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OBSERVATION SYSTEM IN CHINA

Shouling Kang
(Institute of Ocean Technology, SCA, Tianjin, Ching)

Introduction

The most effective measure to reduce and prevent the marine disaster loss is to
forecast the marine disasters accurately and tumely.

For this reason, advanced ocean observation system and marine disaster
forecasting system is needed to construct. Particularly, the ocean observation system
serves mainly o provide long-term, continuous, comprehensive basic cobservation
information. for constructing and recognizing marine disaster forecasting models and
releasing the marine disasler forecasting. Therelore, ihe ocean observation sysiem s
the base of marine disaster forecasting system and one of the most important
components of marine disaster reduction and prevention,

China has set up an integrated ocean observation system through efforts in a
couple of decades, though its technical level remains not verv advanced. and this
system can’t meel the needs of the marine disaster forecasting institutions for ocean
cbservation data. Therefore, the construction of Chinese ocean environment
observation system has become the urgent matter of marine disaster reduction and
prevenlion.

I ESTABLISH A COMPREHNSIVE OCEAN ENVIRONMENT THREE-
DIMENSIONAL OBSERVATION TRAMEWORK

The observation measures of Chinese ocean environment three-dimensional
observation system consist of coastal / island marine observatory, offshore oil
exploitation platform observatory, marine data buoy system, bottom-based /
submerged observation system, observing ship, coastal high-frequency ground wave
radar, manne surveillance aircrafl and remote-sensing salelile.
1.1 Coastal / Island Marine Observatory

China has a coastal line 18000 km in length and 6500 islands. ln present 61
coastal / island marine observatories have been set up. DBut to satisfy marine
ohservation, it is necessary o set up more than one hundred such observatories well
disributed and more densely in estuaries, areas with complicated variable
hydrographic elements and disaster frequently-occurring sites.
1.2 Offshore Oil Exploitation Platform Observatory

Up lo present in Chinese Seas there are more than thirly oflshore oil exploitation
platforms which are ideal station sites for ocean observation. Tt will form an
offshore environment remote monitoring framework surrounding Chinese coast to set



up marine observations on offshore oil exploitation platforms. and provide new-

expioted dala sources for increasing ihe scowacy and ihue ellcciiveness of marine

disaster forecasting,

1.3 Marine Data Buoy System
Maiine data buoy system is able

state and nrovide present and real-time r)bsr?rvahon data 0 marine disaster forecasting

1o obseive auloinatica y duiing thic worst sca

(‘i

Cluna has developed marine data buoy system with 10 m or 3 m diameter disk buoy.
It is needed to keep 14 buoy systems operated effectivaly in the offshore marine data
buoyv system network.
i.4 Boilom-based/Submerged Observation System

Bottom-based/Submerged Observation System is able to prevent the destruction
by the worst weather and sea state or human violence, but provide real data about the
cnitiie Process of marine disaster for the reséaich and vocational Opcra ation of maiine
disaster forecasting model.  The submerged buov svstem of 1000 m depth has heen
developed and this system of greater depih and capable (0 measure muiti-ciement are
developing in our country.
L.5 Observing Ship

Obscrving ship is an imporlant platform for acquiring ocean observaiion daia in
vast area and long time period.  Since 1972, China has organized a part of sea-going
transportation ships and fishing vessels as voluntary observing ships (VOS).
According to the “National Ocean Lxploitation Program™, before 2000 China will
sustain 214 VOS available, add 20 fishing vessels and 28 research vescels to measure
hydro-meteorology periodically and synchronousiv as weli as o méensify the iranscct
survey.
1.6 Coastal High-Frequency Ground Wave Radar

A kind of mew ocean observation system, the coasial mgh-frequency ground wave
radar 1s able to real-time, continuous and over-the-horizon detect sea surface dynamic
field and tloating ice in covered area. China has set up an ice-detecting radar station.
and is also developing a prototype of sea state detecting /' analyzing radar. We will
utilize the new detection system to intensify the detection of dvnamic oceanographic
elements and floating ice in coastal area.
1.7 Marine Surveillance Aircraft

The marine surveillance aircraft is a main vehicle for middle/small scale
moniloring and cmergency surveillance, At preseni ihe sum of the aircrafi and the
instraments and equipment aboard the aircraft in China are too scarce compared with
necessary.  We are planning to increase the sum of the aircraft and furnish with
advanced instruments and equipment so as to increase the fiequency and area of
surveillance.
1.8 Remote-Sensing Satellite

The remote-sensing satellite has become a lead measure of marine environment
monitoring. At present China is adopting remote-sensing data from foreign satellite
iv conduci oceanographic research,  In addition, China is preparing 10 launch own
ocean satellite.



All above-mentioned observing measures have {is own characteristic and
resiriclion. Combined these measures organically as & whole il is praclicable io realize

Q
)
t‘D

an environment cobservation framework. In the framework point, line and
surtace of space are given consideration, macro-scale and micro-scale arc both given
consideration, both routine monitoring and emergency surveillaice of managemend,
remote-sensing and sensor measurement of fechnique are also congidered, so as fo
form a ali-direction, all-weather and whole tme domain three-dimensional
observation framework.

2 SPEED UP R&D OF GCEAN OBSERVATION TECINIQUES AND
INSTRITMENTS / EQUTPMENT

|'he ocean observation mstrumentss equipment fumished to the component of the
three-dimensional ocean environmeni observation framework are main tools for
acaniring dircctly ocean environment ohservation data. At the present, the main
instruments/equipment under R&D in China are listed as sca surface aulomatic
observation system, bottom-based automatic measuring system, high-frequency
oround wave radar detection svstem and satellite remote-sensing application.
2.1 Sea Surface Aulomatic Observalion Syslem

This svstem is consisted of components with standardized, serialized and
modularized design, then thcv are integrated into various practical m-situ automatic

observation \ysiﬁﬁ dac o the jbd articalar tcuu‘ilua. demands of coastal’island
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ahgervatory, offshore otl nlattorm observatory, marine data huov and/or o ,bgef\/mg
ship. The techniques needed 10 resoive may be as foilowing.

(1) Sophisticated measuring sensors, ¢.g.
& wave direction sensor;

& ADCE;

& ccological/pollutant parameters sensor.
(2) General data acquisition-processor.

This device is designed as various multiple modular with unified structure and
bus connection, and a standard language is developed, as a result considering the
character of platform and the demand of measurement, various appropriate measuring
system can be easily compose
(3) Standard power supply.

The power supply consists of inlernal and exierior paris.  Generally,
commercial electricity (220 V, 50 Hz) or solar energy cell s adopted as exterior power
supply, and floating charged internal batteries. When the exterior supply has butli-
in internal batteries feeds the instrument automatically.

2.2 Bottom-hased Automatic Measuring System

This sysiem engaged in measuring the marine environment ficld acoustically to
monitor the whole process of marine disaster, measuring data are recorded in memory
seated in underwater unit, and are possible to be transmitted to coastal or other
piallorms ihrough acoustical communicaiion.  The foliowing icchniques are peeded
to develop , e. g
#® extraction of wave direction spectrum intormation from wave and current data;



® real-time transmission of underwater measuring data:

& reliability and salsty of system.

2.3 High-Frequency Ground Wave Radar Detection System
Ihis system consisted of bi-station radar is able to extraction sea surtace above-

mentioned dynamic eleiments of the overlapped area by two radai antcnnas through

sampling and analyzing the echo data of the radar,

{1) R&D of the hardware of radar system.

Particularly, transmitter of sea surface detection signal, receiver and processing
of echo signal, analyzer of Doppler spectrum of echo is needed to develop.

(2} Development of radar applied soliware _

© Plotting radins current diagram from detection data with single radar, plotting
vector current diagram from detection data with two radars.

® Inverting wave height spectrum from marine radar echo Doppler spectruin,
caleulating root- mean-square wave height, then conducting significant wave
height.

® Exiracting wave direction and wind speed from radar echo Doppler spectrum.

2.3 Satellite Remote Sensing Application

Up to present, China has applied remole-sensing data from foreign salellile to
conduct oceanographic applied. research.  The objective of construction and
development in the near future will be as tollowing,

@ Constructing advanced satellite ground stations covered whole Chinese Seas and
connecting them to a network.

% Researching satellite remote-sensing data information processing, particularly pre-
processing of remote-sensing data and image amalyzing, inverting cquations for
calculating marine dynamic, topographic and sea ice elements information from
sludying the remole-sensing mechanisms.

® Developing the application of satellite remote-sensing information products,
particularly producing disasirous sea state forecasting,

-

CONSTRUCT A MODERNIZED ORSERVATION INFORMATION
COMMUNICATION FRAMEWORK

The function of the communication network concentrates in transmifting marine
environment in-situ observing data accurately and in real-time to forecasting center of
every class for producing forecasting producls as basic informalion. F ‘ollowing
communication networks are used in this framework.

¢ Public Switched ‘Tefephone Network (PSTIN)

Used in the data transmission between coastal/island marine observatory, high
frequency ground wave radar station linked with public telephone network and their
center-station belonged, also between center-station and province-station/branch
forecasting center belonged.
® International Maritime Sateflite-C (INMARSAT-C)

Used in the data communicalion belween marine data buoy, ofishore oil plaiform,
observing ship, surveillance aircraft and coastal/island observatery withont public
‘telephone link and branch forecasting center belonged/national forecasting center.



® China Public Packet Switche¢t Data Network (CHINAPAC)

Used in data transmission belween saiclliic ground station and relaled service
center.
® Very Small Aperture ferminal (VSAL)

Used in communication between master station in Deljing and branch station,
province station, slave station as second sub-network satellite communication, to
undertake various business communication service of forecasting systen.
¢ INTERNET

Used in high speed and real-time communication for domestic and international,
or between stations real-lime or hislorical marine miormalion.

4 STRATAGY AND SUGGESTION

® It is an important task for Chinese oceanic community to construct and develop
Chinese

ocean environment observation system and get it into GOOS framework, and should

cause Chinese government and related department and institution to pay high

attention to it.

& The present key point of consitucling and deveioping Chinese ocean environment
observation system lies in researching high/new technelogy of ocean observation,
developing sophisticated observing instrument and equipment. widening the
scope of observation methods and adopting modern communication to compose a
comprehensive ocean environment three-dimensional observation network.,

® [t is a complicated, engineering-oriented project to construct and develop Chinese
ocean observation system,. And this project should lead by SOA along, who
invited related national department to draw up a plan together and organizes
domeslic inslilulions prevailing in technology lo praclice il.

® International cooperation should be carried out in construction and development
of Chinesc occan observation system. Chinese oceanic community has to
introduce advanced observation technique, instrument/cquipment . and
management experiences from abroad and pushes Chinese marine observation
system 10 be a service system with international advanced level



