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The International Pacific Research Center

onceived under the “US–Japan Common Agenda 
for Cooperation in Global Perspective,” the 

International Pacific Research Center (IPRC) was 
established in 1997 within the School of Ocean and 
Earth Science and Technology at the University of 
Hawai‘i at Mānoa. The IPRC mission is “To provide 
an international research environment dedicated to 
improving mankind’s understanding of the nature and 
predictability of climate variations and change in the 
Asia-Pacific region, and to developing innovative 
ways to utilize knowledge gained for the benefit of 
society.” The core support for the IPRC comes from 
the State of Hawai‘i through the University and from 
the principal supporting agencies: the Japan Agency 
for Marine-Earth Science and Technology 
(JAMSTEC), and NOAA. Financial support for our 
research is also provided by other government 
agencies in the US and abroad. 
 Asia and the Pacific region are home to over half 
the world’s people, all of whom are affected by 
variations in the climate system. IPRC researchers 

conduct modeling and diagnostic studies to document 
these variations and understand their causes, whether 
such causes are purely natural or have a human 
component. Through advances in basic research, the 
IPRC contributes to improving environmental 
forecasting for the Asia-Pacific region. One focus of 
IPRC investigations is the understanding of key 
phenomena rooted in the tropics, such as the El Niño-
Southern Oscillation of the ocean-atmosphere system, 
monsoon circulations, interannual variability in the 
Indian Ocean, intraseasonal oscillations of the tropical 
atmosphere, and tropical cyclones. Other examples of 
important issues for IPRC study include the nature of 
decadal variability in the extratropical North Pacific 
Ocean, the dynamics of the very strong Kuroshio and 
Oyashio ocean currents in the western North Pacific 
and the role of marginal seas in the climate system. 
Concerns about climate change are addressed through 
modeling studies of past climate and through 
assessment of model predictions for future trends in 
climate.

 
 
国際太平洋研究センター  

 
 国際太平洋研究センター（IPRC）は、「地球
的展望に立った協力のための日米共通課題」のも
と、1997年にハワイ大学マノア校の海洋地球科学
技術学部内に設立されました。その使命は、「 国
際色豊かな研究環境を創り、アジア・太平洋地域
の気候変動及び変化について、その性質と予測可
能性に対する人類の理解を向上させ、そして得ら
れた知見を社会に役立てるために活用する革新的
な手段を生み出すこと」です。IPRC の研究費は
主に、ハワイ大学を通してハワイ州から、また主
要支援機関である海洋研究開発機構、NOAA から
支援されています。さらに米国内外のその他
の政府機関からも支援を受けています。 
 アジア・太平洋地域は世界人口の半分以上が
居住する地域で、気候系の変動はこれらの人々す
べてに影響を及ぼします。そのような気候変動に

は純粋な自然現象であるものも人類活動が関係し
たものもありますが、IPRC では、それらを記述
し原因を探るため、モデルによる研究や診断的研
究を実施しています。このような基礎研究を進展
させることでアジア・太平洋地域の環境予測の改
善に大きく貢献しています。現在 IPRC では、エ
ルニーニョ・南方振動、モンスーン循環、インド
洋の経年変動、熱帯大気の季節内振動、そして熱
帯低気圧といった、熱帯起源の現象に注目して研
究を行っています。その他の重要な課題として、
北太平洋亜熱帯域における十年規模変動の性質、
西部北太平洋の強い海流である黒潮・親潮の力学
、気候系での縁辺海の役割に関する研究を行って
います。さらに、過去の気候のモデル研究やモデ
ルによる将来予測の評価により、気候変化に関す
る様々な課題に取り組んでいます。 
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Foreword 
 
This report summarizes the activities of the International Pacific Research Center for the period 
April 1, 2015–March 31, 2016. The IPRC performs research to enhance understanding of the 
nature and mechanisms of climate variability and change, and to improve the tools for modeling 
and forecasting the climate system. 
 
Brief reports on a number of selected IPRC research highlights during this period are available 
on the IPRC website (iprc.soest.hawaii.edu). Easy access to the abstracts of papers is also 
available at the website via the List of Publications. 
 
The IPRC has a scientific staff of over 50, including faculty, researchers, postdoctoral fellows, 
and long-term scientific visitors. IPRC faculty members also supervise graduate students in the 
Atmospheric Sciences and Oceanography departments of the University of Hawaiʻi at Mānoa. 
 
In addition, through our Asia-Pacific Data-Research Center (APDRC), the IPRC operates a web-
based server system that makes data resources readily accessible to IPRC researchers, the 
international climate community, and the wider public. 
 
The staff of the IPRC are grateful to JAMSTEC as well as to NOAA and other US and foreign 
science agencies for their continued support of our activities. We also acknowledge the State of 
Hawaiʻi for its sponsorship of the IPRC through the University of Hawaiʻi. 
 
 
 
 
 
 
 
 

Kelvin J. Richards 
Director 
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 Pacific: Preparing for the Impacts of Drought. AsiaPacific Issues, (122), 1‐10. IPRC-1162. 
Ascani, F., E. Firing, J.P. McCreary, P. Brandt, and R.J. Greatbatch, 2015: The deep equatorial 
 ocean circulation in wind-forced numerical solutions. J. Phys. Oceanogr., 45 (6), 1709-
 1734, doi:10.1175/JPO-D-14-0171.1. IPRC-1116. 
Bi, M., T. Li, M. Peng, and X.-Y. Shen, 2015: Interactions between Typhoon Megi (2010) and a 
 Low-frequency Monsoon Gyre. J. Atmos. Sci., 72 (7), 2682-2702,  
 doi:10.1175/JAS-D-14-0269.1. IPRC-1110. 
Bi, M., T. Li, X. Shen, and M. Peng, 2015: To What Extent the Presence of Real-Strength 
 Tropical Cyclones Influences the Estimation of Atmospheric Intraseasonal Oscillation 
 Intensity? Atmospheric Science Letters, 16 (4), 438-444, doi:10.1002/asl.579. IPRC-1107. 
Bush, D.S., M.J. O'Donnell, C. Hauri, K.J. Mach, M. Poach, S.C. Doney, and S. Signorini, 2015: 
 Understanding, characterizing, and communicating responses to ocean acidification: 
 Challenges and uncertainties. Oceanography, 28 (2), 30-39, doi:10.5670/oceanog.2015.29. 
 IPRC-1113. 
Cao, J., B. Wang, B. Xiang, J. Li, T. Wu, X. Fu, L. Wu, and J. Min, 2015: Major modes of short-
 term climate variability in the newly developed NUIST Earth System Model (NESM). Adv. 
 Atmos. Sci., 32 (5), 585-600, doi:10.1007/s00376-014-4200-6. 
Chang, C.-H., and N.C. Johnson, 2015: The continuum of wintertime Southern Hemisphere 
 atmospheric teleconnection patterns. J. Climate, 28 (24), 9507-9529,  
 doi:10.1175/JCLI-D-14-00739.1. IPRC-1125. 
Chen, M., T. Li, X. Shen, and B. Wu, 2016: Relative Roles of Dynamic and Thermodynamic 
 Processes in Causing Evolution Asymmetry between El Niño and La Niña. J. Climate, 29 
 (6), 2201-2220, doi:10.1175/JCLI-D-15-0547.1. IPRC-1169. 
Chen, W., J.-Y. Lee, R. Lu, B. Dong, and K.-J. Ha, 2015: Intensified impact of Tropical Atlantic 
 SST on the Western North Pacific summer climate under a weakened Atlantic 
 thermohaline circulation. Clim. Dyn., 45 (7), 2033-2046, doi:10.1007/s00382-014-2454-4. 
Chen, X.-M., Y. Wang, and K. Zhao, 2015: Synoptic Flow Patterns and Large-scale 
 Characteristics associated with Rapidly Intensifying Tropical Cyclones in South China Sea. 
 Mon. Wea. Rev., 143 (1), 64-87, doi:10.1175/MWR-D-13-00338.1. IPRC-1139. 
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 biological productivity. Geophys. Res. Lett., 43 (3), 1184-1192, 
 doi:10.1002/2015GL067359. IPRC-1171. 
Chikamoto, Y., A. Timmermann, J.-J. Luo, T. Mochizuki, M. Kimoto, M. Watanabe, M. Ishii, 
 S.-P. Xie, and F.-F. Jin, 2015: Skillful multi-year predictions of tropical trans-basin climate 
 variability. Nat. Commun., 6, 6869, doi:10.1038/ncomms7869. IPRC-1102. 



 6 

Di Lorenzo, E., G. Liguori, N. Schneider, J.C. Furtado, B.T. Anderson, and M.A. Alexander, 
 2015: ENSO and Meridional Modes: A null hypothesis for Pacific climate variability. 
 Geophys. Res. Lett., 42, 9440-9448, doi:10.1002/2015GL066281. IPRC-1158. 
Du, Y., T. Li, Z. Xie, and Z. Zhu, 2016: Interannual Variability of the Asian Subtropical 
 Westerly Jet in Boreal Summer and Associated with Circulation and SST Anomalies. Clim. 
 Dyn., 46 (7), 2673-2688, doi:10.1007/s00382-015-2723-x. IPRC-1127. 
Duhec, A.V., R.F. Jeanne, N.A. Maximenko, and J. Hafner, 2015: Composition and potential 
 origin of marine debris stranded in the Western Indian Ocean on remote Alphonse Island, 
 Seychelles. Marine Pollution Bulletin, 96 (1-2), 76-86, 
 doi:10.1016/j.marpolbul.2015.05.042. IPRC-1120. 
Feng, J., T. Li, and W. Zhu, 2015: Propagating and Non-Propagating MJO Events over Maritime 
 Continent. J. Climate, 28 (21), 8430-8449, doi:10.1175/JCLI-D-15-0085.1. IPRC-1151. 
Freeman, E., L.C. Skinner, A. Tisserand, T. Dokken, A. Timmermann, L. Menviel, and T. 
 Friedrich, 2015: An Atlantic-Pacific ventilation seesaw across the last deglaciation. Earth 
 and Planetary Science Letters, 424, 237-244, doi:10.1016/j.epsl.2015.05.032. 
Furue, R., Y. Jia, J.P. McCreary, N. Schneider, K.J. Richards, P. Müller, B.D. Cornuelle, N. 
 Martinez Avellaneda, D. Stammer, C. Liu, and A. Köhl, 2015: Impacts of regional mixing 
 on the temperature structure of the equatorial Pacific Ocean. Part 1: vertically uniform 
 vertical diffusion. Ocean Modelling, 91, 91-111, doi:10.1016/j.ocemod.2014.10.002.  
 IPRC-1081. 
Gottschalk, J., L.C. Skinner, S. Misra, C. Waelbroeck, L. Menviel, and A. Timmermann, 2015: 
 Abrupt changes in the southern extent of North Atlantic Deep Water during Dansgaard-
 Oeschger events. Nature Geoscience, 8, 950-954, doi:10.1038/ngeo2558. IPRC-1131. 
Hauri, C., S.C. Doney, T. Takahashi, M. Erickson, G. Jiang, and H.W. Ducklow, 2015: Two 
 decades of inorganic carbon dynamics along the West Antarctic Peninsula. Biogeosciences, 
 12, 6761-6779, doi:10.5194/bg-12-6761-2015. IPRC-1117. 
Hauri, C., T. Friedrich, and A. Timmermann, 2016: Abrupt onset and prolongation of aragonite 
 undersaturation events in the Southern Ocean. Nature Climate Change, 2, 172-176, 
 doi:10.1038/nclimate2844. IPRC-1152. 
He, H.-Z., J. Yang, D.-Y. Gong, R. Mao, Y. Wang, and M.-N. Gao, 2015: Decadal changes in 
 tropical cyclone activity over the western North Pacific in the late 1990s. Climate 
 Dynamics. Clim. Dyn., 45 (11), 3317-3329, doi:10.1007/s00382-015-2541-1. IPRC-1145. 
He, J., and Z. Zhu, 2015: The relation of South China Sea monsoon onset with the subsequent 
 rainfall over the subtropical East Asia. Int. J. Climato., 35 (15), 4547-4556, 
 doi:10.1002/joc.4305. 
Heng, J., and Y. Wang, 2016: Nonlinear response of a tropical cyclone vortex to prescribed 
 eyewall heating with and without surface friction in TCM4: Implications for tropical 
 cyclone intensification. J. Atmos. Sci., 73 (3), 1315-1333, doi:10.1175/JAS-D-15-0164.1. 
 IPRC-1173. 
Horton, D.E., N.C. Johnson, D. Singh, D.L. Swain, B. Rajaratnam, and N.S. Diffenbaugh, 2015: 
 Contribution of changes in atmospheric circulation patterns to extreme temperature trends. 
 Nature, 522, 465-4698, doi:10.1038/nature14550. IPRC-1121. 
Ishizu, M., C. Sukigara, T. Suga, and K.J. Richards, 2015: Estimating the nitrate concentration 
 from the dissolved oxygen concentration and seawater temperature in the Kuroshio 
 extension, Oyashio, and mixed water regions. J. Oceanogr., 71 (1), 19-26, 
 doi:10.1007/s10872-014-0257-1. IPRC-1133. 
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 of cloud microphysics for simulation of extreme precipitation frequency. Clim. Dyn., 45 
 (1‐2), 325-335, doi:10.1007/s00382-014-2376-1. 
Kline, D.I., L. Teneva, C. Hauri, K. Schneider, et al., 2015: Six month in situ high-resolution 
 carbonate chemistry and temperature study on a coral reef flat reveals asynchronous pH 
 and temperature anomalies. PLOS ONE, 10 (6), e0127648, 
 doi:10.1371/journal.pone.0127648. IPRC-1114. 
Kodama, C., Y. Yamada, A.T. Noda, K. Kikuchi, et al., 2015: A 20-year climatology of a 
 NICAM AMIP-type simulation. J. Meteor. Soc. Japan, 93 (4), 393-424, 
 doi:10.2151/jmsj.2015-024. IPRC-1118. 
López Abbate, C., J.C. Molinero, V.A. Guinder, M.S. Dutto, M.S. Barría del Cao, L.A. Ruiz 
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Lee, S.-S., and B. Wang, 2016: Regional boreal summer intraseasonal oscillation over Indian 
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Li, J., and B. Wang, 2016: How predictable is the anomaly pattern of the Indian summer rainfall? 
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Li, Q.-Q., Y. Wang, and Y. Duan, 2015: Impacts of Evaporation of Rainwater on Tropical 
 Cyclone Structure and Intensity-A Revisit. J. Atmos. Sci., 72 (4), 1323-1345, 
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Li, T., L. Zhang, and H. Murakami, 2015: Strengthening of the Walker Circulation under Global 
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Li, Z., T. Li, W.-D. Yu, K.-P. Li, and Y.-L. Liu, 2016: What Controls the Interannual Variation 
 of Tropical Cyclone Genesis Frequency over Bay of Bengal in the Post-Monsoon Peak 
 Season? Atmospheric Science Lett., 17 (2), 148-154, doi:10.1002/asl.636. IPRC-1159. 
Liao, W., O. Elison Timm, C. Zhang, C.T. Atkinson, D.A. LaPointe, and M.D. Samuel, 2015: 
 Will a warmer and wetter future cause extinction of native Hawaiian forest birds? Glob. 
 Change Biol., 21 (12), 4342-4352, doi:10.1111/gcb.13005. 
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Mathis, J.T., S. Coley, N. Lucey, S. Colt, J. Ekstrom, T. Hurst, C. Hauri, J.N. Cross, W. Evans, 
 and R.A. Feely, 2015: Ocean acidification risk assessment for Alaska's fishery sector. 
 Progress in Oceanography, 136, 71-91, doi:10.1016/j.pocean.2014.07.001. 
McCreary, J.P., R. Furue, F. Schloesser, T.W. Burkhardt, and M. Nonaka, 2016: Dynamics of 
 the Atlantic meridional overturning circulation and Southern Ocean in an ocean model of 
 intermediate complexity. Progress in Oceanography, 143, 46-81, 
 doi:10.1016/j.pocean.2016.01.001. IPRC-1166. 
McPhaden, M.J., A. Timmermann, M.J. Widlansky, M.A. Balmaseda, and T.N. Stockdale, 2015: 
 The Curious Case of the El Niño That Never Happened: A perspective from 40 years of 
 progress in climate research and forecasting. Bull. Amer. Meteor. Soc., 96 (10), 1647-1665, 
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Mei, S., T. Li, and W. Chen, 2015: Three Types of MJO Initiation Processes over the Western 
 Equatorial Indian Ocean. Advances in Atmospheric Sciences, 32 (9), 1208/-1216, 
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Qi, L., and Y. Wang, 2015: Discrepancies in different precipitation data products in the Bay of 
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 doi:10.1073/pnas.1508622112. IPRC-1154. 
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The Year’s Seminars 
 
2016 
March 28 Yi Ming, GFDL/NOAA and Princeton University 
 Sahel rainfall response to a uniform ocean warming; Recent advances in idealized modeling 
 
March 15 Gerald Meehl, National Center for Atmospheric Research (NCAR), Boulder Colorado 
 Hiatus or not? Understanding the climate of the early 21st century 
 
March 9 Yoshimitsu Chikamoto, IPRC 
 Dynamical Climate Prediction and Application*** 
 
February 16 Yoo-Geun Ham, Earth System and Environmental Science, Chonnam National   
  University, South Korea 
 Inter-model diversity on the ENSO simulation*** 
 
February 9 Christopher Roach, IPRC 
 Estimating Horizontal Mixing in the ACC from Argo Trajectories** 
 
January 27 Tim Li, IPRC Professor 
 Cause of Evolution Asymmetry between El Nino and La Nina*** 
 
January 20 Bin Wang, IPRC Professor 
 From Matsuno-Gill theory to Madden-Julian Oscillation theory*** 
 
January 5 Ali Belmadani, University of Concepcion, Concepcion, Chile 
 Stationary and transient striations as a hint for an organized mesoscale eddy field in the  
  eastern South Pacific** 
 
2015 
October 27 Franziska Hanf, Alfred Wegener Institute, University of Potsdam, Germany 
 Moist dynamical processes during breaks of the South Asian summer monsoon: A  
  modelling study with the atmospheric regional climate model HIRHAM5* 
 
October 6 Flavio Lehner, Climate and Global Dynamics Laboratory, NCAR 
 Climate and carbon cycle response to forcing during the last millennium and some issues 
   of model-data comparison* 
 
September 23 Jennifer Griswold & Fei-Fei Jin, UH Atmospheric Sciences; Tim Li & Yuqing Wang IPRC 
 Atmospheric Research at UH Manoa, Round 2*** 
 
September 17 Axel Timmermann, IPRC Professor 
 Transbasin Climate Connections: Implications for Western Pacific Sea-Level   
  Acceleration, California Drought and the Global Warming Hiatus**** 
 
August 27 H. Annamalai, IPRC 
 Monsoon and the Indian Ocean: a two-way interactive system**** 
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August 24 Xuhua Cheng, South China Sea Institute of Oceanology 
 Intraseasonal-to-semiannual variability of sea-surface height and eddy activity in the Bay 
   of Bengal 
 
August 20 Long Cao, Zhejiang University of China 
 Model ocean carbon cycle and acidification under global warming and geoengineering 
 
August 19 Laurie Menviel, University of New South Wales, Australia 
 Antarctic Bottom Water influence on the last glacial and deglaciation 
 
April 28 Tangdong Qu, IPRC 
 Sea surface salinity variability in the equatorial Pacific* 
 
April 27 Peter Black, Science Application International Corporation, Monterey, California 
 Hurricane outflow structure observed using dropsondes deployed from high-altitude  
  manned and unmanned research aircraft 
 
April 21  Chunxi Zhang, IPRC 
 Dynamical downscaling of the climate for the Hawaiian Islands: Present-day and  
   future change* 
 
* IPRC Symposium  
**IPRC Discussion/Seminar 
*** Joint IPRC-Atmospheric Sciences Seminar 
**** Joint IPRC-Oceanography Seminar 
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The Year’s Workshops and Conferences 
 
2016 
March 29 IPRC 15th Annual Symposium 
 East-West Center, Asia Room, Hawaiʻi Imin International Conference Center,  
  University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 
 
January 19-21 Workshop on Mission Concepts for Marine Debris Sensing 
 East-West Center, Asia Room, Hawaiʻi Imin International Conference Center,  
  University of Hawai‘i at Mānoa, Honolulu, Hawai‘i 
 
2015 
Nov, 2014-Oct IPRC 14th Annual Symposium 
 Pacific Ocean Science & Technology Building, Room 414 (POST 414) 
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Visiting Scholars 
 
 
2016 
Stephan Obrochta Akita University, Japan 3/14 – 3/20 
Hioyuki Murakami Geophysical Fluid Dynamics Laboratory   3/8 – 3/25  
Per Knudsen Technical University of Denmark 2/29 – 3/18 
Paul Spence Climate Change Research Center, Australia 2/29 – 3/4 
Taoyong Peng World Meteorological Organization, Switzerland 2/14 – 2/26 
Jong-Seong Kug Pohang University of Science and  2/14 – 2/18 
  Technology, South Korea  
Yoo-Guen Ham Chonnam National University, South Korea 2/14 – 2/18 
June-Yi Lee Pusan National University, South Korea 1/25 – 2/5 
Mary Crowley Ocean Voyages Institute 1/19 – 1/21 
Kara Lavendar Law Sea Education Association 1/19 – 1/21 
Thomas Mace Mace Geospatial LLC 1/19 – 1/21 
Delwyn Moller Remote Sensing Solutions 1/19 – 1/21 
John Arveson Cirrus Digital Systems 1/19 – 1/21 
Ved Chirayath Stanford University 1/19 – 1/21 
Yi Chao Remote Sensing Solutions 1/19 – 1/21 
Gregory Asner Carnegie Institution 1/19 – 1/20 
Ali Belmadani University of Concepción, Chile   1/4 – 1/15 
 
2015  
In-Sik Kang Seoul National University, South Korea 12/18 – 1/18 
Takuya Sagawa Center for Marine Environmental Studies,  12/21 – 12/27 
  Ehime University, Japan 
Masafumi Kamachi JMA/MRI, Japan 12/17 – 12/19 
Motoki Nagura JAMSTEC, Japan 10/26 – 11/7 
Franziska Hanf Alfred Wegener Institute, Germany 10/20 – 11/30 
Xi Guo Nanjing University, China 10/16 – 11/15 
Flavio Lehner Climate and Global Dynamics Laboratory, NCAR   10/5 – 10/15 
Matthew England Climate Change Research Center, University of    10/5 – 10/8 
  New South Wales, and ARC Centre of Excellence 
  for Climate System Science, Australia 
Long Cao Zhejiang University, China 8/16 – 8/22 
Laurie Menviel University of New South Wales, Australia 8/10 – 8/21 
Yoshio Kawatani JAMSTEC   8/3 – 8/7  
Soon-Il An Yonsei University Seoul, South Korea 7/24 – 8/9 
Hae-Jeong Kim APEC Climate Center, Busan, South Korea 7/13 – 7/31 
Ying Liu Laboratory for Climate studies, National Climate    7/1 – 9/30 
  Center, China Meteorological Administration 
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Oliver Elison Timm University of Albany 6/19 – 6/30 
Fabian Schloesser University of Rhode Island 6/15 – 6/19 
David Pollard Penn State University   6/5 – 6/24 
Li Zhou Chinese Academy of Sciences   6/1 – 9/30 
Melanie Vianna Alencar Monterey Bay California Stae University 5/25 – 7/17 
Wenju Cai Commonwealth Scientific and Industrial Research    5/4 – 5/11 
  Organisation, Australia 
Peter Black Naval Research Laboratory/Science Applications 4/27 – 4/30 
  International Corporation 
Bruce Cornuelle University of California, San Diego 4/16 – 4/17 
Jin Zhang Ocean University of China, Qingdao 11/16/14 – 5/15 


