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Introduction to the German Part

Peter C. Wille, Kitzeberger Strasse 31,    24226 Heikendorf, Germany 

This bilateral structured session is dealing 
with aspects of Hydroacoustics in Poland 
and Germany. Eugeniusz Kozaczka and I 
have invited experts to present typical exam-
ples of their work, related to the four follow-
ing topics:

         1. Acoustics of ships, 
         2. Sound propagation, 
         3.Seafloor Imaging 
         4. Signal processing. 

Actually, in Germany - as elsewhere - hy-
droacoustic research and development has to 
cope with two particularly demanding cus-
tomers: the Navy and the Ocean Research 
community. Some may argue that commer-
cial customers like the fishery as well as the 
exploration of resources and even govern-
mental surveillance and protection of coastal 
areas do heavily rely on advanced hydro-
droacoustic methods, and they are certainly 
right. And  even then the list remains  in-
complete. For instance let me add the global 
surveillance of the United Nations Compre-
hensive Test Ban Treaty (CTBT) of nuclear 
weapons in the world oceans.[1] 

It is certainly true: naval applications have 
often been forerunners of hydroacoustic 
technologies. But there is also no doubt: the 
research exploration of the oceans has 
brought forth the by far widest spectrum of 
tools  of remote sensing  the interior of those 
two thirds of the surface of our planet which 
neither light nor Radar nor any other elec-
tromagnetic radiation can penetrate down to 
the ground. Hydroacoustics as a kind of 
"magic lantern" of ocean research !  

Since the combination of high resolution fan-
echosounders and precise satellite naviga-
tion GPS  is available, there is direct imaging 
evidence of  the geodynamic  processes, for 
instance the rise and set of  continental 
plates and undersea volcanism, resolved far 
beyond the structure information of depth 
charts. You will see some of these spectacu-
lar results later under topic 2. In Germany 
two large institutions of marine research, the 
Alfred Wagener Institute in Bremerhaven and 
GEOMAR in Kiel are major global players in 

this literally global field where international 
cooperation is indispensable for reasons of 
methodology and even more so because of 
the vast areas to be covered. In fact, most of  
the deep sea floor is known still less pre-
cisely and detailed  than the rear side of the 
moon.  

The stratification  of the oceanic sediments  
comprehends information of climate history,  
somewhat similar to annual rings of trees 
but related to time scales of the age of 
oceans [2]. And it reveals deposits of meth-
ane hydrate, the presumably largest stock of 
carbohydrates on earth [3]. There is leader-
ship in this field at the universities of  Bre-
men, Kiel and Rostock, with GEOMAR at the 
forefront, the number one in the methane 
business. 

The ocean current systems are the governing 
climate motors. They are subject to coopera-
tive research projects -  also based on hy-
droacoustic sensing. tomographic ranges in 
the Labrador Sea [4] and newly developed
ocean drifters [5] to investigate features of 
the gulf stream on which our climate de-
pends are  major research tools of  Kiel's 
Institut für Meereskunde. 

Ocean acoustics just so deals with short-
term variabilities such as induced by atmos-
pheric forces. It quantifies air intrusion by  
wave breaking [6] - another process of cli-
mate relevance, by the way- and records 
coastal sediment motion: migration of large 
dunes as well as many other types of erosion 
and resedimentation [7]. Their impact on 
sound attenuation  and on hiding sea mines 
in the context of  reconnaissance tasks of the 
navy is part of research projects of FWG in 
Kiel. The tools are upward looking scanning 
echo-sounders used for acoustic spectros-
copy of air bubble clouds and side scan 
sonars to image the sea floor morphology 
with the highest resolution so far. Modified 
versions for deep-sea research are applied by 
GEOMAR to study avalanche like abrupt 
sediment flows at steep slope instabilities [8]. 

Regarding  their hydroacoustic tools, Ocean 
Research as well as  Naval Research  in Ger-
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Germany are not only standing on the strong 
shoulders of  the national  industry, in par-
ticular STN ATLAS Elektronik in Bremen and 
ELAC Nautic in Kiel . This market is as in-
ternational as the maritime research anyway. 
The secret of success  however is the interac-
tion, the mutual fertilisation between devel-
oper and customer. No doubt, quantum 
jumps like the fan echo-sounder have en-
abled discoveries. And further improvements 
of resolution in a wide range of parameters 
as well as of stability and reliability, matched 
to non benign environmental conditions will 
give rise to research results which guide the 
developer in return. For instance feature 
extraction by signal processing appears to 
me a considerable potential of  identifying, 
localising, and quantifying structures of in-
terest. This capability is essential for the 
naval reconnaissance business but certainly 
important also for ocean research in general 
and for data reduction, banking and map-
ping in particular. 

These hydroacoustic data are acquired by 
ships. The most direct way to improve the 
data quality is a silent ship. Moreover, ma-
rine mammals may be grateful when echo- 
sounders don't need most of their power to 
rise above the ship noise. This may sound 
simple but is enormously complex. Some 
aspects will be addressed under the first 
topic.  

The customer number one of sound propaga-
tion models is naval research because re-
connaissance has to look horizontal . How-
ever, models cannot be more realistic than 
the input data. To extract the sea floor and 
the sea volume properties of acoustic rele-
vance for the models is still a challenge - to 
put it diplomatically.  But there are many 
further problems to solve - the second topic 
will deal with some of them. 

I think it is quite obvious that international 
cooperation in nearly all the fields of hy-
droacoustics will make things better and 
scientific partnership with our eastern 
neighbours is highly welcome.  
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