition 

Xia Zhao 

Atmospheric noise in the tropical Pacific and its relationship with the two 

types of El Nino 

Jong-Won Lee 

Long-term variabilities of meridional geostrophic volumn transport in North 

Pacific Ocean 

Hui Zhou, Dongliang Yuan, and William Dewar 

Surface currents in the northwestern Pacific Ocean observed by drifting 

bouys: a case study 

Gyu Nam Baek, Chang Su Hong, Shaun Dolk, and Jae Hak Lee 

The relationship between Pacific Meridional Mode and different flavors of 

ENSO 

Xiaohui Tang, Fan Wang, and Mingkui Li 

Roles of ocean initialization and wind bias correction on ENSO predictability 

Young Ho Kim, Kwang-Yeon Lee, Hyun Keun Jin, Yoo-Geun Ham, and Jong-

Seong Kug 

Impact of coupling and model resolution on numerical simulations of typhoon 

Son-Tinh with a regional coupled model 

Mingkui Li 

Physical processes on the changes in air-sea interactions in the western 

tropical Pacific during boreal summer 

Hyun-Su Jo and Sang-Wook Yeh 

Variability of temperature in Korea and its relationship with the western 

Pacific Ocean during boreal summer 

Yujin Won, Sang-Wook Yeh, Saerim Yeo, Hyun Su Jo, and Wonmoo Kim 

Strengthened western boundary current overrides the effect of warming on 

lobster larval dispersal & survival 

Paulina Cetina-Heredia, Moninya Roughan, Erik van Sebille, and Melinda 

Coleman 
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Radioactivity in the Pacific Oceans: an overview and its potential to be tracers 

of ocean circulation 

Tengxiang Xie and Minhan Dai 

Impact of the Kuroshio intrusion on the seasonal and interannual variations 

of nutrient inventory in the northern South China Sea 

Chuanjun Du, Minhan Dai, Zhiyu Liu, and Jianping Gan 

Session 3-1 Biogeochemical process, Climate indexes  

 (Conveners: Minhan Dai, Zainal Arifin) 

14:20-14:45 (Invited) Modeling carbon cycle and marine ecosystems in the Pacific Ocean  

Fei Chai 

14:45-15:00 Wind-induced trends in Northwest Pacific O2 and PO4 from the 1950s to the 

2000s 

Eun Young Kwon, Young Ho Kim, Young-Gyu Park, and Young-Hyang Park 

15:00-15:15 Weak ENSO asymmetry due to weak nonlinear air-sea interaction in CMIP5 

climate models 

Yan Sun, Fan Wang, and De-zheng Sun 

15:15-15:30 PDO and ENSO modulations intensifying decadal sea level variability in the 

tropical Pacific 
Jae-Hong Moon, Y. Tony Song, and HuiKyo Lee  

15:30-15:45 Pacific Decadal Oscillation and its relation to the extratropical atmospheric 

variation and ocean dynamical process in CMIP5 

Bo Young Yim, Jong-Seong Kug, Min-Ho Kwon, and Hong-Sik Min 

15:45-16:00 Coffee break 

Session 3-2 Warm POOL, ENSO variability 

 (Conveners: Jae Hak Lee, Sophie Cravatte) 

16:00-16:25 (Invited) Ocean mixing in the western equatorial Pacific and its modulation by 

ENSO  

Kelvin Richards 

16:25-16:40 Adiabatic three dimensional heat fluxes associated with ENSO cycles 

Rui Xin Huang 

16:40-16:55 A pathway mechanism for the generation of a warm SST anomaly in the 

western tropical Pacific 

Rong-Hua Zhang 

16:55-17:10 Surface air temperature patterns on a decadal scale in China and their 

relationship to Indo-Pacific warm pool 

Yuping Guan, Haixia Shan, and Jianping Huang 

17:10-17:25 Mixed layer salinity budget in the tropical Pacific Ocean 

Shan Gao, Tangdong Qu, and Xunwei Nie 
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18:30-20:30   Symposium dinner (Capri room, 2F) 

 

 

Wednesday, October 28, 2015 

Room: Sicily (1F) 
 

Session 4-1 Influences of western Pacific on climate system 

(Conveners: Sang-Wook Yeh, Andreas Schiller) 

9:00-9:25 (Invited) Recent progresses in impacts of western Pacific Ocean on east Asian 

monsoon and stratosphere climate  
Jianping Li 

9:25-9:40 Temporal and spatial differentiation of the climate change at the East-South 

China Seas and Northwest Pacific for last 140 years 

Jiancheng Kang, Nengzhi Tan, Zijun Su, Xiaochen Su, Wenqiang Wu, Lin Yuan, 

and Hua Qiu 

9:40-9:55  Multi-scale impacts of the western boundary currents and associated frontal 

zones on the atmosphere 
Hisashi Nakamura, R. Masunaga, S. Okajima, B. Taguchi, T. Miyama, M. Nonaka, 

S. IIzuka, and M. Koike 

9:55-10:10  Intraseasonal variability of the tropical Pacific subsurface temperature in the 

two flavors of El Niño 

Junqiao Feng, Qingye Wang, Shijian Hu, and Dunxin Hu 

10:10-10:25  Seasonal variation of the upper ocean responding to surface heating in the 

North Pacific 
Eunjeong Lee, Yign Noh, Bo Qiu, and Sang-Wook Yeh 

10:25-10:40  Coffee break 

Session 4-2 Influences of western Pacific on climate system 

(Conveners: Neil Holbrook, Dake Chen) 

10:40-11:05 (Invited) Effects of tropical Pacific SST on the atmospheric teleconnections 

from the tropics to the high-latitudes 

Sang-Wook Yeh and Hyun-Su Jo 

11:05-11:20  Recent strengthened relationship between ENSO and East Asian Winter 

Monsoon: A comparison of 1977−1994 and 1995−2013 

Ji-Won Kim and Soon-Il An 

11:20-11:35  On the dominant modes of boreal winter SST variability over the western 

North Pacific 
Jae-Heung Park and Soon-Il An 

11:35-11:50  Anomalous tropical cyclone activity in the northwestern Pacific in 2014 

Lei Yang, Dongxiao Wang, Xin Wang, and Ke Huang 
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11:50-12:05  Near-inertial resonance and upper-ocean stirring due to typhoons in the 

northwestern Pacific margin 
Hiroaki Tada and Yusuke Uchiyama 

12:05-12:20  Upper ocean response to typhoon, focusing on “Rightward Bias” using an 

ideal 3D primitive equation numerical model 
Chul-Hoon Hong, Akira Masuda, and Naoki Hirose 
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Ocean Science Symposium 2015, Busan 

 

 

Keynote Presentation :  
 

• 09:00 – 09:35    Dunxin Hu and Alex Ganachaud 

 

• 09:35 – 10:10    Arnold L. Gordon   

 

• 10:25 – 11:00    Wenju Cai 

 

• 11:00 – 11:35    Detlef Stammer  

 

• 11:35 – 12:10    Kyung-Ryul Kim 

 

 
The first day 

 

26-Oct-2015, 09:00 – 12:10 

http://endic.naver.com/search.nhn?query=the
http://endic.naver.com/search.nhn?query=first+day
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Keynote presentation 1 : 
 

On Study of Ocean Circulation and Climate in the western Pacific 
 

 

Dunxin Hu 

Lab of Ocean Circulation and Waves of CAS, Institute of Oceanology,  

CAS, Qingdao, China 

 

Alex Ganachaud 

Institut de Recherche pour le Develepment (IRD), UMR 5566-LEGOS UPS Toulouse, 

France 

 

 

Abstract 

The study of ocean circulation in the western Pacific Ocean started from Schott (1939) 

as individual and followed by some large scale studies afterward, such as SCORPIO 

observations in 1967 across the South Pacific Ocean from Australia to south America and 

CSK (Cooperative Study of the Kuroshio) during 1960s-1970s in northwestern Pacific 

Ocean. Especially, TOGA/WOCE were carried out from middle 1980s to early 2000s. Since 

early this century two international programs have been carried on, i. e., SPICE (2008---- 

Southwest Pacific Ocean Circulation and Climate Experiment) and NPOCE (2010— 

Northwestern Pacific Ocean Circulation and Climate Experiment). In the present talk the 

above will be reviewed and their scientific achievements including new findings revealed 

and breakthroughs will be presented. Finally, some remaining scientific questions and future 

directions will be raised and proposed for discussion at the 2nd Open Science Symposium 

on Western Pacific Ocean Circulation and Climate. 

 
 

Corresponding E-mail : dxhu@qdio.ac.cn 
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Keynote presentation 2 : 
 

The Indonesian Throughflow and the regional ocean and climate  
systems 

 

 

Arnold L. Gordon 

 

Lamont-Doherty Earth Observatory of Columbia University,  

Palisades New York, USA 

 

 

 

Abstract 

Pacific waters weave their way, as the Indonesian Throughflow (ITF), within a complex 

array of seas and straits of the expansive archipelago stretching from Southeast Asia to 

Australia. En route to the Indian Ocean the Pacific stratification is altered by the monsoonal 

forcing and vigorous tidal induced vertical mixing into a unique Indonesian thermohaline 

profile, which leads to a cooler than expected SST. The primary inflow is composed of 

North Pacific water within Makassar Strait, with lesser amounts entering into the eastern 

seas and via Karimata Strait from the South China Sea. The Makassar transport profile 

displays a maximum within the thermocline, as the surface layer transport is inhibited by the 

buoyant South China Sea throughflow. The Makassar transport profile responds to the 

SCS throughflow, which varies seasonally and with ENSO: greater SCS throughflow during 

the boreal winter and during El Niño, which reduces the Makassar transport and deepens the 

transport maximum core. However, the transport weighted temperature (heat transport) is 

more sensitive to the SCS effect, with warmer Makassar throughflow summer and La Niña 

when reduced SCS throughflow weakens 'freshwater plug' allowing increased transport of 

warmer upper thermocline Pacific water via the Mindanao Current. The greater heat 

transport during summer and La Niña is a consequence of increased transport in the warm 

0-300 m layer, with decreased transport in the cooler 300-750 m layer. Seasonality increases 

during La Nina when the SCS surface layer becomes fresher as SCS throughflow is reduced, 

increasing the effectiveness of the monsoonal forcing the Karimata Strait throughflow.  

While not as intense as the on/off ITF model experiments, the changing ITF profile is 

expected have a large effect on the Indian Ocean stratification and SST, with implications to 

the Indian Ocean Dipole, Madden-Julian Oscillations, to the Asian monsoon. The SCS and 

ITF variability both seasonally and with ENSO can be linked to the latitude of the North 

Equatorial Current Bifurcation along the eastern margin of the Philippines. 

There is substantial seasonal and ENSO related changes in the SST: cooler in the expansive 

Banda Sea in boreal summer when Ekman induced upwelling is strong and during El Niño 

when the regional thermocline shallows. The SST and associated air-sea exchange plays a 

key role in the behavior of MJO passing over the Indonesian seas. Intraseasonal variation 

accounts for about 30% of SST variability with MJO expression evident at 35-45 days, 

amplified during the boreal winter and during La Niña periods of warmer SST. During 

summer and El Niño periods shallower thermocline is favorable for the role 
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of ocean processes to lower the SST attenuating MJO passing over the Indonesian seas.  

Present and merging international programs (e.g. IIOE-2; YMC; NPOCE) within the 

maritime continent and new satellite and in situ observations, hold out the promise of a 

deeper understanding of the Indonesian sea and its role in the regional and larger 

scale ocean and climate systems. 

 

 

Corresponding E-mail : agordon@ldeo.columbia.edu 

  

 

mailto:agordon@ldeo.columbia.edu
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Keynote presentation 3 : 
 

Why some El Niños are extreme? 
 

 

Wenju Cai and co-authors 

 

Research Director, Earth System Assessment, CSIRO Oceans and Atmosphere 

 

 

Abstract 

Why some El Niños grow into extreme intensity while others don’t is a long-standing 

scientific issue.  Here, we show that the mean state associated with a positive phase of the 

Pacific Decadal Oscillation (PDO) promotes development of strong El Niño events. This 

association of a positive PDO with more frequent strong El Niño is produced by the 

majority of 17 climate models participating in Coupled Model Intercomparison Project 

Phase 5 (CMIP5) with a strong intermodel consensus.    Because a positive PDO phase is in 

part a response to El Niño, a positive feedback across time scales operates, substantially 

influencing the frequency of strong El Niño from one decade to another. This decadal 

influence must be taken into account in projection of El Niño change under greenhouse 

warming.  

 

 

Corresponding E-mail : Wenju.Cai@csiro.au 
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Keynote presentation 4 : 
 

The influence of Greenland Ice Mass Loss on Sea Level Changes in the 
Western Tropical Pacific 

 

 

Detlef Stammer, Neeraj Agarwal, A. Köhl and C.R. Mechoso 

 

Center für Erdsystemforschung und Nachhaltigkeit 

Universität Hamburg, Germany 

 

 

Sea level is expected to rise significantly over the next century. This change will happen 

on global average. However, sea level change will also have a substantial regional 

dependency due to several processes residing in the ocean, but also in the solid earth. One 

cause for regional sea level pattern to occur is the mass loss from polar ice sheets such as 

Greenland. The talk will discus how this mass loss can impact the western tropical Pacific. 

Involved processes occur on various time scales, the fastest of which will involve 

atmospheric teleconnections causing the Pacific to react with an ENSO type pattern. 

 

 

 

Corresponding E-mail : detlef.stammer@uni-hamburg.de 

mailto:detlef.stammer@uni-hamburg.de
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Keynote presentation 5 : 
 

East/Japan Sea: A Small Sea with Big Questions 
 

 

Kyung-Ryul Kim 

GIST College, Gwangju Institute of Science and Technology,  

Gwangju, 500-712, Korea 

 

 

 

Oceans are undergoing changes. The key issue is whether these changes are part of 

natural cycles or are related to recent global changes associated with human activities.  

The studies, carried out during international CREAMS (Circulation Research for East 

Asian Marginal Seas) program for the East Sea in 1990’s, have confirmed the existence of 

most dramatic changes within the Sea: warming of whole body and decrease of dissolved 

oxygen concentration in deep layers.  The analysis of DO profiles, in particular, strongly 

suggested that these changes are due to transition in the mode of the sea's conveyor belt 

system from bottom water formation in the past to intermediate water formation at the 

present time. These changes had remarkable resemblance to the changes anticipated in the 

world ocean circulation system associated with global warming in the future, allowing us to 

publish a paper(Geophysical Research Letters, 28(17), 3293-3296) titled: 

“The East (Japan) Sea in Changes: A Clue to Future Changes in Global Oceans?”  

We believe that East Sea may serve as a miniature test ocean for global changes in the 

future, meriting careful time-series studies to understand the effects of global changes on the 

ocean. The potential for the study of East Sea raising BIG questions for the oceans will be 

further discussed.  

 

 

Corresponding E-mail : krkimocean@gist.ac.kr 

mailto:krkimocean@gist.ac.kr
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Ocean Science Symposium 2015, Busan 

 

Session 1:  

Western Boundary Currents (WBCs) : 

dynamics and variability  

 

 
The first day 

 

26-Oct-2015, 13:50 – 15:30 

 

http://endic.naver.com/search.nhn?query=the
http://endic.naver.com/search.nhn?query=first+day


Ocean Science Symposium 2015, Busan, 26-28 Oct-2015 

21 

 



Ocean Science Symposium 2015, Busan, 26-28 Oct-2015 

22 

 

 
 
 

Invited speaker :  
 

8 years observing flow into the Solomon Sea 
 

 

William Kessler 
1
,  Russ Davis 

2
 and Jeff Sherman 

2
 

 
1
 NOAA/Pacific Marine Environmental Laboratory 

2
 Scripps Institution of Oceanography 

 

 

 

Abstract 

Gliders have been used to make regular coast to coast sections across the Solomon Sea 

since 2007, a total of 66 complete sections measuring temperature, salinity, and absolute 

velocity. These sections confirm earlier ideas that two distinct sources feed the Solomon 

Sea: Subtropical water in the main thermocline arrives from the eastern subtropics, and a 

deeper mass subducted near New Zealand arrives as a subsurface western boundary current. 

Annual and interannual transport variability have similar magnitude (about plusminus 7Sv; 

most of the annual cycle occurs in the shallow subtropical inflow, while lower-frequency 

signals arrive in the western boundary current. ENSO-timescale variability lags equatorial 

ENSO indices by about 3 months, due to the travel time of Rossby waves from their central 

Pacific generation region. 

A linear (Rossby wave/Godfrey Island Rule) analysis accounts for much of the variability, 

and suggests that the decades-long increase in equatorial trade winds is producing a 

longterm decrease in Solomon Sea transport, by about 3.5Sv/decade. 

 

 

Corresponding E-mail : william.s.kessler@noaa.gov 

mailto:william.s.kessler@noaa.gov
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East Australian Current dynamics: past variability and future change 
 

 

Neil J. Holbrook and Eric C.J. Oliver 

 

Institute for Marine and Antarctic Studies 

ARC Centre of Excellence for Climate System Science, University of Tasmania, Hobart, 

Tasmania 7001, Australia 

 

 

Abstract 

The dynamics underpinning the interannual to decadal variability and multi-decadal trend 

in East Australian Current (EAC) transports are not necessarily straightforward. For 

example, the modest but nevertheless significant El Nino – Southern Oscillation (ENSO) 

signals in sea level at Australia’s east coast and temperatures in the Tasman Sea are 

dynamically interesting, since our primary dynamical understanding of ENSO in Australia’s 

oceanic domain is due to equatorial and coastal wave dynamics that connects the western 

tropical Pacific with Australia’s west (and not east) coast via the Indonesian Throughflow. 

Further, it has been argued that the observed multi-decadal warming in the southwest 

Tasman Sea is due to a ‘spin-up’ of the South Pacific Gyre. However, the relationship 

between atmospheric forcing, ‘spin-up’, and East Australian Current (EAC) transport 

response, is also not completely obvious. In this presentation, we review and discuss some 

of our recent findings underpinning multi-year and multi-decadal changes in EAC transports 

and sea surface temperatures. In particular, we examine the dynamic roles of Rossby waves 

and mesoscale eddies on historical and projected future changes in the EAC. Projected 

changes in the EAC Extension through the 2060s will be discussed based on dynamically 

downscaled results from the eddy-resolving Ocean Forecasting Australia Model (OFAM) 

forced by output from the CSIROMk3.5 climate model under the A1B emissions scenario. 

We find that the transport in the EAC Extension is projected to further increase, at the 

expense of the Tasman Front, due largely to complex and somewhat surprising changes in 

the eddy field characteristics and distribution. We show that these projected eddy changes 

are likely to play an important role in the distribution of sea surface temperature extremes in 

the future – with the extreme warming centre located further south and closer to Tasmania’s 

east coast than the mean warming centre. 
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Seasonal Variation of the Pacific North/South Equatorial Current 
Bifurcation 

 

 

Zhaohui Chen and  Lixin Wu 

 

Physical Oceanography Laboratory, Ocean University of China 

 

 

Abstract 

The seasonal variation of the Pacific North/South Equatorial Current (NEC/SEC) 

bifurcation off the Philippine/Australian coast is investigated. It is shown that the seasonal 

cycles of the NEC/SEC bifurcation are generally analogous to each other, both of which 

shift synchronously back and forth seasonally and arrive at their southernmost positions in 

boreal late spring and early summer. In terms of their south–north migration, it is shown 

that the annual range of SEC bifurcation is twice as large as its counterpart in the North 

Pacific. This difference is mainly attributed to the seasonally-varying wind forcing around 

the Australian coast, while it is almost absent in the NEC bifurcation case.  

Without considering the alongshore winds, we propose a simple bifurcation model under the 

framework of linear Rossby wave dynamics. It is found that the seasonal NEC/SEC 

bifurcation latitude is predominantly determined by the spatial pattern of the wind and 

baroclinic Rossby wave propagation. This model explains the roles of local/remote wind 

forcing and baroclinic adjustment in the south–north migration and peak seasons of the 

bifurcation latitude. 
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Low frequency variability of the South Pacific Subtropical Gyre as seen 
from satellite altimetry and Argo 
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Abstract 

Low frequency variability of the South Pacific subtropical gyre is investigated using 

satellite altimeter and Argo data. In most of the region studied, both sea surface height and 

steric height exhibit a linearly increasing trend, with its largest amplitude in the western part 

of the basin. Analysis of the Argo data reveals that the steric height increase north of 30ºS is 

primarily caused by variations in the upper 500 m, while the steric height increase south of 

30ºS is determined by variations in the whole depths from the sea surface to 1800 m, with 

contributions from below 1000 m accounting for about 50% of the total variance. Most of 

the steric height increase is due to thermal expansion, except below 1000 m where haline 

contraction is of comparable magnitude with thermal expansion. Correspondingly, the South 

Pacific subtropical gyre has strengthened in the past decade. Within the latitude range 

between 10º and 35ºS, transport of the gyre circulation increased by 20-30% in the upper 

1000 m and by 10-30% in the deeper layers from 2004 to 2013. Further analysis shows that 

these variations are closely related to the Southern Annular Mode and Pacific Decadal 

Oscillation. 
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Ocean currents and water masses observed along 135E in the 
northwestern Pacific Ocean 

 

 

Dongchull Jeon 

 

Korea Institute of Ocean Science & Technology, Ansan, Korea 

 

 

Abstract 

Oceanic currents have been measured at the 3 moored buoy monitoring systems 

approximately along 135E in the tropical-to-subtropical northwestern Pacific Ocean for up 

to eight years. Long-term variability of the oceanic currents and the water masses along the 

cruise tracks have been analyzed. Background sea surface temperature has been increased 

up to 1.0 degree for the last 33 years at the warm pool of the western Pacific. The 

subsurface zonal currents from 300 ~ 2,000 meters in depth flow eastwards (at 17N and at 

14N along 135E), defined as the North Equatorial Undercurrent (NEUC), which is opposite 

to the westward-flowing surface currents (NEC). The NEUC on the density range of 26.6-

27.6 sigma-t has three cores approx. at 9.5N, 13N, and at 17N; the vertical range of the three 

cores are from 300m, 400m, and 500m at their upper boundary depths, respectively, down 

to approx. 2,000m at the lower boundary. The zonal current system in the northwestern 

Pacific seems to vary dependent upon the dynamic results between the surface currents 

(NEC and STCC) and the subsurface current (NEUC) by large-scale wind stress pattern and 

local geostrophic balance with the continuity at the western boundary. The dominant period 

of the meridional components of the currents is about 60 days, related with meso-scale eddy 

activities, which seem to add the driving force to STCC, apart from the western boundary. 
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Seasonal and interannual variations of the Kuroshio’s near-surface 
circulation in the East China Sea 

 

 

Peng Qi and Lei Cao 

 

Institute of Oceanology, Chinese Academy of Sciences, China 

 

 

Abstract 

The spatial and temporal near-surface variability along the Kuroshio current in the East 

China Sea (ECS) are studied based on original velocity measurements at 15 m depth from 

Surface Velocity Program (SVP) drifters, geostrophic velocity anomalies (GVA) computed 

from the demeaned AVISO (Archiving, Validation, and Interpretation of Satellite 

Oceanographic data) and ageostrophic Ekman currents derived from the Cross-Calibrated 

Multi-Platform(CCMP) surface winds provided by the NASA PO.DAAC. Seasonal 

fluctuations of the flow path, axis, width, along-stream and shoreward transport of the ECS 

Kuroshio main stream are investigated using the near-surface climatological residual 

currents derived from 30 h running mean of the measured SVP drifter trajectories. It is 

found that the entire ECS Kuroshio main stream has basically larger velocity, bigger width 

and less intrusion onto the southern shelf of the ECS in summer than in other three seasons; 

while the strongest intrusion occurs in spring rather than in fall and/or winter. Interannual 

variations of the intrusion onto the southern shelf of the ECS are analyzed using a 19-year 

(1993–2011) monthly mean time series of 15 m depth geostrophic current derived by 

combing the AVISO-GVA with the mean geostrophic velocity field, which is derived by 

subtracting the AVISO-GVA and the ageostrophic Ekman current from the measured 

residual current field. Significant 2- to 4-year oscillations are found, which are associated 

with El-Nino and La Nina events. 
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A New Paradigm for the North Pacific Subthermocline Low-Latitude 
Western Boundary Current System 

 

 

Bo Qiu, Shuiming Chen, Daniel Rudnick and Yuji Kashino 

 

University of Hawaii, Manoa, US 

 

  

 

Abstract 

Subthermocline western boundary circulation along the low-latitude North Pacific Ocean 

(2-25N) is investigated by using profiling float and historical CTD/XCTD data and by 

analyzing an eddy-resolving global OGCM output. In contrast to the existing paradigm 

depicting it as a reversed pattern of the wind-driven circulation above the ventilated 

thermocline (i.e., depth < 26.8 sigma_theta), the subthermocline western boundary 

circulation is found to comprise two components governed by distinct dynamical processes.  

For meridional scales shorter than 400km, the boundary flows along the Philippine coast 

exhibit convergent patterns near 7N, 10N, 13N, and 18N, respectively. These short-scale 

boundary flows are driven by the subthermocline eastward zonal jets that exist coherently 

across the interior North Pacific basin and are generated by the triad instability of wind-

forced annual baroclinic Rossby waves. For meridional scales longer than 400km, a time-

mean Mindanao Undercurrent (MUC) is observed from 6N to 13N together with another 

northward-flowing boundary flow beneath the Kuroshio from 16N to 24N. Rather than 

remote eddy forcing from the interior Pacific Ocean, both of these broad-scale 

subthermocline boundary flows are induced by baroclinic instability of the overlying wind-

driven western boundary currents, the Mindanao Current and Kuroshio.  
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Seasonal variability of the Mindanao Current determined using mooring 
observations from 2010 to 2014 
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Academy of Sciences, Qingdao, China 

 

 

 

Abstract 

A subsurface mooring was deployed east of Mindanao Island at 8°N, 127°3′E from 

December 2010 to August 2014 to collect direct measurements of the Mindanao Current 

(MC). The Acoustic Doppler Current Profiler (ADCP) fixed on the main float showed that 

the MC is a strong and stable southward flow with a standard deviation of less than 21 cm s-

1 in the upper 500 m. The core flow occurs between depths of 50 and 100 m, with a 

maximum mean speed of 78 cm s-1 at 100 m. The MC has a maximum velocity during 

boreal summer (June) and a minimum velocity during autumn (October). 

The Asian monsoon intensifies the wind-driven sea surface height anomaly east of 

Mindanao Island, and the resulting sharp slope induces meridional flow with large 

variability. Rossby waves and the boundary effect weaken the contribution of wind, 

stabilizing flow in the MC. The MC is determined by the zonal gradient of the SSHa rather 

than by the SSHa itself, suggesting an inconsistency between the Mindanao Eddy (ME) and 

MC. The semiannual ME signal plays an important role in the seasonal variability of the 

MC. 
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Intraseasonal variability of subthermocline current east of Mindanao 
 

 

Qingye Wang 

 

The Institute of Oceanology, Chinese Academy of Sciences (IOCAS) 

 

 

 

Abstract 

The intraseasonal variability (ISV) of the subthermocline current east of Mindanao was 

characterized and was explained as the activity of subthermocline eddies using mooring 

observations at 8N, 127.03E and a high-resolution numerical model. Mooring observations 

show that the ISV of the observed current east of Mindanao is significantly intensified 

below the thermocline. The ISV amplitude of zonal subthermocline current is comparable 

with that of the meridional current. The comparisons between observed and modeled current 

vector illustrate subthermocline eddies can cause the ISV of the subthermocline current east 

of Mindanao. Furthermore we identified and tracked all eddies at a depth of 400-800 m in 

2000-2011 using the horizontal velocity outputs. Trajectories and propagation vector field 

of the eddies at a depth of 400-800 m show that the ISV of the subthermocline current was 

caused by the subthermocline eddies from three different pathways. The subthermocline 

eddies propagating along approximately 10N–11N contributed more to the ISV of the 

subthermocline current east of Mindanao than did those eddies propagating westward along 

8N or northwestward from the New Guinea coast. 
  

 

Corresponding E-mail : wangqy@qdio.ac.cn 

  

 

 

mailto:wangqy@qdio.ac.cn


Ocean Science Symposium 2015, Busan, 26-28 Oct-2015 

33 

 

 

 
 

Interannual to decadal variability of the upper-ocean heat content in the 
western North Pacific and its relationship to oceanic and atmospheric 

variability 
 

 

Hanna Na 

 

Faculty of Science, Hokkaido University, Sapporo, Japan 

 

 

Abstract 

Upper-ocean thermal variation in the western part of the North Pacific (NP) is mainly 

driven by ocean dynamics and transport (i.e., western boundary current variability), 

different from the eastern NP where surface heat flux forcing would be a major source of 

the variability. This study examines the oceanic 3-dimensional thermal structures and 

variability of the western NP on the interannual to decadal time scale and discusses their 

relationship to oceanic and atmospheric variability by analyzing observation and reanalysis 

data. It is shown that an overall cooling trend for 45 years (1964–2008) in the Kuroshio 

Extension (KE) and Subarctic Frontal Zone (SAFZ) region is associated with the meridional 

shift of the KE and SAFZ on interannual time scales with a decadal phase shift in the early 

1980s (KE-SAFZ mode). It appears that, however, the decadal changes in KE strength are 

not extended to the SAFZ, contributing to non-coherent variability between them (KE 

mode). The KE-SAFZ mode exhibits significant maximal correlation with the Pacific 

Decadal Oscillation at half-year lag, implying that it is a relatively fast response to the large-

scale wind-stress curl forcing in the North Pacific and is potentially associated with the 

propagation of barotropic signal to the western boundary current system. The KE mode 

appears to be related to the North Pacific Gyre Oscillation by about a 3-year lag, suggesting 

a delayed response to the atmospheric forcing in the North Pacific via baroclinic Rossby 

wave propagation. 
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Decadal variability of the Kuroshio Extension jet and its relation to 
coastal sea level along Japan 

 

 

Yoshi N. Sasaki 

 

Faculty of Science, Hokkaido University, Sapporo, Japan 

 

 

Abstract 

This study examines decadal variability of the Kuroshio Extension (KE) jet and its 

relation to coastal sea level along Japan using satellite and coastal sea-level data. The first 

mode of singular value decomposition analysis between sea level anomalies in the western 

North Pacific and coastal sea levels of Japan reveals that northward (southward) shifts of the 

KE jet accompany the coastal sea level rise (fall) in the early 2000s and 2010 (in the late 

1990s and the late 2000s). The shifts of the KE jet result from wind induced signals in the 

eastern North Pacific, which is propagated westward along the jet axis as a jet-trapped 

Rossby wave. During the propagation, the meridional scale of the SLAs gradually narrows, 

and their amplitude increases. Consistently, the resulting sea level fluctuation along the 

Japan coast is quite large in the regions that are under the direct influence of the jet-trapped 

Rossby waves. Our results suggest that a large part of recent sea level rise in the KE region 

and along the coast of Japan can be explained by wind-driven circulation changes. 
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Abstract 

The western boundary of the North Pacific including Kuroshio-Oyashio Extension (KOE) 

region is characterized by strong air-sea interactions through vigorous oceanic heat release 

to the atmosphere especially in the boreal winter. Although the ocean influences the 

atmosphere through sea surface temperature (SST) variability, it has been suggested that the 

upper ocean heat content is a better climate predictor than SST for the ocean’s feedback to 

the atmosphere. In this study, heat storage rate (HSR) in the upper 400 m is investigated to 

understand the dynamics of its temporal variability from the 30-year-long outputs of high-

resolution (1/12°) ocean general circulation model integrated by Mercator Ocean, France. 

Most of the seasonal to interannual HSR variability is explained by combination of oceanic 

horizontal heat advection and net surface heat flux, with a negligible contribution from 

subsurface processes. The seasonal HSR is mostly explained by net surface heat flux. Over 

the whole period of analysis, the interannual variability of annual-mean HSR as well as 

summer HSR mainly arises from horizontal heat advection in the KOE region. In stark 

contrast to this, the dominant contributor to the interannual variability of the winter HSR 

depends critically on the period. The horizontal heat advection dominates in the 1990s when 

the East Asian winter monsoon (EAWM) was significantly weakened, while the net surface 

heat flux was rather better correlated with HSR during the strong EAWM epochs in the 

1980s and since the mid-2000s. This epoch-dependent importance of ocean advection for 

winter HSR (thus SST) in the KOE region is consistent with the recent observational 

evidence in the literature. 
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Abstract 

Daily reanalysis data (from January 1993 to December 2012) from a data assimilative 

ocean model system, Japan Coastal Ocean Predictability Experiment 2(JCOPE2) are used to 

study water exchange flow between the Kuroshio and the East China Sea (ECS). We 

calculated onshore, offshore, and net volume transport across three representative isobaths 

(50 m, 100 m and 200 m) and examined their vertical structure. The yearly and horizontally 

averaged velocities across 100 m and 50 m isobaths are in onshore direction in the bottom 

layer but in offshore direction in the upper layer. Differing from such two-layer structure, 

the yearly and horizontally averaged velocities across 200 m isobath are in onshore 

direction in the surface and bottom layers but in offshore direction in the middle layer. 

Seasonal variability is the most significant signal in the time series of Kuroshio onshore 

transport across the 200 m and 100 m isobaths. However, short-term variations with a 

period of about one week are significant in the onshore transport across 50 m isobath. The 

seasonal variations of velocities across three isobaths in the upper layers are in agreement 

with the change of wind direction. In addition to the winds, the volume transports across the 

isobaths are also affected by the lateral ocean currents such as the Kuroshio Current and the 

Taiwan Strait Current. 
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Interannual Variations of the Western Pacific Ocean Circulation During 
the Winters of 2010 and 2012 

 

 

Dongliang Yuan and Bo Li 
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Abstract 

The ocean observations collected during two research cruises to the equatorial western 

Pacific in the winters of 2010 and 2012 are analyzed to compare the western Pacific ocean 

circulation during the 2010 La Niña peak with the normal 2012 winter state. The 

geostrophic currents in the 18ºN and 8ºN sections east of the Philippines have shown that 

the Kuroshio transport increases significantly whereas the Mindanao Current decreased 

significantly during the peak of 2010 La Niña, which are against the existing paradigm. The 

interannual changes are corroborated by direct time series measurements of the western 

boundary currents at two mooring sites in the two sections. The anomalous volume transport 

of the western boundary currents are found much larger than the total meridional volume 

transport across the entire interior North Pacific along the respective latitudes, suggesting 

the importance of the WBC variations in the interannual variations of the equatorial Pacific 

Ocean warm water volume and heat content. In addition, the ocean circulation in the eastern 

Sulawesi Sea features a significant cyclonic eddy in the winter of 2012, which suggests 

eddy shedding of the Mindanao Current retroflection. In comparison, the Mindanao Current 

retroflection did not shed an eddy in the winter of 2010. During both winters, the 

observations indicate southward surface flows in the Maluku Strait. The role of these flows 

and the eddy shedding at the Pacific entrance of the Indonesian Throughflow suggest 

previously unknown circulation patterns and dynamics of the WBCs in the far western 

Pacific Ocean, the study of which will bare considerable significance to the ENSO 

dynamics and to global climate studies in general. 
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Long-terms Change of the South China Sea surface temperature 
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Abstract 

Using the Hadley Centre Global Sea Ice and Sea Surface Temperature (HadISST) the 

long term trend in the South China Sea (SCS) sea surface temperature (SST) between 1950 

and 2008 is investigated. Both in winter and summer SST has been increased by comparable 

amounts, but the warming structure and the governing processes are different. During winter 

warming rate is greater in the deep basin in the central part, while during summer over the 

southeastern part. In winter the net heat flux into the sea increases and could contribute to 

the warming. The spatial pattern of the heat flux, however, is different from that of the 

warming. The heat flux is increased over the coastal area where warming is small, but 

decreased in deeper part where warming is greater. The northeasterly monsoon wind 

weakens to reduce the southward western boundary currents, and subsequently cold 

advection. In summer the net surface heat flux, however, is reduced and cannot contribute to 

the warming. The weakening of the southwesterly summer monsoon reduces southeastward 

Ekman transport. Southeastward cold advection is reduced to warm the surface. 
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dynamics in the Japan Sea 
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Kobe University, Kobe, Japan 

 

 

Abstract 

The Japan Sea is connected to other seas by five narrow and shallow straits with a 

minimal depth of the order of 100 meters or less, resulting in limited water exchange 

thereby isolating the water and aquatic ecosystem. The modeling and observational studies 

on quantifying the dynamics in the Japan Sea are still undergoing (e.g., Hirose et al., 2007), 

whereas effects of submesoscale dynamics on the mean structure, eddies, and material 

dispersal in the Japan Sea have not been extensively investigated yet. In the present study, 

we conduct a detailed oceanic downscaling numerical experiment using ROMS in a double 

nested configuration at horizontal resolutions of 3 km (ROMS-L1) and 1 km (ROMS-L20, 

bounded by the assimilative JCOPE2 reanalysis (Miyazawa et al., 2009). 

The L1 and L2 models are compared to the observed data to show a good agreement with an 

appropriate parameter choice. Our models sufficiently reproduce the overall frontal structure 

and associated major currents in the Japan Sea consisting of the Liman Cold Current along 

the Russian coast and the Tsushima Warm Current along the Japanese coast. Surface 

normalized relative vorticity fields demonstrate that both the mesoscale and submesoscale 

eddies are apparently enhanced, as the model grid resolution is finer. In summer and fall, 

mesoscale eddies are evident in L1 and L2. In contrast in winter and spring, submesoscale 

eddies are significantly energized in the whole Japan Sea particularly in L2 due to the 

surface cooling that preconditions symmetric instability (e.g., Thomas et al., 2012). The 

enhancement of EKE appears around Tsushima strait and along the Korean Peninsula in L1, 

while EKE in L2 is extensively increased in the most part of the southern Japan Sea. On the 

other hand, SSH variance as a proxy of mesoscale variability is more realistically distributed 

in L2 than L1, suggesting a potential importance of influences of submesoscale eddies on 

the mesoscale dynamics. 
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Abstract 

Anomalous distribution of sea surface temperature (SST) has been observed off coasts of 

Zhejiang province, China in summer 2009 and 2012, respectively, where algal blooms are 

increasingly reported. Then, the rotated empirical orthogonal functions analysis has been 

employed to examine the 31 summertime SST fields. A distinct SST mode is identified in 

this upwelling area, and its principal components show a colder phase in 2009 and a warmer 

phase in 2012. At the same time, cruise data show colder and more saline bottom water in 

this upwelling area in summer 2009 relative to that in summer 2012, which implies a more 

nearshore Kuroshio branch current (NKBC) in summer 2009 and a more offshore NKBC in 

summer 2012. On the basis of regional ocean model system (ROMS), 20-year hindcast run 

has been successfully carried out. Model results faithfully reproduce the anomalous SST in 

summer 2009 and 2012. On the basis of the observational and modeled evidences, we 

propose that the anomalously cold or warm coastal upwelling is mainly attributed to the 

extremely shoreward or seaward shift of the NKBC. In other words, the more shoreward the 

NKBC shift, the colder the surface upwelling water is. In contrast, the more seaward the 

NKBC shift, the warmer the surface upwelling water is. Moreover, this paper shows a good 

example that the coastal environment may be profoundly influenced by the remote variation 

of Kuroshio east of Taiwan, which is highly correlated to the sea surface height east of 

Taiwan. 
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Abstract 

The contemporary coastal ocean is generally seen as a significant CO2 sink of ~0.2-0.4 

pg C/yr at the global scale. However, mechanistic understanding of the coastal ocean carbon 

cycle remains limited, leading to the unanswered question of why some coastal systems are 

sources while others are sinks of atmospheric CO2. In shaping the concept of the coastal 

ocean carbon study, we recently proposed a new framework, the Ocean-dominated Margin 

(OceMar), for mechanistically understanding the CO2 source/sink nature of an ocean 

margin (Dai et al., 2013, GRL). This framework highlights the importance of the boundary 

process between the open ocean and the ocean margin, and proposes a semi-analytical 

diagnostic approach by coupling the physical dynamics and biogeochemical processes to 

resolve the sea-air CO2 fluxes. OceMar is characterized by concurrent off-site inputs, 

typically from depth, of nutrients and dissolved inorganic carbon (DIC). The interplay 

between the externally sourced DIC and nutrients through internal metabolism controls to a 

large extent the CO2 fluxes. This presentation will use OceMar cases of South China Sea 

and Caribbean Sea as well as the coastal upwelling system off the Oregon-California to 

diagnose the CO2 fluxes.  
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Abstract 

The regional variation of the non-seasonal upper ocean (0-500m) heat content (THCA) in 

the East/Japan Sea (EJS) is examined using two temperature data sets. One is monthly mean 

temperature and salinity data set from 1976 to 2007 which was already researched in Na et 

al. [2012] and the other is the KODC (Korea Oceanographic Data Center) data set from 

1976 to 2011. In spite of the smallness of the basin south of the subpolar front of the EJS, 

this study contrasts the variability of THCA in the eastern part of the EJS (EAST) with 

THCA in the southwestern part of the EJS (WEST). Especially, a linear trend of THCA in 

the WEST shows negative sign opposite to that in the EAST. Decomposition of THCA into 

effects of heaving and warming in each temperature class based on typical water masses of 

the EJS clarifies that the major player of THCA variation is the deepening or shoaling of 

10℃ isotherm depth with a partial influence of the effect of warming. The result indicates 

that THCA is mainly affected by the thickness variation of the Nearshore Branch (NB) of 

the Tsushima Warm Current (TWC) in the EAST and the East Korean Warm Current 

(EKWC) in the WEST. We suggest that the strength of the Siberian High is responsible for 

the thickening and shoaling of the NB in the EAST, while the Western Pacific pattern 

influences the degree of the northward penetration of the EKWC by changing wind-stress 

curl field. 
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Abstract 

In this study, we investigate the impact of marginal sea such as Yellow Sea and East 

China Sea on the weather and climate variability in Korea. Ocean reanalysis data is taken 

for the analyzing and it is found that subsurface water temperature in both seas has strong 

relationship with sea surface temperature (SST) during winter season. For example, the SST 

becomes warmer with a warming of subsurface water. The larger SST which is influenced 

by subsurface water is associated with northerly wind in Yellow Sea and East China Sea. 

This results in the changes in the wind flow in western Pacific Ocean along with the change 

in the precipitation in East China and Korea peninsula. It indicates that the marginal SST 

can contribute on atmospheric variability. In addition, we further examine how the western 

Pacific Ocean is influential to the weather and climate in Korea via the marginal sea. The 

SST in Yellow Sea and East China Sea shows significant correlation value with the SST in 

western Pacific Ocean. The variability of precipitation in Korea is also highly correlated 

with the marginal sea and Kuroshio current. We also conducted the model experiment using 

the WRF model by prescribing the regional SST around the Yellow Sea and East China Sea, 

which is also discussed in the present study. 
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Abstract 

Based on the historical observed data and the modeling results, this paper investigated the 

seasonal variation of the Taiwan Warm Current Water (TWCW) using a cluster analysis 

method and examined the contributions of the Kuroshio onshore intrusion and the Taiwan 

Strait Warm Current (TSWC) to the TWCW volume on seasonal scales. As a result, most of 

the detailed phenomena associated with TWCW were revealed. The TWCW has obviously 

seasonal variation in its horizontal distribution, T-S characteristics and volume. And it 

consists of only the TWCSW from October to next March, but of both the TWCSW and the 

TWCDW from April to September. The TWCW is maximum (13746 km3) in winter and 

minimum (11397 km
3
) in autumn. Being strongest (1.67 Sv) in July and weakest (0.2 Sv) in 

winter, the contributions of the TSWC to the TWCW are greatest in summer but smallest in 

winter. The results show that the Kuroshio onshore intrusion northeast of Taiwan is 

strongest in winter and weakest in summer. Hence, its contributions to the TWCW are 

greatest in winter and smallest in summer. By comparison, the Kuroshio onshore intrusion 

makes greater contributions to the TWCSW than the TSWC in the most months of a year 

except in summer months, the subsurface water from Kuroshio dominate the bottom layer of 

the TWCW. The analyzed results show that the monsoon wind dominates the seasonality of 

the TWCW via Ekman dynamic, while the surface heat flux, the sea surface slope and the 

bottom topography are other factors and play a relative weaker role in the seasonality of the 

TWCW. 
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Abstract 

In October 2014, a subsurface anticyclonic eddy approaching Kuroshio front east of 

Taiwan was detected by in situ observations. The eddy is extra-large with radius of ~200 km 

above 600 m. The water in the eddy core is characterized as the North Pacific Subtropical 

Mode Water (NPSMW), and is saline and colder/warmer above/below 200 m than that in 

the surrounding areas. The eddy swirl velocity was directly observed by ship-mounted 

ADCP (Acoustic Doppler Current Profiler). The maximum swirl velocity (0.4 m s-1) 

appears at ~200 m which is comparable with the northward Kuroshio velocity east of 

Taiwan at the same depth. The eddy was likely generated from the Kuroshio recirculation 

region south of Japan, and then propagated southwestward along the Ryukyu Islands to the 

east of Taiwan. Effects of such subsurface eddy with large swirl velocity carrying NPSMW 

on the Kuroshio remain unclear. 
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Abstract 

This study investigate the structures and dynamics of three subsurface currents, namely 

the Mindanao Undercurrent (MUC), the Luzon Undercurrent (LUC) and the North 

Equatorial Undercurrent (NEUC), in the Philippine Sea using high-resolution observations 

of WOD09 and Argo floats. The three subsurface currents are confirmed below and in 

opposite direction to the Mindanao Current (MC), Kuroshio and the North Equatorial 

Current (NEC), respectively, in climatologic sense by multi-section analyses. MUC presents 

two velocity cores and NEUC can also be divided into two parts. The offshore part of MUC, 

carrying South Pacific and equatorial Pacific waters, turns east to feed the southern NEUC 

at 9-10N. The inshore part of MUC flows northward near the coast and can be traced to at 

least 10.5N. Water mass analyses suggest that the northern NEUC may originate from the 

confluence of LUC and inshore MUC. The formation mechanism of these undercurrents is 

also examined by testing the criterions for subsurface inversion of geostrophic velocity 

proposed by Wang and Hu [1999]. The emergence of subsurface countercurrents is tightly 

associated with the opposite horizontal gradients of sea surface height (SSH) and the depth 

of the thermocline (DTC) induced by basin-scale wind stress. According to the westward 

intensification of ocean currents, slopes of DTC and SSH are significantly strengthened near 

the western boundary, leading to strengthening of subsurface currents below thermocline. 
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Abstract 

The intermediate water known as ‘East Sea Intermediate Water’ and its coastal mode 

‘North Korean Cold Water’ found south of the Subpolar Front (SF) is formed in the 

northern East (Japan) Sea, and its physical properties are known to be determined by 

wintertime air-sea interaction north of the SF. Hydrographic data collected off the coast bi-

monthly from 1994 to 2011 show significant decadal oscillations in spiciness (π) following 

isopycnals of intermediate water (27.1-27.2), which are explained by the Arctic 

Oscillation (AO) and consequent cold-air outbreaks. During positive AO phases over the 

decades, the cold-air outbreak and water formation are more active and the intermediate 

water having the same π reaches higher density (higher π following the same isopycnals). At 

interannual timescale, however, the π variability is well beyond the relationship with the AO. 

Especially, lower π (or both less saline and lower temperature) intermediate water was 

observed in spring of 2010 than 2001 under nearly the same winter condition for water mass 

formation in the northern area. Strong cooling with negative peaks in surface net-heat flux 

and common negative peaks in the AO index are prominent in winter of those two years 

over the past two decades. Such contrasting characteristics of intermediate water between 

2001 and 2010 are consistent with the HYCOM reanalysis results which, along with the 

satellite altimetry-derived sea surface height maps, indicates widespread extension of low 

(high) π intermediate water in the southwestern East Sea in 2010 (2001). A clear contrast in 

circulation pattern results in the different characteristics of the intermediate water. 

Northward penetration of the East Korea Warm Current (EKWC) inhibits the southward 

extension of the intermediate water in 2001. On the other hand, the EKWC was poorly 

developed in 2010 due to southward shift of separation point of the Tsushima Warm Current 

in 2010, which allows low π intermediate water to prevail in the southwestern East Sea. 
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Abstract 

The time-depth variations of surface, subsurface and intermediate equatorial currents in 

the western Pacific were directly measured by two acoustic Doppler current profiler 

moorings at 2°N and 4.7°N, 140°E during January-August 2014. The mean structure and 

variability of the North Equatorial Countercurrent (NECC), northern branch of the South 

Equatorial Current (SEC), Equatorial Undercurrent (EUC), Equatorial Intermediate Current 

(EIC), North Intermediate Countercurrent (NICC) and North Equatorial Subsurface Current 

(NESC) are further distinguished, by giving some credit for previous studies and some new 

findings. The 8-month time series of velocity profiles reveal the larger vertical ranges of 

SEC and NESC, the deeper EIC and NICC, and much larger velocities of NICC and NESC, 

and capture the reversals of the EIC in May and the NESC in June from westward to 

eastward. Significant intra-seasonal variations of the NECC, EUC, EIC, NICC and NESC 

are observed and, with the help of the model and satellite data, the combined variability in 

current route and intensity are found to determine the observed intra-seasonal variations of 

the NECC, EUC and EIC. During January-April 2014, the route and intensity of the NECC 

are found to be almost southernmost and minimum over the past twenty years, respectively, 

and possibly associated with the fickle El Niño of 2014. 
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Abstract 

A series of cruises were carried out to investigate the spring process of Kuroshio Bottom 

Branch Current to the northeast of Taiwan (KBBCNT) from February to July 2015. As 

indicated by the high salinity water distribution, the intrusion of the KBBCNT from the 

northeast of Taiwan to Changjiang river mouth has existed through the whole spring. The 

intrusion was enhanced from March to June but weaken since July. The weaken is also 

proved by the three ADCPs moorings observation out of Changjiang River mouth and north 

of offshore of Zhejiang in 2014. The velocity observations indicated an increase of bottom 

residual current from June and reach maximum in July but decrease afterward. This work 

indicate the instruction of KBBCNT reaches the maximum in July and clarify the 

instruction process in spring. 
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Abstract 

Abnormally low-salinity water originated from the Changjiang River (CR) was observed 

at the central Yellow Sea in 2012, which is quite unique compared to other years. Here, we 

have examined the intruding processes of the freshwater into the Yellow Sea interior by 

characterizing and quantifying the results from a regional ocean hindcast over the past 10 

years with particle-tracking experiments. The particles representing the behavior of 

Changjiang freshwater are released continuously at the CR mouth from May to August, and 

then tracked. 

Our model reproduces the observed low-salinity water from the CR as well as their 

spatial patterns, emphasizing on the freshwater intrusion into the YS interior in 2012. The 

particle-tracking analysis shows that the largest intrusion of the particles into the YS occurs 

in 2012 with 19.6% of total particles released during the four months, and second in 2008 

(14.7%). In contrast, only 6% particles entered into the YS in 2003. The freshwater flowing 

into the YS can be explained by three leading factors tidal residual current along the 

Chinese coast, passage of typhoons, and transition in wind pattern. The processes and 

effects of each factor will be presented. 
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Abstract 

The tropical-extratropical exchange in the northwestern Pacific Ocean is studied using the 

absolute geostrophic currents based on Argo Profiles and the observations of the western 

boundary currents (WBCs) during two cruises in the winters of 2010 and 2012. The 

absolute geostrophic currents are calculated using the P-vector method for the period of 

2004 through 2011. The transport of the geostrophic currents is compared with the Sverdrup 

theory and found to differ significantly in several locations. Analyses have shown that errors 

of wind stress estimation cannot account for all of the differences. The largest differences 

are found in the area, where nonlinear activities are vigorous, suggesting that the linear 

dynamics of the Sverdrup theory is deficient in explaining the geostrophic transport of the 

tropical northwestern Pacific Ocean.  

Previous studies suggest recharge and discharge of the tropical Pacific Ocean heat content 

through the interior circulation of the North Pacific Ocean, based on the Sverdrup theory, 

and that the WBCs play the role opposite to the interior ocean anomalies. Using ocean 

observations from two cruises in a La Niña winter and a normal winter, it is suggested that 

the Kuroshio transport decreases significantly and the Mindanao Current transport increases 

significantly at the peak of 2010 La Niña, opposite to the prediction of existing 

understanding. The anomalies of the western boundary current transport are found much 

larger than those of the meridional circulation in the interior of the North Pacific Ocean. The 

results suggest that the WBCs play an important role in ENSO dynamics. 
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Abstract 

Relationships between the basin mode/dipole mode of sea surface temperature anomalies 

(SSTA) in the Indian Ocean, after these two modes occur, and the El Niño-Southern 

Oscillation (ENSO) phase transition during the following year are examined in observations 

during the period 1958-2008. The boreal winter basin mode index/fall dipole mode index is 

shown to demonstrate robust negative correlations with SSTA in the equatorial central-

eastern Pacific Ocean in the following summer through winter seasons. The lag 

teleconnections indicate that both the positive (negative) phases of the basin mode and 

dipole mode in the tropical Indian Ocean could lead to the El Niño (La Niña) decay and 

phase transition to La Niña (El Niño) during the following year. The cold (warm) SSTA in 

the equatorial central-eastern Pacific in the coming year originate from subsurface 

temperature anomalies in the equatorial eastern Indian and western Pacific Ocean, which 

propagate eastward and upward to meet the surface along the thermocline. And the eastward 

propagation of the upwelling (downwelling) Kelvin waves contributes to the thermocline 

displacement 

Both the atmospheric bridge and oceanic channel between the tropical Indian and Pacific 

Ocean seem contributed to the dynamics of the lag teleconnection. The atmospheric wind 

anomalies in the equatorial western Pacific play an important role, especially in the 

relationship between the Indian Ocean basin mode and the ENSO decay and phase 

transition. The impact of the Indonesian throughflow transport anomalies is more significant 

for the lag teleconnection associated with the dipole mode. 
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Abstract 

It is well known that the occurrence frequency of Central Pacific (CP) El Nino has been 

increased since the late- 1990s. In spite of a wealth of studies, however, the physical 

mechanisms to cause such a change still remain unclear. We hypothesize that the 

atmospheric noise plays a role to cause the increase of CP El Nino frequency since the late-

1990s. To examine this issue, we analyzed the characteristics of atmospheric noise obtained 

from a simple statistical methodology before and after the late-1990s and we further 

conducted four model experiments using the Modular Ocean Model version 4 (MOM4) in 

which the statistics of atmospheric noise and mean state are different among model 

experiments. Model experiments showed that the atmospheric noise plays a major role to 

lead the CP-type El Nino after the late-1990s compared to the change in the mean state. We 

further examine the characteristics of atmospheric noise which forced the MOM4 before 

and after the late-1990s. 
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Abstract 

The meridional geostrophic volumn transport (MGVT) by the ocean plays a very 

important role in the climatic water mass and heat balance because of its large heat capacity 

which enables the oceans to store the large amount of radiation received in the summer and 

to release it in winter. Interactions between the oceans and the atmosphere are known to be 

a major cause of the climate fluctuations on interannual time scales (e.g. El Nino) and may 

be also a significant factor on decadal time scales (e.g. Latif 1998). Better understanding of 

the role of the oceans in climate variability is essential to assess the likely range of future 

climate fluctuations. In the last century the North Pacific Ocean experienced considerable 

climate variability, especially on decadal time scale. Some studies have shown that the 

North Pacific Ocean is the origin of North Pacific multidecadal variability (Latif and 

Barnett, 1994; Barnett et al., 1999). These fluctuations were associated with large anomalies 

in sea level, temperature, storminess and rainfall, the heat transport and other extremes are 

changing as well. If the MGVT of the ocean is well-determined, it can be used as a test of 

the validity of numerical, global climate models. 

In this paper, we investigate the long-term variability of the MGVT in North Pacific 

ocean based on 55 years long global ocean heat and salt content data (Levitus et al., 2012). 

Very clear inter-decadal variations can be seen in tropical , subtropical and subpolar regions 

of North Pacific Ocean. There are very consistent variations between the MGVT anomalies 

and the inter-decadal pacific oscillation (IPO) index in the tropical gyre with cold phase of 

IPO corresponding to negative MGVT anomalies and warm phase corresponding to positive 

MGVT anomalies. The subtropical gyre shows more complex variations, and the subpolar 

gyre shows a negative MGVT anomaly before late 1970’s and a positive anomaly after that 

time. The geostrophic velocities of North Pacific Ocean show significantly different 

anomalies during the two IPO cold phases of 1955-1976 and 1999 to present, which 

suggests a different mechanism of the two cold phases. The long term variations of 

Sverdrup transport compares well with that of the MGVT in the basin of 8-10N and north of 

35N, but the two compares poorly or even reversed in the middle part of the basin. A 

reduced gravity model is used to investigate the mechanisms of the above variations. 
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Abstract 

Twenty six surface drifting buoys were deployed in the area 5~7°N on 165°E in June of 

2014 as the MOF/Korea-NOAA JPA project and the Global Drifters Program. The drifter 

trajectories for one year reveal the general features of the surface circulation in the 

northwestern Pacific Ocean, e.g., the North Equatorial Current (NEC), the separation of the 

NEC into the Kuroshio and Mindanao Current (MC), the retroflection of the MC, the 

Kuroshio intrusion into the South and East China Seas etc. The NEC separation location 

was around 13°N in March and April of 2015. The fastest drifter velocity appeared in the 

North Equatorial Countercurrent with its estimated value of about 2 kn in June and July of 

2015. Consecutive small circular structures indicating inertial motion and mesoscale eddies 

were observed mainly in the northern part of the NEC and the western Philippine Sea, 

respectively. 
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Abstract 

The Pacific Meridional Mode (PMM) is the first svd mode of surface temperatureand 

wind after ENSO signal is removed. Previous studies showed that PMM could act as a 

“trigger” of ENSO by inducing extratropical atmospheric variabilities into the central-

western equator in the spring prior to ENSO events. In this study, based on NCEP CFSR 

reanalysis data and CCM3-RGO coupled mode results, we further explored the relationships 

between PMM and different flavors of ENSO, ie., Eastern Pacific (EP) and Central Pacific 

(CP) types of ENSO. Statistical results show that both types of ENSO events are proceeded 

by PMM events 3 seasons prior to peek, but evolves into different SST anomaly patterns 

since 7-8 months prior to peek. This discrepancy may be influenced by ocean 

preconditioning and local air-sea interactions in the central-western equatorial Pacific. Our 

results also imply that better simulation of PMM in coupled model might help improving 

ENSO forecasts 
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Abstract 

El Niño and Southern Oscillation is one of the most well-known and important climate 

phenomena. Although the ENSO appears in the tropical Pacific, it interacts with climate 

variability over the world, which impacts the human life by various ways. KIOST has been 

developed an ENSO prediction system by applying the ocean data assimilation and wind 

bias correction to a fully coupled climate model, GFDL CM2.1. The ocean observation data 

are assimilated into its ocean component model through the data assimilation system of the 

KIOST (DASK) while other component models are freely integrated. Even though 

atmospheric observation variables are not assimilated, the wind bias of the DASK has been 

corrected through applying a simple wind bias correction when calculating the air-sea fluxes. 

We evaluated the variability of the ocean climate in the climate reanalysis by the DASK 

from 1947 to 2012. The DASK represents global temperature and salinity well, not only at 

the surface but also at intermediate depths in the ocean. The DASK’s ocean climate 

variability also matches well with observations of the ENSO, Pacific Decadal Oscillation 

and Indian Ocean Dipole. The heat content of the DASK shows a good correlation with 

real-world observations. In this study, we use the reanalysis data from the DASK as an 

initial condition of our ENSO prediction system. To evaluate the ENSO prediction system, 

hindcast experiments have been conducted during 30 years from 1982 to 2011, which 

suggests that the ocean initialization and wind correction significantly improve the ENSO 

prediction skill. The sensitivity of the ENSO prediction skills to the ocean initialization and 

wind bias correction will be displayed in more detail in our study. 
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Abstract 

Numerical model is one of the main means to study typhoon process, and how to improve 

the precision of the simulation has become more important. Because of the insufficiency of 

the dynamic and thermodynamic mechanisms of typhoon process, the simulation of typhoon 

cases in previous numerical models is often difficult to achieve the observation. Based on 

the regional coupled model we developed recently, we set up a series of numerical 

experiments to simulate the typhoon case Son-Tinh occurred in the South China Sea in 2012. 

The NCEP FNL Operational Global Analysis data and HYCOM Global Analysis data are 

applied as initial and boundary conditions to all the experiments. The results indicate that 

air-sea coupling and higher resolution can improve the model capability to simulate typhoon 

process. 
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Abstract 

It is found that the relationship between sea surface temperature (SST) and precipitation 

has been changed from a negative correlation to a positive correlation in the western tropical 

Pacific across the late-1990s. Before the late-1990s, for example, the anomalous warm SST 

in the eastern tropical Pacific can induce anomalous precipitation through low-level 

moisture convergence in the western-to-central tropical Pacific and Inter-Tropical 

Convergence Zone (ITCZ). Subsequently, enhanced cloudiness acts to reduce the incoming 

solar radiation, leading to the anomalous cold SST in the western tropical Pacific. On the 

other hand, after the late-1990s, the anomalous warm SST in the central tropical Pacific can 

also induce anomalous precipitation through low-level moisture convergence in the western-

to-central tropical Pacific. However, cloudiness does not act to effectively reduce the 

incoming solar radiation, leading to a positive correlation of SST-Precipitation in the 

western tropical Pacific. 
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Abstract 

This study investigates the variability of Korean temperature in South Korea on sub-

seasonal timescales during boreal summer (June-July-August) and factors which have an 

influence on its variability. We mainly rely on the correlation analysis to examine factors 

affecting the summer temperature variability in Korea on sub-seasonal timescales. It is 

found that there exist some differences in temperature variability between early summer 

(June) and late summer (July-August) in terms of their temporal variability. In addition, the 

summer temperature variability during early summer and late summer has different 

connections from the tropical Pacific including the Indian Ocean. It is found that the Korean 

temperature variability during early summer has no significant relationship with tropical 

Pacific. In contrast, however, there exists remarkable influence in both the tropical Pacific 

and the Indian Ocean on the Korean temperature during late summer. 
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Abstract 

Climate change is projected to increase ocean temperatures and modify circulation 

patterns, with potential widespread implications on planktonic larvae of marine organisms. 

Understanding the impact of climate driven changes in larval dispersal is crucial to predict 

future species distributions, anticipate ecosystem shifts, and design effective management 

strategies. This study examines the effect of climate driven changes in circulation and 

temperature on larval dispersal in a region of rapid ocean warming. We use velocity and 

temperature fields from an eddy-resolving ocean model to simulate lobster larval dispersal 

under a contemporary and future (A1B carbon emissions) scenario. Our results show that 

the effect of changes in circulation and temperature can counter each other: ocean warming 

is favourable for the survival of lobster larvae, whereas a strengthened western boundary 

current reduces the total amount of larvae that reach the coast. Changes in circulation have a 

stronger effect on the connectivity patterns than the ocean warming, so that larval retention 

reduces by ~10% and the settlement peak shifts poleward by ~270km. Thus ocean 

circulation appears the dominant effect in climate-change-induced expansion of species 

ranges. 
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Abstract 

Many anthropogenic radionuclides such as 
3
H, 

14
C, 

90
Sr, 

99
Tc, 

129
I, 

137
Cs, 

238
Pu, 

239
Pu, 

240
Pu, and 

241
Am have been released to the marine environment via for example, above 

ground nuclear weapon tests, the nuclear power plant accidents, or direct dumping of 

nuclear wastes. These man-made radionuclides have caused environmental problems of 

concerns on the one hand, they are on the other hand potential tracers of ocean circulation. 

The Pacific Ocean have all these radionuclides with 
3
H, 

14
C, 

90
Sr, 

137
Cs

, 239,240
Pu being 

most widely studied. For the year 2000, the estimated average 
90

Sr, 
137

Cs and 
239,240

Pu 

activities in surface Pacific Ocean varied from 0.1 to 1.5 mBq/L, 0.1 to 2.8 mBq/L, and 0.1 

to 5.2 mBq/L, respectively (Povinec et al., 2005). There are primarily two pathways to 

introduce radionuclides into the ocean. The predominant introduction is the global fallout 

from a series of large atmospheric nuclear weapons tests carried outat Novaya Zemlya and 

Marshall Islands, which released radionuclides into the stratosphere. Approximately 76% of 

the fallout was deposited in the Northern hemisphere. Fallout is maximal at mid-latitudes 

(30°-60°) and minimal at the equator and poles. The other significant contribution is local 

fallout originating from tests carried out at the Marshall Islands mainly in the 1950s. Due to 

the specific nuclear weapons design and test yields, different sources have different isotopic 

ratios. When these specific labeled radionuclides introduced to surface waters by wet and 

dry deposition or released into water from sediment that are dissolved in seawater and 

becomes constituents of seawater, they would be transported to different regions along with 

the ocean circulation. Therefore, the radionuclides can be powerful tracers providing basic 

insights into ocean circulation. 

The Pacific Proving Grounds (local fallout) in the Marshall Islands islocated in North 

Equatorial Current (NEC), the branches of which form Kuroshio and Mindaneo Currents. 

Like animmortal machine, it continuously releases a series of tracers (
3
H, 

14
C, 

90
Sr, 

137
Cs 

and 
239,240

Pu etc.) into water. Substantial excesses of measured inventories of 
3
H, 

14
C, 

90
Sr, 

137
Cs, and 

239,240
Pu were indeed found at many locations in the Western North Pacific. The 

tracer data of 
14

C and 
3
H on a transect between Australia and Bail points to a main North 

Pacific origin of the waters that cross the Indonesian seaway from the Pacific to the Indian 

Ocean (Leboucher et al., 2004). Except for these traditional radioactive tracers to study 

marine processes (
3
H, 

3
He, 

14
C), the plutoniumis also presentative of such kind of 

radionuclides. The average 
240

Pu/
239

Pu atom ratio of global fallout is 0.176 ± 0.014 (Kelley, 

et al., 1999), but the local fallout is characterized by  higher ratio of 0.30−0.36 (Buesseler, et 

al., 1997; Muramatsu, et al., 2001). A case study in the South China Sea (SCS) showed that 
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the high 
240

Pu/
239

Pu atom ratio water from the Marshall Islandscanbe still continuously 

transported into SCS, along the NEC followed by the transport of the Kuroshio and its 

extension through the Luzon Strait (Wu, et al,. 2014). For tracing Indonesian throughflow 

(ITF) and South China Sea throughflow (SCSTF), plutonium can distinguish itself because 

one main origin of them was also NEC. Some high 
240

Pu/
239

Pu atom ratio signals have 

appeared in Makassar Strait, which is the main pathway of ITF (Yamada, et al., 2006). 

However, only depending on the plutonium isotopes, it appears tame and weak due to the 

complexity of the circulation. Radium isotopes may be alternatively helpful due to their 

higher water solubility and different half lives. It has been widely used in quantitative 

analysis of seawater mass and estimation of horizontal diffusion coefficients. The lower 
228

Rn/
226

Rn in the Kuroshio than that in the marginal sea makes them feasible to potentially 

differentiate ITF and SCSTF. 

 

 

Corresponding E-mail : xietengxiang@163.com 

 

 

mailto:xietengxiang@163.com


Ocean Science Symposium 2015, Busan, 26-28 Oct-2015 

72 

 

 

 

 

Impact of the Kuroshio intrusion on the seasonal and interannual 
variations of nutrient inventory in the northern South China Sea 

 

 

Chuanjun Du
1
, Minhan Dai

1
, Zhiyu Liu

1
 and Jianping Gan

2
 

 
1 

State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen, 

China 
2 

Division of Environment, Hong Kong University of Science and Technology, Kowloon, 

Hong Kong 

 

 

Abstract 

We examined the seasonal and interannual variations of nutrient inventory influenced by 

Kuroshio intrusion in the northern South China Sea (NSCS). For the seasonal variation 

study, data were collected from four cruises to the NSCS, covering a full seasonal cycle in 

2009-2011. The nutrient inventory showed a clear seasonal pattern with the highest value 

appearing in summer, while the N+N inventory in spring and winter had a reduction of 

~13% and ~30%, respectively, relative to that in summer. To quantify the extent of the 

Kuroshio intrusion, an isopycnal mixing model was adopted to derive the proportional 

contribution of water masses from the Kuroshio characterized by extremely low nutrients 

and the SCS proper with relatively higher nutrient levels along individual isopycnal surfaces. 

Results showed that the nutrient inventory in the upper 100 m of the NSCS was overall 

negatively correlated to the Kuroshio water fraction, suggesting that the Kuroshio intrusion 

significantly influenced the nutrient distribution in the SCS and its seasonal variation. 

Based on a three dimensional Regional Ocean Model System, coupled with the isopycnal 

mixing approximation, the Kuroshio water fraction at the South East Asia Time Series 

Station (SEATS) in the basin area of the NSCS was further quantified. It showed significant 

interannual variations in both the Kuroshio water fraction and nutrient inventory. Upon 

filtering the seasonal signal, the interannual variations of Kuroshio water fraction was 

negatively correlated with the nutrient inventory (R2=0.68), indicating that at interannual 

time scale, the Kuroshio intrusion into the NSCS had also a dilution effect on the nutrient 

inventory in the upper NSCS. We conclude therefore that the Kuroshio intrusion plays an 

important role in determining the nutrient inventory in the NSCS both at seasonal and 

interannual timescales. 
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Modeling carbon cycle and marine ecosystems in the Pacific Ocean 
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Abstract 

The Pacific Ocean plays an important role in regulating global carbon cycle by taking up 

and releasing CO2 from and to the atmosphere simultaneously. The world ocean has 

absorbed about 50% of CO2 emitted to the atmosphere by fossil fuel burning, and this 

ability has been suggested to continue at a relatively stable rate. The direct impact of ocean 

absorbing CO2 leads to the ocean acidification that can affect biological activities and the 

ocean carbon chemistry. Climate variability such as ENSO and PDO change ocean physical 

processes, impact on nutrient transport and biological productivity in the Pacific Ocean. 

Both short and long term variability of biological productivity, ocean acidification, and 

thermal dynamics influence on marine ecosystems by changing the habitat conditions for 

higher trophic levels. Here, we have developed coupled three-dimensional physical-

biogeochemical models to investigate carbon cycle and marine ecosystems in the Pacific 

Ocean. The physical model is based on the Regional Ocean Modeling System (ROMS), and 

the biogeochemical model is based CoSiNE model develop by my group during the past 10 

years. The coupled physical-biogeochemical model has been forced with atmospheric 

surface conditions during the past few decades, and the model results have been evaluated 

and improved with remote sensing and in situ observations. I will focus on the model 

analysis for the Western Pacific Ocean, and present a few examples to illustrate how to use 

coupled physical-biogeochemical models along with some observations to investigate 

carbon cycle, ocean acidification, and ecosystem dynamics in response to natural climate 

and anthropogenic changes. 
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Abstract 

The variability of O2 and nutrients is a fundamental constraint on changing marine 

ecosystems. Over the past half-century, dissolved O2 has declined while nutrients have 

increased in the North Pacific subarctic gyre. During the same time period, an enrichment in 

O2 and a depletion of nutrients occurred in the subtropical gyre. By analyzing historical 

datasets of O2 and PO4, we find that such coordinated changes are primarily driven by a 

southward shift in the western subarctic-subtropical gyre boundary. Observationally 

constrained simulations suggest that from the 1950s to the 2000s winds have induced a 

southward shift in the gyre boundary by approximately one degree. The shift alone can 

explain nearly 70% of subsurface temperature and salinity changes and at least 35% of O2 

and PO4 changes occurring in the Northwest Pacific. The unexplained portion of observed 

O2 and PO4 changes may reflect the importance of taking into account changes in ocean 

ventilation rates and multi-decadal gyre intensification. 
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Abstract 

State-of-the-art climate models have long-standing intrinsic biases that limit their 

simulation and projection capabilities. Significantly weak ENSO asymmetry and weakly 

nonlinear air-sea interaction over the tropical Pacific was found in Coupled Model 

Intercomparison Project Phase 5 (CMIP5) climate models compared with the observation. 

The results suggest that a weak nonlinear air-sea interaction may play a role in the weak 

ENSO asymmetry. Moreover, the results suggest that a weak nonlinearity in air-sea 

interaction in the models may be associated with the biases in the mean climate-the cold 

biases in the equatorial central Pacific. The excessive cold tongue bias pushes the deep 

convection far west to the western Pacific warm pool region and suppresses its development 

in the central equatorial Pacific. The deep convection has difficulties in further moving to 

the eastern equatorial Pacific especially during the extreme El Niño events, which confines 

the westerly wind anomaly to the western Pacific. This weakens the eastern Pacific El Niño 

events, especially the extreme El Niño events and leads to the weakened ENSO asymmetry 

in climate models. Accurate mean state structure (especially the realistic cold tongue and 

deep convection) is critical to reproduce the ENSO events in climate models. 

Our evaluation also revealed that the ENSO statistics in CMIP5 climate models are 

slightly improved than in CMIP3. The weak ENSO asymmetry in CMIP5 is closer to the 

observation. It is more evident in CMIP5 that the strong ENSO activities are usually 

accompanied by the strong ENSO asymmetry and the diversity of ENSO amplitude is 

reduced. 
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Abstract 

According to long-term sea level reconstruction and steric sea level data, regional sea 

levels in the tropical Pacific have oscillated between east and west on a decadal time scale 

over the past 60 years, but the oscillation has been intensified significantly in the last three 

decades. Using conditional composite analysis, we show that the recent intensification in 

sea level variability is caused by the odd modulation between the Pacific Decadal 

Oscillation (PDO) and El Niño-Southern Oscillation (ENSO), i.e., an El Niño in a positive 

PDO or a La Niña in a negative PDO phase. Our analysis of meteorological fields indicates 

that atmospheric circulation associated with the changes in ENSO-PDO phase relationship 

plays a positive role in enhancing the decadal sea level oscillation. The intensified sea level 

oscillation, when superimposed on the global trend of sea level rise, will have profound 

implications for coastal communities, therefore, the combined effect of PDO and ENSO 

should be taken into account in the decadal sea level prediction in the tropical Pacific. 
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Abstract 

It is investigated how the simulated Pacific Decadal Oscillation (PDO) differs among 

various coupled general circulation models (CGCMs), focusing on its relationship to the 

simulated atmospheric variation in the North Pacific. By analyzing the dataset of the 

historical runs of the 26 CGCMs of the Coupled Model Intercomparison Project Phase 5, it 

is shown that the differences in the PDO pattern among 26 CGCMs are closely related to 

diverse displacements of the simulated Aleutian Low (AL), that is, the PDO pattern is 

highly dependent on longitudinal and latitudinal position of the anomalous AL associated 

with the PDO (PDO-related AL). In particular, in the models that have the southward shift 

of the PDO-related AL, the North Pacific sea surface temperature anomalies (SSTAs) 

associated with the PDO tend to modulate the atmospheric circulation strongly, implying 

strong two-way feedback between ocean and atmosphere. The PDO in these models is also 

highly correlated with the variation of the Kuroshio Extension current, implying that ocean 

dynamical processes play an important role in developing SSTAs. 
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Abstract 

I will review recent work on the causes and influence of mixing in the tropical ocean in 

the western equatorial Pacific (WEP). Turbulence is found to be driven primarily by the 

shear associated with flow features that have a relatively small (order 10m) vertical scale. 

These flow features are a consequence of a combination of flow instabilities and wind 

driven inertia-gravity waves. The large seasonal to interannual variability of the currents, 

temperature and salinity in the WEP produce large changes to the level of turbulence in the 

region with it typically being enhanced during La Niña and suppressed during El Niño. 

Under certain conditions double diffusion is found to dominate vertical fluxes of heat and 

salt. When properly accounted for in coupled ocean/atmosphere models mixing in and 

above the ocean thermocline is found to have a profound impact on the state of the 

ocean/atmosphere system and its interannual variability. 
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Abstract 

Wind stress perturbations induced heaving in the world oceans can generate anomalous 

meridional, zonal and vertical heat flux (MHF, ZHF, and VHF), which are important 

components of the oceanic circulation and climate system. 

Using a simple reduced gravity model, the anomalous MHF, ZHF and VHF induced by 

heaving modes associated with idealized ENSO cycles in the world oceans are studied. For 

example, in a Pacific-like model basin 4-year cycle of the equatorial easterly can lead to 

anomalous MHF (ZHF and VHF) with the magnitude of 0.05PW (0.3PW and 0.6PW). 

Based in the GODAS data, the anomalous MHF (ZHF and VHF) induced by adiabatic 

motions consist of more than 80% of the climate variability signals on the inter-annual to 

decadal time scales. Thus, heaving induced signals may consist of a major part of climate 

signals on decadal time scales and thus play an important role in the oceanic circulation and 

climate change. 
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Abstract 

Processes leading to the onset and development of an El Nino event remain elusive in the 

tropical Pacific. Observational and modeling evidence is presented to demonstrate a 

mechanism by which a warm sea surface temperature (SST) anomaly (SSTA) can be 

generated along the North Equatorial Countercurrent (NECC) pathway near the date line 

over the western tropical Pacific. Observed interannual SST data are used to demonstrate a 

well-defined anomaly pattern along the mean NECC pathways in association with the onset 

and evolution of some El Nino events. Focused experiments using the GFDL Modular 

Ocean Model (MOM 3) are conducted to illustrate how a warm SST perturbation, 

prescribed as a forcing north of 10N similar to that observed in December 1988, evolve 

with time through the Low-latitude western boundary current (LLWBC) and the NECC. 

Within approximately 1 year, the thermal anomalies imposed off the equator tend to be 

advected with the mean pathways over the western tropical Pacific, following the LLWBC 

southward and then the NECC path eastward. In due course, an upper-layer ocean warming 

is generated in the off-equatorial region at 6-10 N, with a warm SSTA of ~ 0.2-1.0 C near 

the dateline. Furthermore, a sequence of forcing, response and feedback is demonstrated in 

association with the resultant warm SSTA: A simple atmospheric model is used to depict an 

expected wind response to the resultant SSTA, with westerly wind anomalies spawned over 

the western Pacific. These SST and wind anomalies are coupled together, forming air-sea 

interactions in the tropics and producing large anomalies. For example, the eastward NECC 

is intensified, acting to produce southward Ekman surface flows that converge onto the 

equator. Comparisons are also made with other onset mechanisms for El Niño in the tropical 

Pacific Ocean. 

 

 

Corresponding E-mail : rzhang@qdio.ac.cn 

  

 

mailto:rzhang@qdio.ac.cn


Ocean Science Symposium 2015, Busan, 26-28 Oct-2015 

87 

 

 
 
 

Surface air temperature patterns on a decadal scale in China and their 
relationship to Indo-Pacific warm pool 

 

 

Yuping Guan
1
, Haixia Shan

2
 and Jianping Huang

2
 

 
1 

State Key Laboratory of Tropical Oceanography, South China Sea Institute of Oceanology, 

Chinese Academy of Sciences, Guangzhou, China 
2
Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, College 

of Atmospheric Science, Lanzhou University, China 

 

 

Abstract 

Nine decadal-scale surface air temperature (SAT) patterns in China during 1902–2007 

were obtained from Climatic Research Unit data using the self-organizing map based on the 

ensemble empirical mode decomposition. To further investigate the relationship between 

decadal SAT patterns in China and the Indo-Pacific warm pool (IPWP), we aggregated the 

selected nine neurons into three significant types based on the similarities of the reference 

vectors using a hierarchical agglomerative clustering approach. Among the three patterns, 

Pattern 1 is a cold pattern and Pattern 3 is a warm pattern. Pattern 2 is a medium mode, in 

which the west of China is cold, but eastern China is warm. The relationship between the 

IPWP and SAT in China at the decadal scale can be summarized as follows. When the 

IPWP is warmer, easterly wind anomalies are stronger over the equatorial Pacific Ocean, 

the IPWP shrinks westwards predominantly and the heat centre is to the west. Furthermore, 

easterly wind anomalies strengthen the trade winds, so that poleward energy transport by the 

ocean increases, while poleward energy transport by the atmosphere decreases in the tropics. 

Meanwhile, the Aleutian Low and East Asian trough strengthen, and the meridional 

circulation is dominated, which is of benefit to cold air from the high latitude that move to 

the southeast, making the temperature in China colder. In contrast, the warm pool is colder, 

and the westerly wind anomalies are prevailing, making the IPWP extending eastward. 

Zonal circulation is dominant in the mid-latitudes, which weakens the cold airflow into 

China and leads to warmer temperatures there. 
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Abstract 

The mixed layer salinity (MLS) budget of the tropical Pacific is investigated using results 

from a model of the Consortium for Estimating the Circulation and Climate of the Ocean 

(ECCO). The results focusing on the western Pacific freshwater pool indicate that the long-

term averaged surface freshwater flux is well balanced by ocean dynamics, in which the 

subsurface processes account for the major part. The MLS budget shows 

significant seasonal and interannual variability, as a consequence of interplay among surface 

freshwater flux, advection, mixing, and vertical entrainment. On seasonal time scale, both 

the MLS and mixed layer depth are largely controlled by surface freshwater flux. The 

opposite phase between the subsurface processes and the barrier layer thickness confirms 

the important influence of the barrier layer on vertical mixing and entrainment from below. 

On interannual time scale, all the MLS budget terms show significant ENSO signal, which 

in turn is highly correlated with the salinity front and barrier layer thickness in the 

equatorial Pacific.  
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Abstract 

This paper reviews some progresses impacts of Western Pacific Ocean (WPO) on East 

Asian monsoon and stratosphere climate from the following aspects. (1) Impact of the IPOD 

(that is a cross-basin dipole pattern of SSTA variability between the Indo-Pacific warm pool 

(IPWP) and North Pacific Ocean) on East Asian summer monsoon (EASM). The IPOD 

exhibits a considerable correlation with the EASM. In summers with a positive IPOD phase, 

the western Pacific subtropical high (WPSH) weakens and shrinks with WPSH ridge 

moving northwards, which favours an intensified EASM and a decrease in summer rainfall 

in the Yangtze River valley, and vice versa. (2) Asymmetric influence of the two types of 

ENSO on summer rainfall in China. The two types of ENSO have asymmetric impacts on 

summer rainfall over the Yangtze River Valley. The relation between summer rainfall over 

this valley and the cold tongue (CT) El Niño is significantly positive, while the relation with 

the CT La Niña is not significant. The negative phase of the warm pool (WP) ENSO has a 

significant positive influence, whereas no significant relation with the positive phase. They 

indicated that this asymmetric response of the EASM is likely to be linked to the different 

spatial patterns of the two types of ENSO. (3) Indo-Western Pacific convection oscillation 

(IPCO) is closely related to the EASM. (4) Indo-pacific warm pool (IPWP) area expansion 

and tropical cold-point tropopause temperature variations. The tropical cold-point 

tropopause temperature (CPTT), a potentially important indicator of global climate change, 

is of particular importance for understanding changes in stratospheric water vapor levels. 

Since the 1980s, the tropical CPTT has shown not only interannual variations, but also a 

decreasing trend. However, the factors controlling the variations in the tropical CPTT since 

the 1980s remain elusive. It is found that the continuous expansion of the IPWP area since 

the 1980s represents an increase in the total heat energy of the IPWP available to heat the 

tropospheric air, which is likely to expand as a result. This process lifts the tropical cold-

point tropopause height (CPTH) and leads to the observed long-term cooling trend of the 

tropical CPTT. (5) Impacts of WP El Niño on tropical ozone changes since the 1980s. The 

WP El Niño can modulate the tropical upwelling that significantly affects mid-lower 

stratospheric ozone. In the context of future global warming, the WP El Niño may continue 

to be a primary driver of tropical TCO changes. 
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Abstract 

Using multiple marine data set (AIPOcean1.0 (1993-2006), Ishii (1945-2010), SODA 

(1871-2010)), contrast and analysis temperature change rate and trend from surface to the 

deep in the East China Sea, the South China Sea and adjacent waters to the Northwest 

Pacific Ocean, for past 140 years, the results showed a larger differentiation at space and 

time: on the surface, the warming has emerged at the whole studying area for last 140 years; 

the warming rates appeared that over the past 25 years > past 50 years > past 100 years > 

past 140 years. But the largest rate was at the layer around the depth of 50m, then the rate 

has declined. In the continental shelf area of the East China Sea, where the water depth is 

<160 meters, the temperature was rising at upper layer to 100 meters, some area deeper than 

120 meters has appeared cooling. In the Kuroshio of the East China Sea (the ECS Kuroshio) 

and the Okinawa trough region, from the entrance to export of the ECS Kuroshio, the sea 

was warming at upper 300 m, the warming rate decreased with depth; 500-700 meters in 

some areas appear to be cooling; the layer deeper than 700 meters appears warming trend 

again. At the Northwest Pacific Ocean adjacent to the east China sea, the upper 200 meters 

appear to warming, a cooling trend at 300-1200 meters, not change or appear weak warming 

below 1200 meters. In the South China Sea, the upper 200 meters has an emergence of 

warming, 200-1000 m cooling, the layer below 1000 meters has been warming again. In the 

Northwest Pacific Ocean adjacent to the South China Sea, the upper 250 meters has heating, 

250 -2500 m cooling, 2500 m below the change was no obvious. Throughout the study area, 

in the area where deeper than 700 meters, the temperature changes show in the three layers 

structure, the temperature rise in the upper layer, the middle cooling, the deeper change is 

not obvious. 
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Abstract 

Unlike in vast areas of midlatitude ocean basins, the western boundary currents and the 

associated oceanic frontal zones can potentially influence the overlying atmosphere, which 

the “Hotspot project” of Japan aimed to elucidate. Some of the important outcomes of the 

project are introduced in this presentation. In the frontal zones characterized by sharp sea-

surface temperature (SST) gradient, including the Kuroshio-Oyashio Extension, effective 

moisture supply to individual cyclones and efficient restoration of near-surface atmospheric 

baroclinicity allow recurrent development of cyclones, leading to the formation of 

stormtracks. Anomalous behavior of the frontal zones and associated SST anomalies can 

change the atmospheric circulation. For example, observations and realistic climate model 

integration both indicate that decadal shift of the North Pacific subarctic frontal zone can 

force a PNA-like atmospheric anomaly pattern in January. A similar anomaly pattern can be 

forced by SST anomalies observed in 2011 October.  

In addition, intense heat and moisture release from the warm Kuroshio Extension leads to 

the formation of a semi-permanent regional-scale surface pressure trough and maximum 

cloudiness just east of Japan in winter, and these atmospheric features are found to vary in 

associated with quasi-decadal KE variability. The representation of these features in global 

atmospheric reanalysis data is found highly sensitive to the SST distribution assigned. In 

summer, high SST along the Kuroshio and East China Sea helps organize convective 

precipitation under the moist monsoonal southwesterlies toward the Baiu/Meiyu front. 

Under the monsoonal northerlies in winter, the warm Kuroshio also organizes shallow 

convective stratocumulus within the developed unstable mixed layer, where strong updraft 

acts to augment the super-saturation level, thus leading to an increase in the cloud droplet 

density. 
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Abstract 

The spatial structure and temporal evolution of the intraseasonal variability (ISV) of the 

subsurface ocean temperature (STA) in the equatorial Pacific associated with the two 

flavors of El Niño (i.e., the canonical or eastern Pacific (EP) El Niño and the central Pacific 

(CP) El Niño) are investigated using observations and 1.5layer linear reduced gravity 

model. Results suggest that the ISV characteristics show some differences in the two types 

of El Niño, though both oscillate along the thermocline in the form of the intraseasonal 

equatorial Kelvin wave, which is excited in the western tropical Pacific by the zonal wind 

stress associated with the Madden-Julian oscillation (MJO). First, the period of dominant 

mode of the STA ISV during CP El Niño broadly distributes in 50-80 days with the spectra 

peaking in 6065-day. By contrast, the spectrum of STA ISV during EP El Niño shows a 

peak in 75-80-day period. This indicates the wave speed is faster in the CP El Niño than in 

EP El Niño. Second, the ISV activity peaks in previous spring during the developing phase 

of EP El Niño, whereas during CP El Niño it becomes the most active during the mature 

phase. Third, the strongest IEKW occurs in the central Pacific around the dateline during CP 

El Niño and attenuates quickly east of 130°W due to strong eddy viscosity dissipation, 

while the IEKW during the EP El Niño propagates efficiently from the western to the 

eastern Pacific with a relative weak diffusion. 
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Abstract 

Seasonal variations of the upper ocean, such as mixed layer depth (MLD) and sea surface 

temperature (SST), responding to the atmospheric forcing in the North Pacific (10oN – 

50oN), are investigated by analyzing the Argo and NCEP/NCAR reanalysis 1 data. The 

OAFlux data are also used for comparison. During the early heating period in the high-

latitude ocean north of 30oN, where a seasonal thermocline is formed above the deep mixed 

layer under strong surface heating, the MLD h is found to be scaled as root(lamda*L), 

where L is the Monin-Obukhov length scale and lamda is the Ekman length scale. On the 

other hand, in the low latitude ocean south of 30oN, where the preexisting MLD is shallow 

and surface heating is weak, h is found to be scaled by lamda. It is found that a large amount 

of heat transport across the MLD occurs, especially in the high-latitude ocean during the 

late heating period, in which h is small, and it is attributed by turbulent mixing as well as 

radiation penetration. The heat budget of the mixed layer reveals that the contribution from 

the ocean heat transport is much smaller than the surface heat flux in the high-latitude ocean 

except the Kuroshio region, but it is often comparable in the low-latitude ocean. 
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Abstract 

It is obvious that the western-to-central Pacific plays an important role in both the tropical 

and extratropical climate by modulating tropical convection. Furthermore, the sea surface 

temperature (SST) has gradually increased in the western-to-central tropical Pacific over 

time. We examine the effects of warming or mean state change on the atmospheric 

teleconnections from the tropics to the high-latitudes. By analyzing the outgoing longwave 

radiation (OLR), it is found that the sensitivity of convective forcing in response to 

anomalous SST variation significantly changed in recent decades. Because of this, the east-

west zonal circulation has been modified, subsequently, mean descending motion is 

dominant in the central tropical Pacific, leading to a negative trend of both precipitation and 

OLR. Furthermore, the SST variations in the western-to-central tropical Pacific are closely 

associated with the Arctic Oscillation-like atmospheric circulation in the middle-to-high 

latitudes, indicating that the western-to-central SST is able to significantly modify the 

atmospheric teleconnections form the tropics to the middle-to-high latitudes. 
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Abstract 

Interdecadal change in the relationship between the El Niño-Southern Oscillation (ENSO) 

and the East Asian Winter Monsoon (EAWM) over the interannual timescales is 

investigated during the period of 1948−2013. In a view of the strengths of the ENSO-

EAWM relationship, it is found that the ENSO-EAWM relationship has re-strengthened 

during the recent period of 1995−2013 (i.e., P1) when compared to the previous period of 

1977−1994 (i.e., P2), showing that the warm (cold) phases of ENSO induce significant 

warm (cold) air temperature anomalies over the East Asia through weakening 

(strengthening) the EAWM-related atmospheric circulations. As like previous studies, we 

found that decadal changes in the strength of mean lower-tropospheric circulation over the 

western North Pacific near the Philippine Sea (a.k.a., the Philippine Sea anticyclone) are 

critical for determining ENSO-EAWM relationship. Furthermore, changes in the 

relationship between ENSO and the Indian Ocean sea surface temperature (IOSST) over the 

interannual timescales might also influence ENSO-EAWM relationship via changing 

strengths of the Philippine Sea anticyclone. That is, when the ENSO and IOSST are tightly 

linked, the ENSO-EAWM relationship is also strengthened, and when the linkage between 

ENSO and IOSST is relatively weakened, the ENSO-EAWM relationship is also weakened. 
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Abstract 

We analyzed the boreal winter sea surface temperature (SST) variability over the western 

North Pacific (WNP, 100-165°E, 0-35°N) using the reanalysis datasets. The first EOF mode 

of SST anomaly over WNP is identified as an overall warming pattern, which is highly 

correlated to Northern North Pacific climate such as North Pacific gyre oscillation (NPGO) 

and North Pacific oscillation (NPO) (hereafter, NPGOWNP mode). While the second EOF 

mode is significantly correlated to the El Nino-Southern Oscillation (ENSO) (hereafter 

ENSOWNP mode) 

The NPGOWNP mode is established via the wind-evaporation-SST (WES) feedback with 

an initiation of anomalous southerly winds induced by the zonal boundary layer temperature 

gradient in the mid-latitude. The southerly winds reduce the evaporative cooling of ocean by 

virtue of decreasing of total wind speed, and modifies SST pattern, which in turn intensifies 

the southerly winds further and so the gradient of temperature. Meanwhile, the ENSOWNP 

mode features a prominent northwest-southeast dipole pattern during boreal winter, which 

could be generated by the Philippine Sea anticyclone associated with El-Nino. 
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Abstract 

Northwestern Pacific experienced anomalous tropical cyclone activity in July and August 

2014. It is the first time since 1949 that no tropical cyclones forms in the northwestern 

Pacific in August, a peak tropical cyclone month in climatology. There are only 4 tropical 

cyclones occurred in July of 2014, among which 3 are super typhoons. Such high 

percentage of super typhoons is also uncommon since 1949. The anomalous tropical 

cyclone activity occurred in the background of decreasing eastern Asian summer monsoon 

(EASM) since the end of 1970s and negative Pacific Decadal Oscillation (PDO) phase since 

2006 with possible phase transition from negative to positive in 2014. Intraseasonal 

Oscillation (ISO) also plays a significant role in inhibiting the tropical cyclone genesis in 

August of 2014 by preventing warm and moist air into northwestern Pacific. We are unable 

to confirm or reject the role of climate change in the July and August anomalous tropical 

cyclone activities due to the inability of CIMP5 models to accurately simulate the 850hPa 

wind anomaly. The CMIP5 does not show any obvious trend during 1948-2014, while 

reanalysis data shows significant increasing trend of low level easterly. The inability of 

CMIP5 in simulating 850hPa wind might be related to their limited performance in 

reproducing the EASM, transition of PDO and the propagation of ISO. 
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Abstract 

Typhoons alter the upper ocean dynamics and thermal structure, giving rise to feedback 

on the atmosphere. Intense ocean surface wind and barometric effects induce rough waves 

and storm surges that occasionally cause severe coastal disasters. For rigorous oceanic 

modeling under typhoon conditions, we implement the inverse barometer effect and the 

COAMPS bulk formula into ROMS (Shchepetkin and McWilliams, 2005). A submesoscale 

eddy-resolving oceanic modeling is configured at a horizontal resolution of 2 km based on 

the JCOPE2-ROMS downscaling system forced by the JMA GPV-MSM atmospheric 

reanalysis. A retrospective, synoptic reanalysis is carried out with a particular focus on the 

two consecutive super typhoons Phanfone (#1418, Category 4, the lowest pressure was 935 

hPa) and Vongfong (#1419, Cat. 5, 900 hPa) in the fall 2014. Both the typhoons have 

landed on the Japanese territory in Shizuoka (Phanfone) and in Kagoshima (Vongfong) 

Prefectures, traveling long distance along the Honshu Island. The model successfully 

reproduces increased eddy kinetic energy below the typhoons with intense cyclonic positive 

vorticity driven by torque of the wind stress curl, not only at surface but also at depth down 

to 100 m deep. These cyclones are cold-core mesoscale eddies with SST decrease by about 

3oC associated with prominent mixed layer deepening. A distinct peak appears at around 

the inertial frequency in rotary spectra of the clockwise velocity component, suggesting that 

near-inertial gravity waves are generated below the typhoon track. Inertial resonance 

evidently occurs on the right side of the typhoon with intensified vertical mixing and 

associated mixed-layer deepening. Once the typhoons reach the Kuroshio, the typhoon 

tracks are approximately aligned with the Kuroshio path to travel northeastward. In the 

vertical cross-section off Tosa Bay, the position of the Kuroshio main body in the upper 

ocean is substantially altered by the approaching typhoons, resulting in near-inertial 

oscillations that last for several days after the passage of the typhoons. 
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Abstract 

An ideal 3D primitive equation model (POM) is implemented to investigate upper ocean 

response to typhoons, focusing on the pronounced rightward bias (RWB) in the SST 

response, which means to show an intensified sea surface cooling to the right side of the 

typhoon track. The model has 26-stratified levels and a flat bottom (1000m), covering a 

rectangular domain of about 3000km x 3200km with four open boundaries. The sea water is 

forced by a pressure (Fujita, 1952) and a gradient wind of the typhoon. The model well 

reproduces the RWB in previous observations and a few theoretical analyses by many 

authors (e.g., Price, 1981). For the fast moving typhoon (FMT) (~8 m/sec), the model 

shows: 1) In the ML, the RWB in the SST noticeably appears accompanied by convergent 

and divergent flow fields behind the typhoon with inertial period, clearly illustrating the 

coupling (or resonance) between the current (inertial motion, IM) and the wind stress, i.e. 

the wind stress rotation rate matches the inertial rotation rate of the flow (Chang and Anthes, 

1978; Price, 1981), 2) In the subsurface layer (~100m; SSL), however, the RWB does not 

emerge since a cyclonic current field (CCF) caused by wind stress curl is primarily 

dominant. For the slowly moving typhoon (SMT) (~3m/sec), on the other hand, there are 

perfectly different features from those for the FMT: 1) The RWB does not emerge because 

the coupling is weakened and the CCF, which is formed by trench-like depression with a 

few hundred kilometer scales and trailed with cold wakes in the rear of the typhoon, is 

predominant even in the ML, 2) In the whole layer until the SSL, there are almost 

symmetrical features over the track of the typhoon. The model result also shows that 

Miyazaki’s effect (Miyazaki et al., 1961), which is to add a translation speed of typhoon to 

the gradient wind, is much less efficient for the RWB although it influences slightly 

amplitude of the RWB. In the model, we conclude that the RWB noticeably emerges when 

the coupling between the IM and the wind in the FMT influences more dominantly the flow 

fields in the ML rather than the CCF, while in the SMT the RWB does not emerge because 

the CCF is predominant due to a weakness of the coupling. 
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