Basic Requirements and Options for Communication System for Scientific Underwater Cable Networks
Recent progress in optical telecommunication underwater cables and other related technologies make it possible to develop versatile scientific cable networks of next-generation. These networks will provide electric power and wide range of data transmission line to many kinds of equipment deployed on seafloor. They enable researchers to access seafloor equipment in real-time from laboratories and provide long-term real-time data from seafloor. They are expected to provide breakthroughs in multidisciplinary fields of science.

Some vigorous new scientific underwater cable network projects are proposed in USA, Canada, Europe and Japan. In USA and Canada, NEPTUNE, MARS and VENUS projects were proposed and initiated. NEPTUNE, a joint project between the USA and Canada, will realize a vast cable network of 3,000km in total length in the north-west Pacific. MARS in Monterey Bay and VENUS in Canada precede NEPTUNE and are regarded as test beds for NEPTUNE. In Japan and Europe, ARENA and ESONET projects are proposed.

Communication systems for these scientific cable networks are quite different from optical underwater telecommunication cable systems and communication systems on land. Most communication terminals are placed in underwater housings which are not easy to be repaired when broken whereas conventional underwater telecommunication cable systems connect only stations on land.

In this paper, basic technical requirements are defined first. There are some options to realize communication systems. The followings are examples of these options. 

(1) Optical Ethernet network in which plural switches are connected in parallel,

(2) WDM systems in which optical transport systems are embedded in wet housings.

(3) WDM systems in which LDs are placed in landing stations and optical modulators are placed in wet housings.

(4) Communication system in which LDs or modulators are placed in BUs

(5) Communication system in which LDs or modulators are placed in nodes

In this paper, advantages and disadvantages of each system will be examined. Finally, the present status of development for NEPTUNE and ARENA communication systems will be described. Developments are progressing in each project separately.

