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ABSTRACT

The December 2019 issue of Marine Research in Indonesia on “Oceanography of the Indonesian Seas” is
dedicated to Klaus Wyrtki. In many ways, Klaus Wyrtki’s contribution to the study of the Indonesian seas served as
a smooth transition from the era of the great expeditions such as the Dutch Willebrord Snellius Expedition (1929-
1930; see Wiist, 1964; van Aken, 2005) of the early and mid-20th century to the modern era.

Inthe NAGAReport (Wyrtki, 1961; also see Wyrtki, 2005), Klaus used existing ocean observations, supplemented
with data he helped collect on the Indonesian research ship Samudera during his sojourn in Indonesia (1954-1957)
as Head of the Institute of Marine Research in Jakarta to map out a broad view of the Southeast Asian waters (the
waters of the Maritime Continent including the Indonesian seas). He presented the geography, the configuration of
the seas and basins of the Southeast Asian waters, the surface circulation, and governing dynamics, including the
tides and monsoonal driven seasonality, and the temperature/salinity surface layer patterns, as well as aspects of
the subsurface stratification. The Plates 1-44 beautifully reveal the oceanographic condition of the Southeast Asian
waters as resolved by the pre-1960 observations.

As Klaus Wyrtki says in the NAGA Report Preface: “It is hoped that workers in the region, whether in
oceanography or other branches of science may find it a source of information and a stimulus to undertake further
research in these waters” and “The scientific publications dealing with this region show not so much a lack of
observations as a lack of an adequate attempt to synthesize these results to give a comprehensive description of the
region.” “I soon decided to devote most of my time during my three years’ stay in Indonesia to the preparation of
a general description of the oceanography of these waters.” He succeeded.

Keywords: Klaus Wyrtki, oceanography, Indonesia, maritime continent, Indonesian Throughflow.

THE INDONESIAN SEAS AND ITS
THROUGHFLOW

The Indonesian seas are at the center of the
ascending branch of the atmospheric Walker
Circulation, a critical component of the El Nifio-
Southern Oscillation (ENSO) and Asian monsoon
systems. The complex array of basins and
passages provide an oceanic pathway for tropical
Pacific water masses to reach into the Indian
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Ocean, representing only tropical interocean
link, enabling the Indonesian Throughflow (ITF)
— a key component of the larger-scale ocean and
climate systems (Gordon, 2005; Gordon et al.,
2010a; Sprintall ef al., 2014). Energetic wind and
tides elevate the mixing within the Indonesian
seas, boosting vertical heat, freshwater and
nutrient fluxes, with impact on the climate and
ecosystem (Ffield and Gordon, 1992, 1996;
Gordon et al., 2010a; Koch-Larrouy, 2010; Ray
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and Susanto, 2016). The ITF varies across a
wide range of time scales, from intraseasonal to
seasonal (monsoonal) and interannual (ENSO),
reaching to century and longer time scales, and
will likely play a key role in the nature of the
changing climate and marine ecosystem for the
Maritime Continent and larger regional to global
scale.

Beginning in the 1980s, there has been
increasing interest in the oceanography of the
Indonesian seas, as its global significance was
more widely recognized (Gordon, 1986a,b).
There was the Lombok Strait research of Murray
and Arief (1988) and Arief and Murray (1996);
the Snellius II Expedition 1984-1985 focused
on the eastern Indonesian seas (van Aken et al.,
1988; van Bennekom, 1988). The Arlindo 1993-
1994, mapped the patterns of the ITF during
winter and summer monsoon (Gordon and
Fine, 1996; Ilahude and Gordon, 1996) pointing
the way for configuration of mooring arrays to
capture the temporal dimension. Arlindo 1996-
1998 initiated the time series of the Makassar
Strait throughflow, the primary component of the
ITF, continues today (Gordon et al., 2019).

Sprintall et al. (2019) review ITF research for
Ocean Obs 2019 — an update of the Ocean Obs
2009 review by Gordon et al. (2010b), serves
as an excellent overview of recent progress and
points the way for continued observational and
model-based research. The first comprehensive
simultaneous measurements of the velocity and
property variability in the major inflow and
outflow ITF passages were collected over 3 years
(2004-20006) as part of the International Nusantara
Stratification and Transport (INSTANT) program.
INSTANT measurements provided an estimate
of ITF transport about 30% higher than estimates
made from non-simultaneous measurements prior
to INSTANT. The observations also confirmed
the Arlindo results that the strongest velocity,
the velocity-maximum (V_ ), was not within
the warm sea layer, but within the cooler upper
thermocline. There was the extensive INDOMIX
program in the eastern seas (Koch-Larrouy et al.,
2010, 2015), and time series of the inflow to the
eastern seas via the Maluku Channel (Yuan et al.,
2018).
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As mentioned above, the longest, sustained
monitoring of the ITF is from Makassar Strait.
The Makassar Strait throughflow (Gordon et al.,
2019) of ~12 Sv, representing ~80% of the total
ITF, displays fluctuations over a broad range of
time scales, from intraseasonal (Madden Julian
Oscillations, Rossby and Kelvin Waves; Napitu
et al., 2019; Pujiana et al., 2019) to seasonal
and interannual (ENSO) scales. We now have
13.3 years of Makassar throughflow: November
1996 - early July 1998, January 2004 - August
2011, and August 2013 - August 2017. The next
mooring rotation may take place in mid to late
2019. Southward transport displays a strong
seasonal signal that is strongest in boreal summer
as well as interannual variability that scales
roughly to ENSO with the weak southward flow
with a deeper velocity-maximum during El Nifio
and stronger southward flow with shallower V__
during La Nifa. The southward flow relaxed in
2014 and more so in 2015/16, similar though
not as extreme as during the El Nifo event of
1997. In summer 2017, there is a return to the
non-El Nifio state. Since 2016, the deep layer
300-760 m (Makassar Strait sill depth is ~680 m)
southward transport increases, almost doubles
to ~7.5 Sv. From mid-2016 into early 2017, the
transport above 300 m and below 300 m is about
equal, where they usually have a ratio of 2:1. In
early 2017, the total Makassar transport increases
to ‘historical” highs of over 20 Sv.

Observing, as well as to simulate within
numerical models the complex oceanography of
the Indonesian seas is a challenge must be met so
as to better predict large scale ocean and climate
conditions, as well as regional oceanography
within the Indonesian seas. Coordinated
international collaborations will move us forward.
Sprintall ez al. (2019) provide in the section “Final
Thoughts and Recommendations” ideas for future
observations using new technologies, stating:
“So, while the convoluted bathymetry of the
Indonesian seas means that moorings will likely
continue to be the workhorse of any backbone
transport array for the near future, our sustained
array will propose a multi-platform approach
including additional surveys, process studies and
new technology that will go some ways to fill in
the gaps that cannot be accomplished through
moored arrays alone.”
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Figure 1. Klaus Wrytki onboard Samudera. Image from H. von Storch, J. Stindermann and L.
Magaard (1999) “Interview with Klaus Wyrtki, 25 February 1999, GKSS, ISSN 0344-9629.

KLAUS WYRTKI CONTRIBUTION

Klaus Wyrtki has made broad, insightful
contributions to our understanding of the global
ocean (see the appended Biographic Summary
and Publication Citations from Google Scholar).
Many know of Klaus for his groundbreaking
ENSO research, but his reach is far greater. His
1961 article on ocean thermohaline circulation
and his 1962 article on the ocean oxygen minimum
relationship to circulation, are remarkable
insightful studies, trailblazers. I encourage the
new generation of oceanographers to read them.
His work on the tropical ocean goes beyond that
directly related to ENSO. Of particular note is
his work on the oceanography of the Maritime
Continent. Even before his famous NAGA
Report of 1961, he published 6 papers on the
Southeast Asian waters between 1956 and 1960.
In 1971, he published the “Oceanographic Atlas
of the International Indian Ocean Expedition,” as
well as identifying an equatorial jet in the Indian
Ocean (Wyrtki, 1973) now referred to as the
Wyrtki Jet.

I consider Klaus to be one the Greats in
Physical Oceanography. With few data points,
his creativity and intellect put together the story
of the ocean. Read the wonderful, informative
interview of Klaus Wyrtki on 25 February 1999
by H. von Storch, J. Siindermann and L. Magaard,
which can be found at http://www.soest.hawaii.
edu/Wyrtki/interview _wyrtki.html.

Quotes from the interview that are worth
remembering: “Regarding the causes of scientific
progress:  funding, opportunity, people and
coincidence. Gelegenheit ist Zufall (Opportunity
is chance; ALG: [ call this serendipity), it is
certainly not planned. The progress in science, |
do not think is planned. It happens when certain
problems are ripe for a solution. Most people
will say that progress in the sciences happens
through logical thinking. This is certainly an
important ingredient, but I strongly believe that
most progress is due to imagination and intuition,
much like art is being created. Logical thinking
and experimentation are of course very important
in confirming and solidifying the ideas born by
intuition and imagination.”

Klaus heard of a job opening in Indonesia.
He says: “I wrote to Indonesia, a few months
later I was on the way to Indonesia. This went
all pretty easy. When I arrived in Indonesia, they
were phasing out the Dutch at that time and they
were looking for other people. Since Germany
had no colonial attachments, we were somewhat
welcome in these countries. In Indonesia, I found
myself not only the only scientist in the institute
because all the Dutch had left, but I was also the
director of it. I had a research vessel of about 200
tons, a nice yacht type vessel, the Samudera. 1
made many voyages with it, with very little
instrumentation. We did a few surveys with
Nansen bottles down to a few hundred meters but
could not reach the deep-sea basins in Indonesia
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because of a lack of a long wire, and that restricted
us to the surface layers. I discovered there was a
lot of actual information about these waters that
had never been summarized. | started to work
on a book, the physical oceanography of the
Southeast Asian waters; it became known as the
NAGA Report later on when it was published at
Scripps. [ wrote that book on many long voyages
through the Indonesian waters.”

When analyzing the data from both the
Dana and the Snellius expeditions, the Snellius
expedition was not completely published by that
time. I could analyze existing sea level data, I
could make dynamic calculation, both in the
Pacific and in the Indian Ocean. I could identify
the fact that there was a pressure difference
between the two. I analyzed surface circulation,
which indicated that there was a monsoon
dependent throughflow. That was the start of that
type of research.

I found this quote to be particularly interesting:
“What came nearest to a book was the NAGA
Report, which you may call a monograph; also
the Indian Ocean Atlas is a big piece of work. I
intended to write a book with the title "The Water
Masses and Circulation of the Indian Ocean,” and
I gave it up since it takes about five to six years
to write and by that time much of the information
is superseded by new knowledge. Knowledge is
accumulating these days at a rate that you can say
after a decade, things are old. That’s too short a
lifetime for a book.”

After Indonesia, Klaus Wyrtki moved to
CSIRO in Australia where he stayed until 1961.
He had heard that “the people at Scripps want
your curriculum vitae. I sent them my curriculum
vitae. Of course in the curriculum vitae you had
to give references. One of the references was
Georg Wiist, who at that time was at Columbia
University. After about two weeks, I got a job
offer from Columbia University.”

ABOUT PROF. DR. GEORG WUST

In the 1999 interview, Klaus Wyrtki often
mentioned Prof. Dr. Georg Wiist, who served
as his Ph.D. advisor. I too studied under the
supervision of Georg Wiist, when he was a
visiting professor at Columbia University
in 1960-1964 after his retirement from Kiel
University in 1959. He returned to Germany in
1964 to a visiting professorship at the Institute
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of Meteorology of the University of Bonn. In
1967, he moved to a retirement home with his
wife Mimy (and their dog Whisky) in Erlangen,
Germany. I often visited Wiist in Erlangen, and
we exchanged frequent letters until his death on
November 1977. He spoke of Klaus Wyrtki, his
first student after World War II. Klaus enrolled
at the Institut fiir Meereskunde of the University
of Kiel graduate program with its new Director
Georg Wiist in 1948. Wiist recalled to me that
Klaus rode a loud motorcycle. In July 1971,
Klaus visited Georg in Erlangen along with his
wife and daughter and presented him with a copy
of his Oceanographic Atlas of the Indian Ocean.

Klaus Wyrtki said in the 1999 interview:
“At Scripps, I would belong to a tuna research
program that stretched all the way from
California to Peru, throughout the eastern tropical
Pacific investigating the environment of the tuna
population. At Columbia, I would be assigned
to a new research ship, the Eltanin, and I would
go into the Antarctic Ocean. Arnold Gordon
eventually got the job, because I said, no, no.
No Antarctic Ocean, no seasickness, no roaring
forties, I stay in the tropics.” After Indonesia I
was spoiled, I didn’t want to go back to the
cold climate, so Scripps institution won. “Wiist
was disappointed, of course, but he got Armold
Gordon. That was fine.”

I thank Klaus Wyrtki for opening up an
opportunity for my career. I find it interesting
that after my Southern Ocean work, I too moved
to the warmer climate of Indonesia. Klaus was
right, as usual.

In the 1999 interview, Klaus says: “You asked
what 1 learned from Wiist. It’s basically the
general overview, to look at large connections,
not at the details, but to integrate things, to see
the big picture. Somehow that was the message I
too received from Wiist. Though I must say, [ am
glad that many oceanographers do closely look at
the details.

CONCLUDING COMMENTS

Klaus Wyrtki: “I have no regrets about the
things | have done. I have enjoyed the scientific
career that I have made. I would do the same
thing, it may not turn out the same way because
we are subject to chance, you know, but basically
I would do the same. I agree - Well Done, Klaus!
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BIOGRAPHICAL SUMMARY KLAUS WYRTKI

Born: February 7, 1925 in Tarnowitz, Germany
Married. Children: daughter born 1954; son born 1962
Naturalized U.S. citizen, January 5, 1977

Education
University of Marburg, Germany, 1945-48
Mathematics, physics, geography

University of Kiel, Germany, 1948-1950
Oceanography, physics, mathematics

May 20, 1950 - promotion to Doctor of Natural Sciences with Magna Cum Laude

Experience

1950-51 German Hydrographic Institute, Hamburg

1951-54 German Research Council, post-doctoral Research Fellowship at the University of Kiel

1954-57 Head of the Institute of Marine Research, Djakarta, Indonesia

1958-61 Commonwealth Scientific and Industrial Research Organization, Division of Fisheries
and Oceanography, Sydney, Australia; Senior Research Officer; later, Principal Research
Officer

1961-64 University of California, Scripps Institution of Oceanography; Associate Research
Oceanographer; Research Oceanographer

1964-92  University of Hawaii, Professor of Oceanography

1993 University of Hawaii, Professor Emeritus

Membership in Professional Societies
American Geophysical Union
American Association for the Advancement of Science
American Geographical Society
American Meteorological Society
Hawaiian Academy of Science
The Oceanography Society Pacific Science Association

Professional Activities
Editor of Atlas on Physical Oceanography of the International Indian Ocean Expedition
Member, Editorial Board, Journal of Physical Oceanography 1971-79
Chairman, North Pacific Experiment (NORPAX) 1974-1980
Member, SCOR Working Group on the Prediction of El Nifio
Member, Science Working Group on the Topography Experiment (TOPEX)
Chairman, IAPSO Committee on Climate Changes and the Ocean
Member, NOAA Panel on Climate and Global Change

Invited speaker at numerous international and national symposia and conferences.

Participant in numerous international conferences and member of scientific panels of international
organizations such as:

Intergovernmental Ocean Commission (I0C)

World Meteorological Organization (WMO)

International Oceanographic Data Exchange (IODE)

UNESCO Special Committee on Ocean Research (SCOR)

International Association of the Physical Science of the Ocean (IAPSO)
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Awards
Excellence in Research Award, University of Hawaii, 1980
Rosenstiel Award in Oceanographic Sciences, University of Miami, 1981
Fellow, American Geophysical Union, 1982
Maurice Ewing Medal, American Geophysical Union, 1989
Fellow, American Meteorological Society, 1991
Sverdrup Gold Medal, American Meteorological Society, 1991
Achievement Rewards for College Scientists, ARCS Foundation Inc., 1991
Albert Defant Medal, Deutsche Meteorologische Gesellschaft, 1992

Provided by Margaret Swan

KLAUS WYRTKI PUBLICATIONS
CITIED | YEAR

Physical Oceanography of Southeast Asian Waters. 2007
A Muhaimin Amiruddin, Z Zaiton Ibrahim, S Aizat Ismail, A Baum, T Rixen, ...

Research Journal of Environmental Sciences 5 (1), 563-570

A review of eastern tropical Pacific oceanography-Preface 2006
K Wyrtki

PROGRESS IN OCEANOGRAPHY 69 (2-4), 91-93

Discovering the Indonesian throughflow 12 2005
K Wyrtki

OCEANOGRAPHY-WASHINGTON DC-OCEANOGRAPHY SOCIETY- 18 (4), 28

Physical Oceanography of the Indian Ocean. 2001
AM Ali, AH McNoon, J Badcock, G Bianchi, KE Carpenter, JP Roux, ...

Journal of Fisheries and Aquatic Science 5 (1), pp: 510-pp: 510

Reflections on my knowledge in the Indo-Pacific 2 1993
K Wyrtki

Oceanographic History: the Pacific and Beyond. Proc 5th Int. Congr. Hist ...

The response of the western equatorial Pacific Ocean to westerly wind bursts during 130 1992
November 1989 to January 1990

MJ McPhaden, F Bahr, Y Du Penhoat, E Firing, SP Hayes, PP Niiler, ...

Journal of Geophysical Research: Oceans 97 (C9), 14289-14303

Your use of the JSTOR archive indicates your acceptance of the Terms & Conditions 1 1992
of Use, available at.

CE Wall, DW Krause

Journal of Vertebrate Paleontology 12 (2), 172-187

Studies of tropical ocean dynamics using the TOPEX/Poseidon altimeterderived sea 1991
surface topography

R Lukas, AJ Busalacchi Jr, GT Mitchum, K Wyrtki

GLOBAL ENVIRONMENTAL CHANGE-PACIFIC ASPECTS 1991

G Mitchum, K Wyrtki, M Landry, P Flanagan, S Smith, F Mackenzie, ...

GeoJournal 23, 170-176

Studies of Tropical Ocean Dynamics Using the TOPEX/POSEIDONAIltimeter-De- 1991
rived Sea Surface Topography

GT Mitchum, K Wyrtki

TOPEX/POSEIDON Science Investigations Plan, 72
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| cITIED | YEAR

Studies of Tropical Ocean Dynamics Using the TOPEX/POSEIDON Altimeter-
Derived Sea Surface Topography Principal Investigator: R. Lukas University of
Hawaii

AJBGT Mitchum, K Wyrtki

TOPEX/POSEIDON science investigations plan, 72

Becoming an oceanographer forty years ago

K Wyrtki

Oceanography 3 (1), 39-42

Interannual differences of Geosat altimeter heights and sea level: The importance
of a datum

K Wyrtki, G Mitchum

Journal of Geophysical Research: Oceans 95 (C3), 2969-2975

TOGA Sea Level Center: Data from the Indian Ocean

PC Caldwell, K Wyrtki, S Nakahara

Joint Institute for Marine and Atmospheric Research

Sea level rise: the facts and the future
K Wyrtki
University of Hawaii Press

Some thoughts about the west Pacific warm pool
K Wyrtki
Proceedings of the Western Pacific International Meeting and Workshop on ...

Reply [to “Comment on ‘The response of the equatorial Pacific Ocean to a westerly
wind burst in May 1986’by MJ McPhaden et al.”]

MJ McPhaden, HP Freitag, SP Hayes, BA Taft, Z Chen, K Wyrtki

Journal of Geophysical Research: Oceans 94 (C4), 5027-5028

Western Pacific international meeting and workshop on Toga Coare: proceedings
EF Bradley, PA Coppin, JS Godfrey

ORSTOM

TOGA Sea Level Center: data from the Pacific

PC Caldwell, K Wyrtki, S Nakahara

Joint Institute for Marine and Atmospheric Research

Length scales of interannual sea level variations along the Pacific margin

D Roach, GT Mitchum, K Wyrtki

Journal of physical oceanography 19 (1), 122-128

The response of the equatorial Pacific Ocean to a westerly wind burst in May 1986
MJ McPhaden, HP Freitag, SP Hayes, BA Taft, Z Chen, K Wyrtki

Journal of Geophysical Research: Oceans 93 (C9), 10589-10603

Pacific island sea level network

K Wyrtki

University of Hawaii, Joint Institute of Marine and Atmospheric Research

The IGOSS sea level pilot project in the Pacific

K Wyrtki, BJ Kilonsky, S Nakahara

Joint Institute for Marine and Atmospheric Research

Overview of Pacific sea level variability

GT Mitchum, K Wyrtki

Marine Geodesy 12 (4), 235-245
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56

109

11

150

16

13

15

1991

1990

1990

1990

1990

1989

1989

1989

1989

1989

1988

1988

1988

1988
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CITIED | YEAR

Oceanographic atlas of the international Indian Ocean expedition 21 1988
K Wyrtki
Amerind Publishing Co.

Indonesian through flow and the associated pressure gradient 264 1987
K Wyrtki

Journal of Geophysical Research: Oceans 92 (C12), 12941-12946

Comparing GEOSAT altimetry and sea level 10 1987
K Wyrtki

Eos, Transactions American Geophysical Union 68 (35), 731-731

Large scale aspects of El Nifio 3 1987
K Wyrtki

Further Progress in Equatorial Oceanography, 259-262

Sea level at Tahiti—A minimum of variability 10 1987
T Bongers, K Wyrtki

Journal of physical oceanography 17 (1), 164-168

Towards a global sea-level network 1986
D Pugh, P Woodworth, K Wyrtki

Geophysical Journal International 87 (1), 120-121

Research on El Nifio 6 1986
K Wyrtki

El Nifio phenomenon and fluctuations or climate. Lectures presented at the ...

Sea level and dynamic topography in the Western Pacific during 1982-83 El Nino 17 1986
JR Donguy, G Eldin, K Wyrtki

Tropical Ocean Atmosphere Newsletters, 1-3

Relations between sea level, thermocline depth, heat content, and dynamic height in 203 1985
the tropical Pacific Ocean

JP Rebert, JR Donguy, G Eldin, K Wyrtki

Journal of Geophysical Research: Oceans 90 (C6), 11719-11725

Sea level data by satellite 17 1985
K Wyrtki

Eos, Transactions American Geophysical Union 66 (32), 578-578

Water displacements in the Pacific and the genesis of El Nifio cycles 479 1985
K Wyrtki

Journal of Geophysical Research: Oceans 90 (C4), 7129-7132

Sea level fluctuations in the Pacific during the 1982-83 El Nino 76 1985
K Wyrtki

Geophysical Research Letters 12 (3), 125-128

CITATION CLASSIC-EL-NINO-THE DYNAMIC-RESPONSE OF THE 1985
EQUATORIAL PACIFIC-OCEAN TO ATMOSPHERIC FORCING

K WYRTKI

CURRENT CONTENTS/PHYSICAL CHEMI CAL & EARTH SCIENCES, 16-16

Water displacements during 1982-83 and the genesis of El Nino and the Southern 2 1985
Oscillation

K Wyrtki

WMO International Conference on the TOGA Scientific Program 10 p(SEE N 86 ...

The slope of sea level along the equator during the 1982/1983 El Nifio 84 1984
K Wyrtki

Journal of Geophysical Research: Oceans 89 (C6), 10419-10424
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| cITIED | YEAR

Equatorial sea level response during the 1982—1983 El Niiio 134 1984
R Lukas, SP Hayes, K Wyrtki
Journal of Geophysical Research: Oceans 89 (C6), 10425-10430

Monthly maps of sea level anomalies in the Pacific 1975-1981 12 1984
K Wyrtki, S Nakahara

HAWAII UNIV HONOLULU INST OF GEOPHYSICS

Possible gyre—gyre interaction in the Pacific Ocean 25 1984
K Wyrtki, J] Wenzel

Nature 309 (5968), 538

Mean water and current structure during the Hawaii-to-Tahiti shuttle experiment 382 1984
K Wyrtki, B Kilonsky

Journal of Physical Oceanography 14 (2), 242-254

Plan for a global sea-level network 8 1984
K Wyrtki, D Pugh

Prepared for the 17th Session of the Executive Council of the ...

Monthly maps of sea level anomalies in the Pacific, 1975 1981. Report on the 1984
IGOSS(Integrated Global Ocean Services System) Sea Level Pilot Project

K WYRTKI, S NAKAHARA

Monthly Maps of Sea Level Anomalies in the Pacific, 1975-1981 [cartographic 1984
Material]

Hawaii Institute of Geophysics, IGOSS Sea Level Pilot Project, ...

Honolulu, Hawaii: Hawaii Institute of Geophysics, University of Hawaii

Monthly maps of sea level in the Pacific during the El Nino of 1982 and 1983 11 1984
K Wyrtki

Commission océanographique intergouvernementale. Série technique 2 (30), 43-54

Equatorial undercurrent disappears during 1982-1983 El Nifio 163 1984

E Firing, R Lukas, J Sadler, K Wyrtki
Science 222 (4628), 1121-1123

An attempt to monitor the equatorial undercurrent 5 1983
K Wyrtki

Journal of Geophysical Research: Oceans 88 (C1), 775-777

Roger Lukas University of Hawaii 1983
K Wyrtki

Papers from 1982-83 El Nifio/Southern Oscillation Data Display Workshop: Held ...

Klaus Wyrtki University of Hawaii 1983
R Lukas

Papers from 1982-83 El Nifio/Southern Oscillation Data Display Workshop: Held ...

On the accuracy of heat storage computations 30 1982
K Wyrtki, L Uhrich

Journal of Physical Oceanography 12 (12), 1411-1416

Equatorial upwelling events in the central Pacific 43 1983
K Wyrtki, G Eldyn

Journal of Physical Oceanography 12 (9), 984-988

Transequatorial water structure during the Hawaii to Tahiti Shuttle Experiment 18 1982
K Wyrtki, BJ Kilonsky

Hawaii Institute of Geophysics, University of Hawaii

Eddies in the Pacific North equatorial current 28 1982
K Wyrtki

Journal of Physical Oceanography 12 (7), 746-749
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CITIED

YEAR

Pacific-wide sea level fluctuations during the 1982-83 El Nino
K Wyrtki
El Nifio in the Galapagos Islands: the 1983, 29-48

El Nifio outlook for 1982

K Wyrtki

National Weather Service Proc. of the 6 th Ann. Climate Diagn. Workshop p ...
The southern oscillation, ocean-atmosphere interaction and El Nifio

K Wyrtki

Mar. Technol. Soc. J 16 (1), 3-10

The 20 C isotherm depth and sea level in the western equatorial pacific

M Chaen, K Wyrtki

Journal of the Oceanographical Society of Japan 37 (4), 198-200

An estimate of equatorial upwelling in the Pacific

K Wyrtki

Journal of Physical Oceanography 11 (9), 1205-1214

The Hawaii to Tahiti shuttle experiment

K Wyrtki, E Firing, D Halpern, R Knox, GJ McNally, WC Patzert, ED Stroup, ...
Science 211 (4477), 22-28

Axbt Observations During the Hawaiitahiti Shuttle Experiments
ED Stroup, K Wyrtki, BJ Kilonsky
Hawaii Institute of Geophysics. University of Hawaii

Mean annual variation of sea level in the Pacific Ocean

K Wyrtki, WG Leslie

Hawaii Univ., Honolulu (USA). Hawaii Inst. of Geophysics

averaged for the index, which covers the area from 5 N to 5 S and from 140 W to 180.
The number of observations in this area is typically between 30 and 90

K Wyrtki

Proceedings of the Annual Climate Diagnostics Workshop 5, 211

Sea Level During the NORPAX Test Shuttle Experiment
K Wyrtki

Hawaii Institute of Geophysics, University of Hawaii
Scientific and operational requirements for monitoring the oceanatmosphere
environment by means of buoys

K Wyrtki

NOAA Data Buoy Office

El Nifio

K Wyrtki

La Recherche 10 (106), 1212-1220

The response of sea surface topography to the 1976 El Nifio 146 1979
K Wyrtki

Journal of Physical Oceanography 9 (6), 1223-1231
Comments on the variability of the tropical ocean

K Wyrtki

Dynamics of Atmospheres and Oceans 3 (2-4), 209-212
Georg Wiist

K Wyrtki

Deep Sea Research A 26, 121-121

Sea level variations: Monitoring the breath of the Pacific
K Wyrtki

Eos, Transactions American Geophysical Union 60 (3), 25-27
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18

114

22

442

94

22

25

146

79

1982

1982

1982

1982

1981

1981

1981

1980

1980

1980

1980

1979

1979

1979

1979
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| cITiED | YEAR

Kraus, pp. 118-140, Pergamon Press, Elmsford
K Wyrtki, E Stroup, W Patzert, R Williams
US National Report, 1975-1978: Papers in Oceanography 7, 1507

El Nino [seasonal marine current, South American coasts, hydrology, anchovies;

Peru].
K Wyrtki
Recherche

mount. Deep-Sea Res., 23, 681.

K Wyrtki, L Magaard, NE Huang

US National Report, 1975-1978: Papers in Oceanography 6, 1558
Lateral oscillations of the Pacific equatorial countercurrent
K Wyrtki

Journal of Physical Oceanography 8 (3), 530-532

Monitoring the strength of equatorial currents from XBT sections and sea level

K Wyrtki

Journal of Geophysical Research: Oceans 83 (C4), 1935-1940

Aircraft monitoring of ocean thermal structure and currents

WC Patzert, TP Barnett, G] MCNALLY, M Sessions, K Wyrtki, B Kilonsky, ...
Naval Research Reviews 31 (9), 1-8

LOW-FREQUENCY SEA-LEVEL VARIATIONS IN PACIFIC

K WYRTKI

TRANSACTIONS-AMERICAN GEOPHYSICAL UNION 59 (12), 1112-1112

Sea level during the 1972 El Nino

K Wyrtki

Journal of Physical Oceanography 7 (6), 779-787

Advection in the Peru Current as observed by satellite 34 1977
K Wyrtki

Journal of Geophysical Research 82 (27), 3939-3943

A simulation of the movements of fields of drifting buoys in the North Pacific Ocean

A Dotson, L Magaard, G Niemeyer, K Wyrtki
Hawaii Institute of Geophysics, University of Hawaii

Variability of the thermal structure in the central equatorial Pacific Ocean
K Wyrtki, G Meyers

Hawaii Institute of Geophysic. University of Hawaii.

The trade wind field over the Pacific Ocean

K Wyrtki, G Meyers

Journal of Applied Meteorology 15 (7), 698-704

Eddy energy in the oceans

K Wyrtki, L Magaard, J Hager

Journal of Geophysical Research 81 (15), 2641-2646

Predicting and observing el Nifio

K Wyrtki, E Stroup, W Patzert, R Williams, W Quinn

Science 191 (4225), 343-346

NORPAX AND UPPER OCEAN

K Wyrtki

NAVAL RESEARCH REVIEWS 29 (9), 1-18

LOW-FREQUENCY SEA-LEVEL VARIATIONS IN PACIFIC OCEAN
K WYRTKI

TRANSACTIONS-AMERICAN GEOPHYSICAL UNION 57 (12), 942-942

31

142

34

179

336

146

1979

1979

1979

1978

1978

1978

1978

1977

1977

1977

1977

1976

1976

1976

1976

1976
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LARGE-SCALE VARIABILITY IN OCEAN 1976
K WYRTKI
BULLETIN OF THE AMERICAN METEOROLOGICAL SOCIETY 57 (1), 131-132

El Nifio—the dynamic response of the equatorial Pacific Oceanto atmospheric 1195 1975
forcing

K Wyrtki

Journal of Physical Oceanography 5 (4), 572-584

Review on ocean-atmosphere interactions 3 1975
K Wyrtki

Reviews of Geophysics 13 (3), 601-603

Fluctuations of the dynamic topography in the Pacific Ocean 279 1975
K Wyrtki

Journal of Physical Oceanography 5 (3), 450-459

NORPAX Highlights. Volume 3, Number 3, April 1975. Large-Scale 1975 Thermal 1975
Structure during POLE. Pacific Sea Level Stations

TP Barnett, SD Rearwin, K Wyrtki

SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA CALIF

The Trade Wind Field Over the Pacific Ocean. Part II. Bimonthly Fields of Wind 13 1975
Stress: 1950 to 1972

K Wyrtki, G Meyers

HAWAII INST OF GEOPHYSICS HONOLULU

The Trade Wind Field Over the Pacific Ocean: Bimonthly Fields of Wind Stress: 1950 to 3 1975
1972

K Wyrtki, G Meyers

Hawaii Institute of Geophysics, University of Hawaii 75 (1)

The Trade Wind Field Over the Pacific Ocean. P. 1. the Mean Field and the Mean 1975
Annual Variation. P. 2. Bimonthly Fields of Wind Stress-1950 to 1972

K Wyrtki, G Meyers

University of HAWAII, HAWAII INST. GEOPHYS. JAN., APR

The trade wind field over the Pacific Ocean. Part 1: The mean field and the mean 7 1975
annual variation

K Wyrtki, G Meyers

The trade wind field over the Pacific Ocean. Part 2: Bimonthly fields of wind stress, 7 1975
1950 to 1972

K Wyrtki, G Meyers

The Trade Wind Field Over the Pacific Ocean: The Mean Field and the Mean Annual 1975
Variation

K Wyrtki, G Meyers

Investigation of the EI Nino phenomenon in the Pacific Ocean 1975

K Wyrtki

Environmental Conservation 2 (4), 281-282

The trade wind field over the Pacific Ocean. Part I. The mean field and the mean 28 1975
annual variation

K Wyrtki, G Meyers

HAWAII INST OF GEOPHYSICS HONOLULU

Anticyclonic flow around the Hawaiian Islands indicated by current meter data 9 1974
WC Patzert, K Wyrtki

Journal of Physical Oceanography 4 (4), 673-676

54
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The dynamic topography of the Pacific Ocean and its fluctuations
K Wyrtki
HAWAII INST OF GEOPHYSICS HONOLULU

Equatorial currents in the Pacific 1950 to 1970 and their relations to the trade winds
K Wyrtki

Journal of Physical Oceanography 4 (3), 372-380

On the deep circulation of the Red Sea

K Wyrtki

Processus de Formation des Eaux Oceaniques Profondes 215, 91-106

Sea level and the seasonal fluctuations of the equatorial currents in the western
Pacific Ocean

K Wyrtki

Journal of Physical Oceanography 4 (1), 91-103

Cadmium: Mode of occurrence in Illinois coals

HJ Gluskoter, PC Lindahl

Science 181 (4096), 264-266

An equatorial jet in the Indian Ocean

K Wyrtki

Science 181 (4096), 262-264

El Nino and the Soybeans

K Wyrtki

Science News 103 (19), 303-303

Teleconnections in the equatorial Pacific Ocean

K Wyrtki

Science 180 (4081), 66-68

EQUATORIAL CURRENTS IN PACIFIC 1950-1970

K WYRTKI

TRANSACTIONS-AMERICAN GEOPHYSICAL UNION 54 (11), 1113-1113

CHANGES IN EQUATORIAL CIRCULATION, 1950-1970

K WYRTKI

BULLETIN OF THE AMERICAN METEOROLOGICAL SOCIETY 54 (10), 1103-1103
Physical oceanography of the Indian Ocean

K Wyrtki

The biology of the Indian Ocean, 18-36

RELATIONS BETWEEN SEA-LEVEL AND CIRCULATION IN NORTH
PACIFIC OCEAN

K WYRTKI

TRANSACTIONS-AMERICAN GEOPHYSICAL UNION 53 (11), 1025-&

The shape of the warm surface layer in a subtropical gyre
R Shaw, K Wyrtki
Studies in Physical Oceanography—A Tribute to George Wust on His 80th ...

Annual Progress Report, January 1, 1971 to December 31, 1971

GP Woollard, K Wyrtki, GH Sutton, K Chave

HAWAII INST OF GEOPHYSICS HONOLULU

Physical and chemical oceanographic and anomalous gravity research(Oceanography
and marine geophysics in Indian and Pacific Oceans)[Annual Progress Report, 1
Jan.- 31 Dec. 1971]

GP WOOLLARD, K WYRTKI, GH SUTTON, K CHAVE

47

156

39

145

66

580

142

668

1974

1974

1974

1974

1973

1973

1973

1973

1973

1973

1973

1972

1972

1971

1971
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Oceanographic atlas of the international Indian Ocean expedition
K Wyrtki

National Science Foundation

Annual Progress Report, January 1-July 31, 1970

GP Woollard, K Wyrtki, GH Sutton, K Chave

HAWAII INST OF GEOPHYSICS HONOLULU

Current measurements in the central north Pacific Ocean
WC Patzert, K Wyrtki, HJ Santamore
HAWAII INST OF GEOPHYSICS HONOLULU

Flights with Airborne Radiation Thermometers in Hawaiian Waters

K Wyrtki

HAWAII INST OF GEOPHYSICS HONOLULU

Flights with airborne radiation thermometers in Hawaiian waters(Flights over

Hawaiian waters to locate cool water sources using radiation thermometers)
K WYRTKI

Studies on ocean circulation, geophysical and geological investigations in areas of
anomalous gravity, and chemical oceanography Annual progress report, 1 Jan.- 31
Jul. 1970 ...

K CHAVE, GH SUTTON, GP WOOLLARD, K WYRTKI

Current observations in the Hawaiian archipelago
K Wyrtki, V Graefe, W Patzert
HAWAII INST OF GEOPHYSICS HONOLULU

SHAPE OF A 2-LAYERED SUBTROPICAL GYRE
RP SHAW, K WYRTKI
TRANSACTIONS-AMERICAN GEOPHYSICAL UNION 50 (11), 628-&

Cah. oc6anogr. 21, 1969. No. 10, S. 996-999: 3large~ ocoa. Dt. hydrogr. Z. 22, 1969.
H. 1, S. 11-25: Tleaps, NS, Some notes on tidal theory and its possible relevance to a

K Wyrtki, V Graefe, W Patzert
Probl. Arkt. Antarkt 32, 30-36

Current observations in the Hawaiian Archipelago(Current observations in
Hawaiian Archipelago using moored meters)

V GRAEFE, W PATZERT, K WYRTKI

Tidal currents in Hawaiian waters

K Wyrtki

TRANSACTIONS-AMERICAN GEOPHYSICAL UNION 49 (1), 211-+

On the redistribution of heat in the north Pacific Ocean(Temperature distribution
in surface layer of North Pacific Ocean in presence of time and space variable heat
input)

K HABERLAND, K WYRTKI

1968., 220-233

On the redistribution of heat in the North Pacific Ocean

K Wyrtki, K Haberland

J. Oceanogr. Soc. Japan 5, 220-233

Oceanographic Observations During the Line Islands Expedition, February-March,
1967

K Wyrtki

HAWAII INST OF GEOPHYSICS HONOLULU
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1970
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Oceanographic observations during 1965-1967 in the Hawaiian Archipelago
K Wyrtki, JB Burks, RC Latham, W Patzert
HAWAII INST OF GEOPHYSICS HONOLULU

The spectrum of ocean turbulence over distances between 40 and 1000 kilometers
K Wyrtki

Deutsche Hydrografische Zeitschrift 20 (4), 176-186

Approach of tides to the Hawaiian Islands

K Wyrtki, V Graefe

Journal of Geophysical Research 72 (8), 2069-2071

Transports of the Pacific equatorial countercurrent

K Wyrtki, R Kendall

Journal of Geophysical Research 72 (8), 2073-2076

KRAUSS, W. 1966. Methoden und Ergebnisse der Theoretischen Ozeanographie,
Band II: Interne Wellen. Gebriider Borntraeger, Berlin. 248 p. $45.00.

K Wyrtki

Limnology and Oceanography 12 (4), 724-724

VONDKRBORCH, CC (with MNA Peterson and George S. Bien) Growth of
dolomite crystals 1933 85 VON HKRZEN, RICHARD P.(with Victor Vacquier) Heat
flow and magnetic profiles on

DW WILKEE, WS WOOSTER, K WYRTKI, DR YOUNG, B ZETLER, ...
Contributions-Scripps Institution of Oceanography 19 (5), 205

Equatorial Pacific Oceanl

K Wyrtki

Int. J. Oceanol. & Limnol. Vol 1 (2), 117-147

REID, JL, JR. 1965. Intermediate Waters of the Pacific Ocean. Johns Hopkins
Oceanographic Studies, No. 2. Johns Hopkins Press, Baltimore, Maryland 21218.
85 p. $8.50.

K Wyrtki

Limnology and Oceanography 11 (2), 313-316

Reply [to “Comment on ‘The average annual heat balance of the North Pacific
Ocean and its relation to ocean circulation” by Klaus Wyrtki]

K Wyrtki

Journal of Geophysical Research 71 (6), 1760-1760

Seasonal variation of heat exchange and surface temperature in the North Pacific
Ocean

K Wyrtki

Hawaii Institute of Geophysics, University of Hawaii

Oceanography of the eastern equatorial Pacific Ocean

K Wyrtki

Oceanogr 33, 68

The average annual heat balance of the North Pacific Ocean and its relation to ocean
circulation

K Wyrtki

Journal of Geophysical Research 70 (18), 4547-4559

THE ANNUAL AND SEMIANNUAL VARIATION OF SEA SURFACE
TEMPERATURE IN THE NORTH PACIFIC OCEAN 1

K Wyrtki

Limnology and Oceanography 10 (3), 307-313

6

16

59

410

36

420

141

75
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1966
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1966

1966
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Summary of the physical oceanography of the eastern Pacific Ocean 20 1965
K Wyrtki
University of California, Institute of Marine Resources
Surface currents of the eastern tropical Pacific Ocean 273 1965
K Wyrtki
Inter-American Tropical Tuna Commission Bulletin 9 (5), 268-305
The Thermal Structure of the Eastern Pacific Ocean: UDC 551.465. 432 1964 1964
K Wyrtki
Dt. Hydrograph. Inst.
The thermal structure of the eastern Pacific Ocean 114 1964
K Wyrtki
Dstch. Hydrogr. Zeit., Suppl. Ser. A 8, 6-84
Upwelling in the Costa Rica dome 143 1964
K Wyrtki
Fish. Bull 63 (2), 355-372
Vertical eddy viscosity in the Pacific Equatorial Undercurrent 21 1963
K Wyrtki, EB Bennett
Deep Sea Research and Oceanographic Abstracts 10 (4), 449-455
The horizontal and vertical field of motion in the Peru Current 160 1963
K Wyrtki
University of California Press
Geopotential topographies and associated circulation in the south-eastern Indian 34 1962
Ocean
K Wyrtki
Marine and Freshwater Research 13 (1), 1-17
Geopotential topographies and associated circulation in the western South Pacific 76 1862
Ocean
K Wyrtki
Marine and Freshwater Research 13 (2), 89-105
The upwelling in the region between Java and Australia during the southeast 135 1962
monsoon
K Wyrtki
Marine and Freshwater Research 13 (3), 217-225
The subsurface water masses in the western South Pacific Ocean 115 1962
K Wyrtki
Marine and Freshwater Research 13 (1), 18-47
The oxygen minima in relation to ocean circulation 489 1962
K Wyrtki
Deep Sea Research and Oceanographic Abstracts 9 (1-2), 11-23
The thermohaline circulation in relation to the general circulation in the oceans 126 1961
K Wyrtki
Deep Sea Research (1953) 8 (1), 39-64
Naga Report: Scientific Results of Marine Investigations of the South China Sea 5 1961

and the Gulf of Thailand 1959-1961. Physical Oceanography of the Southeast Asian
Waters

K Wyrtki

University of California

58
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Naga report

C Wyrtki

Scientific Result of marine Investigation of the South China Sea and the ...

Physical Oceanography of the Southeast Asian Waters Scientific Results of Marine
Investigations of the South China Sea and the

K Wyrtki

University of California, Scripps Institution of Oceanography, La Jolla

The flow of water into the deep sea basins of the western South Pacific Ocean

K Wyrtki

Marine and Freshwater Research 12 (1), 1-16

Physical oceanography of the Southeast Asian waters
K Wyrtki

The Antarctic convergence-and divergence

K Wyrtki

Nature 187, 581-582

The Antarctic circumpolar current and the Antarctic polar front
K Wyrtki

Deutsche Hydrografische Zeitschrift 13 (4), 153-174

On the presentation of ocean surface currents

K Wyrtki

The International Hydrographic Review

The surface circulation in the Coral and Tasman Seas

K Wyrtki

Commonwealth Scientific and Industrial Research Organization
Symposium: Physical and Chemical Oceanography

OF SURFACE

Proceedings of the Ninth Pacific Science Congress of the Pacific Science ...

The water exchange between the Pacific and the Indian Oceans in relation to
upwelling processes

K Wyrtki

Proc. 9th Pacif. Sci. Congr 16, 61-66

Bathymetrical features of the Bali-Lombok Strait

AF Bruun, A Kiilerich

Marine Research in Indonesia 3, 1-6

PHYSICAL OCEANOGRAPHY IN INDONESIA, 1954-1957 1957
K WYRTKI

Proceedings-Pacific Science Congress 16, 21

Precipitation, evaporation and energy exchange at the surface of the southeast Asian
waters

K Wyrtki

Marine Research in Indonesia 3, 7-40

Die Zirkulation an der Oberfléiche der siidostasiatischen Gewisser
K Wyrtki

Deutsche Hydrografische Zeitschrift 10 (1), 1-13

Monthly charts of surface salinity in Indonesian and adjacent waters
K Wyrtki

ICES Journal of Marine Science 21 (3), 268-279

17

37

42

2140

23

49

97

75

10

18

11

1961

1961

1961

1961
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1960

1960

1960

1958

1958

1957

1957

1957

1957

1956
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The computation of oceanic and meteorological fields of motion with friction 7 1956
proportional to the velocity

K Wyrtki

Marine Research in Indonesia 2, 1-26

The subtropical lower water between the Philippines and Irian (New Guinea) 22 1956
K Wyrtki

Marine Research in Indonesia 1, 20-52

The rainfall over the Indonesian waters 25 1956
K Wyrtki

Rep. Djatop

Schwankungen im Wasserhaushalt der Ostsee 38 1954
K Wyrtki

Deutsche Hydrografische Zeitschrift 7 (3-4), 91-129

Der grofie Salzeinbruch in die Ostsee im November und Dezember 1951 88 1954
K Wyrtki

Kieler Meeresforsch 10 (1), 19-25

Die Bilanz des Léingstransportes in der Brandungszone 6 1953
K Wyrtki

Deutsche Hydrografische Zeitschrift 6 (2), 65-76

Die Dynamic der Wasserbewegungen im Fehmarn Belt I 46 1953
K Wyrtki

Kieler Meeresforsch. 9, 155-170

Der Einflufl des Windes auf den mittleren Wasserstand der Nordsee und ihren 10 1952
Wasserhaushalt

K Wyrtki

Deutsche hydrographische Zeitschrift 5 (5-6), 245-252

Wind Conditions over the Seas around Britain during the Period 1900-1949 15 1952
G Dietrich

Deutsches Hydrographisches Institut

Der Einflufl des Windes auf die Wasserbewegungen durch die Strafie von Dover 9 1952
K Wyrtki

Deutsche hydrographische Zeitschrift 5 (1), 21-27

Uber die Verteilung der Triibung in den Wassermassen der Beltsee und ihren 17 1950
Zusammenhang mit den hydrographischen Faktoren

K Wyrtki

Diss. Kiel

Uber die Beziehungen zwischen Triibung und ozeanographischem Aufbau 1950
K Wyrtki

Kieler Meeresforschungen 7, 87-107

Uber die Verteilung der Triibung in den Wassermassen der Beltsee und ihren

Zusammenhang mit den hydrographischen Faktoren:(auf Grund eigener Messungen

in der Kieler Bucht im ...

K Wyrtki

In the last century, UH Manoa has been home to many remarkable achievements

that have benefitted society, both locally and globally. Here is a sampling of ways

that the ...

F Krauss, C Miller, D Cox, A Tester, K Wyrtki, H Carson

Willliam C. Patzert

K Wyrtki

UNIVERSITY OF HAWAII
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316 Reviews K. Wyrtki.” Der grosse Salzeinbruch in die Ostsee im November und
Dezem-ber 1951”. Kieler Meeresforsch., 10, 3, S. 19—25, Abb. 6. Kiel, 1954. The

study described ...
K Wyrtki

El Nino Expedition First Cruise Completed K Wyrtki, WH El Quinn, N conditions
developed off Peru 9. Monthly Maps of Sea Level in the Pacific during the El Nifio

of 1982 and 1983
K Wyrtki

Intergovernmental Oceanographic Commission technical series, 43
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