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“Listening to the Ocean Climate”

Dr. Walter H. Munk

I am honored to be the first Oceanographer to receive the Kyoto Prize. Fifty years ago we
used to think of ocean circulation in terms of a few major currents, the Kuroshio, the Gulf
Stream etc. The currents were believed to be steady; once mapped they would forever be
known. In the 1950's we learned that the Kuroshio changes its track with major effect on the
local climate. The Gulf Stream wiggles along major meanders and sheds giant eddies. In fact,
the global ocean is filled with such eddies. This called for a new strategy of measuring the
oceans, allowing for a fourth dimension: TIME.

A few ships chasing over the oceans at 12 knots cannot handle this additional time
dimension. We conceived of Ocean Acoustic Tomography to meet this challenge, taking
advantage of the fact that the ocean is transparent to sound waves that move at 3,000 knots
(yet opaque to radio waves). We transmitted acoustic pulses from one mooring to another,
measuring the travel time. Since the speed of sound is a sensitive function of temperature,
the travel time will give information about the temperature of the intervening waters. We
started at 20 km ranges, then went to 300 km and then to 1,000 km, learning new things
about ocean eddies, Gulf Stream meanders and arctic ice formation.

With the increased public concern about global warming, the question arose whether it was
possible to transmit over distance commensurate with climate variability, 5,000 to 10,000
km, say. To find the limits over which man-made acoustic signals could be recorded we sailed
to Heard Island in the Southern Indian Ocean from where there are direct acoustic paths
into the South and North Atlantic and the South and North Pacific. We were able to
demonstrate ranges up to half way around the world.

A storm midway into the experiment demolished the equipment. If we had underestimated
the natural elements, this was nothing compared to the opposition encountered from
Greenpeace and some other environmental groups. They were concerned that the sound
sources would interfere with marine life. It has since been shown that they do not, and that
the acoustics can measure climatic variability to unparalleled precision. A combination of
Acoustic Tomography and Satellite Altimetry can do a good job of measuring the variable
heat storage of an ocean basin.

Testing climate models is essential if we are to cope sensibly with climate changes that
could effect all of us living creatures, including whales. The oceans plays a major role in
climate change; as a reservoir for the storage of COz, of heat, and yes, of ignorance, We will
not get the atmosphere right if we do not get the oceans right. A global network of ocean
observing stations (akin to the land-based weather stations) is now being planned. We hope
that Ocean Acoustic Tomography moorings will be part of the observing system.

Learning to listen to climate change has taught us to be persevering yet jumble in the face



of natural disasters and human opposition, I am reminded that Dr. Kazuo Inamori
established the Kyoto Prize to "encourage a balanced development of both our scientific and
our spiritual sides...".



