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Overview In-situ Observing System – Status in Europe
Access to marine data is of vital importance for marine research and a key issue for a wide range of studies and application from climate change prediction to off shore engineering. Hitherto, the in-situ data availability for the North Atlantic to the Arctic Ocean, including the European Seas have been inhomogeneous, fragmented and often sparse, in particular regarding multidisciplinary coastal data. The data processing have moreover been distributed in several international and national data centres, with varying practise for data access, and often not been designed and operated to meet the near real time demands of operational forecasting systems. For the countries bordering the European more than 600 scientific data collecting laboratories from governmental organizations and private industry are existing. They collect data by using various sensors on board of research vessels, submarines, fixed and drifting platforms, airplanes and satellites as illustrated in Figure 1, to measure physical, geophysical, geological, biological and chemical parameters, biological species etc. 
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Figure 1. Overview of some observation platforms such as Argo profiling floats (top left), surface drifters, moorings, ice buoys, coastal stations and volunteering observing ships (VOS).

Observations from these platforms span global, via regional to local coverage, each with very specific spatial and temporal variability as indicated in Figure 2 and with challenging  multidisciplinary physical-biogeochemical interaction. The global seas and ocean basins, for instance, are an integral part of the Earth marine ecosystems. They are influenced by the global ocean dynamics and processes, particularly through internal transport between them but also indirectly through interactions between the atmosphere and oceans. The regional oceans and seas, in turn, have their own distinct spatial and temporal scales at which dominant variability and processes occur. Although it is possible to use some common techniques to observe this variability and processes, each must be monitored separately to provide a context in which to interpret local and coastal trends and conditions. Finally the coastal zone, because it is an area of great physical and biological diversity and the area of greatest interaction between nature and anthropological forces, represents one of the greatest challenges for observation, monitoring and assessment. 
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Figure 2. Characteristic spatial and temporal measurement capabilities of observing systems.

Unfortunately the collected data are neither easily accessible, nor standardized. They are not always validated and their sustainability and availability have to be insured for the future. However, in-situ data access and harmonization have gradually improved in recent years in Europe; thanks in part to the MERSEA Strand-1 and MERSEA integrated projects (hhtp://www.mersea.eu.org) executed under the Global Monitoring for Environment and Security (GMES- http://www.gmes.info), the EuroGOOS (http://www.eurogoos.org) initiative with their regional alliances, and other initiatives such as the ongoing SeaDataNet (http://www.seadatanet.org) and ECOOP (http://www.ecoop.dk) projects. But further work is still needed to integrate the many diverse data streams in Europe from global to regional scales, and to make the data accessible both in real time and delayed mode with adequate quality control building on common procedures and standards. In this context a common data policy must also 
be implemented. 

Such a policy is now emerging. Within SeaDataNet, for instance, the data policy aims to strike a balance between the rights of investigators and the need for widespread access through the free and unrestricted sharing and exchange of SeaDataNet data, meta-data and data products. The final goal of this policy is to serve the scientific community, public organizations, and environmental agencies, and to facilitate the production of advice and status reports by stating the conditions for data submission, access and use. This policy applies to data managed by SeaDataNet partners for providing access to data managed in the SeaDataNet distributed systems. By maximizing the availability of data to the community at large, SeaDataNet promotes the use of these data, thereby ensuring that their maximum value can be realized and thus contribute to an increased understanding of the marine environment.

The SeaDataNet data policy is consistent with, and in the spirit of, national and international policies and laws. Applicable policies or laws are those related to UN conventions, policies of international bodies often within the UN, as well as policies and laws of the European Union. The SeaDataNet data policy is intended to be fully compatible with the Directive of the European Parliament and of the Council on public access to environmental information [1], the INSPIRE Directive [2], IOC [3], ICES[4], WMO[5], GCOS [6], GEOSS [7] and CLIVAR [8] data principles.
A fundamental role of the in-situ data centre is to assemble and merge high quality data sets, and to provide the “best” in-situ products and information for research, model validation and data assimilation both in real-time and delayed mode. This implies a clear definition of dissemination routines, quality control procedures and validation processes with error characterisation as well as processing capabilities for re-analysis purposes. It also implies a push to help and stimulate institutions to speed up their data flow for operational application. Through consistent and integrated handling of regional data collection in Europe in-situ data centre can also contribute to the design of the in-situ observing systems. 

The plan for an overarching Pan-European in-situ data centre capitalize on national and international providers of global as well as regional in-situ data. Each regional centre will be responsible for its own development and maintenance activities according to its constrains and has to set up the gateway to fully quality controlled in-situ data in its area. All in-situ data will be available through a unique distribution portal following common interfaces and is also offering discovery, viewing and downloading services. The SeaDataNet, for instance, aims to construct a standardized system for managing the large and diverse data sets collected by the oceanographic fleets and the new automatic observation systems. The objective is to network and enhance the currently existing infrastructures, which are the national oceanographic data centres and satellite data centres of 35 countries, active in data collection. The networking of these professional data centres, in a unique virtual data management system will provide integrated data sets of standardized quality on-line. SeaDataNet Virtual Ocean Data Centre is a distributed infrastructure that provides transnational access to marine data, meta-data, products and services through the following 40 interconnected data platforms:

· National Oceanographic Data Centres (NODC) or Designated National Agencies for International Exchange of marine data and information (IOC/IODE);

· Satellite Data Centres.

The SeaDataNetData Centre together manage a wealth of marine and ocean data of which the catalogue services (Cruises summary reports, Common data index...) provides an overview. SeaDataNet also offer a European Directory of nearly 50 Marine Organisations with information of data type, data coverage and data access procedures. The data centre perform data quality checking (QC) according to the common standards and methodology developed in the joint research activities, and by using either their local QC software or Ocean Data View (ODV). The data are available for users, but not in a uniform way in the initial version of the SeaDataNet system . Further harmonization and integrated access are under development. The SeaDataNet distribution of data via FPT and OpenDap will make a valuable contribution to MyOcean (http://www.myocean.org) that will kick-off in January 2009 with the following in-situ data services on global and regional scales.

Global and North Atlantic.  The GOOS (http://www.goos.org)  and EuroGOOS (http://www.eurogoos.org) data policy sets out the practice and procedures for members to contribute data sets and data products to the systems, and for both members and other organisations or individuals to access data. The global and North Atlantic in-situ data portals are compliant with these regulations.  In France IFREMER and CNRS have developed, as part of the Coriolis service (http://www.coriolis.eu.org) and the MERSEA projects, prototypes of statistical methods to check the consistency of in-situ data sets by comparing given measurements with its neighbours. These prototypes shall also be extended to analyse systematically differences between various platforms (e.g. XBT versus Argo, moorings versus Argo, Argo versus Argo) at different spatial and temporal scales.  This aims to identify and correct large scale biases for a specific platform or dataset.  Bio-geochemical data are usually acquired by a range of different platforms including moorings, gliders, floats, CTD and Ferrybox for applications in both real time and delayed mode. However, these data usually undergo rigorous processing and delayed mode quality control, specific to each laboratory and data type, and there is a clear need to advance a common QC procedures for near real time application.   

Capitalizing on the Coriolis data service quality-controlled and validated in-situ data in real-time and delayed modes will be provided including T-S profiles and time series from profiling Argo floats, XBT's, thermo-salinographs, drifting and moored buoys, ferrybox data and bio-geochemical parameters (nutrients, oxygen, chlorophyll fluorescence, solar radiation, water-leaving radiance. The service will act as a gateway to global ARGO data . Data transmitted by floats are processed, quality controlled  and distributed on GTS and Internet with minimum delay of 24 hours. 

Artic Centre: IMR (http://www.imr.no) will set up the Arctic in-situ portal for hydrographic data (temperature and salinity) in real time mode. It is compliant with the goals of Arctic ROOS (http://www.arctic-roos.org). IMR will also collect biochemical data (oxygen, fluorescence/chlorophyll and nutrients) measured from ships and together with the hydrographic data make available quality controlled data sets in delayed mode that will be distributed on a regular basis. Data from other data providers doing ship measurements in the Arctic area can also become available in delayed mode. 

Baltic Sea and North-Western European Shelf Centre: The Baltic and NWS centre will be a federation of four centres, specialised by variables that will be gathered from the institutes surrounding the Baltic and NWS area. Quality controlled and validated data (currents, temperature, salinity, nutrients and chlorophyll) will be made available by FTP and OpenDap in near real time and delayed mode. The operations are compliant with rules and agreement specified under the EuroGOOS Regional Operational Oceanographic Systems, respectively BOOS (http://www.boos.org) for the Baltic Sea and NOOS (http://www.noos.cc) for the North-Western European Shelf. 

South Western European Shelf Centre: An in-situ portal will offer quality controlled and validated hydrological data and fixed point data (water level and biochemical data) for near real time and delayed mode access.  It is compliant with rules and agreement specified under the EuroGOOS Iberia-Biscay-Ireland Regional Operational Oceanographic System (http://www.ibi-roos.eu). 

Mediterranean Sea Centre.The Mediterranean in-situ data architecture is based on four data sub-systems including XBTs, Argo) profiling floats, moorings and gliders. A centralized data portal at HCMR (http://www.hcmr.gr) in Greece provides consistent methods for data transfer (FTP, OpenDap) in near real time and delayed mode. In addition quality controlled biochemical data acquired from multi-disciplinary mooring network will also be made available in near real time and delayed mode. It is compliant with rules and agreement specified under EuroGOOS Mediterranean Regional Operational Oceanographic System (http://www.bo.ingv.it/moon/). 

Black Sea Centre. For the Black Sea the IO-BAS will specify, develop the Black Sea centre and the Black Sea in-situ portal in cooperation and consistency with the other global and regional in-situ data centre. It will implement standard procedures for quality control and validation, and contribute to the in-situ services in the area based on integration of hydrographic and biochemical data from data providers surrounding the Black Sea (e.g. Russia, Romania, Ukraine, Turkey and Georgia). Both near real time and delayed mode products will be made available through FTP and OpenDap.

On a daily basis data from different components of the global and regional in-situ centre will be integrated and statistical tests on the physical parameters on the last 30 days of data will be executed regularly to detect outliers that have gone through the automatic tests. The outliers will then be screened by an operator who will decide whether or not the data is good. These centres will furthermore carry out day to day production of data and information as well as undertake maintenance activities. The different centres will provide the following services: 

(i) Data integration: Each centre will organise the data collection with the data providers in the region and integrate these data into a single data set for MyOcean users. SeaDataNet will provide usefull datasets for reanalysis at regional level, these dataset will be complemented with dataset available at international level in collaboration with NODC-USA and CLIVAR hydrographic data center (CCHDO). 

(ii) Quality control: two levels of quality control will be applied:

· Real-time automatic tests will be applied on each data set according to agreed procedures.

· Delayed-mode: When feasible, data will be qualified in delayed mode and if necessary corrected (+ error  characterisation). The coherency of the data set at regional level will be verified by regional and global centres.

(iii) Data access and dissemination:  In consistence with the data policy agreed in the INSPIRE directive data will be distributed freely according to MyOcean standards, from the Global and Regional in-situ centres. The global in-situ centre will integrate the European regional dataset into a unique dataset and will have the capability to generate specific distributions for the regional MFCs. 

(iv) User desk: A user will contact a unique email address to guarantee that each thematic user request, forwarded by the MyOcean Service desk, is answered and will rely on a network of experts to solve the issues.

(v) Monitoring of performances: The availability of the distribution means will be continuously monitored Moreover, based on user feedback, the quality of the products will be monitored and appropriate actions taken to correct the eventual problems. 


MyOcean. In consistence with the Copernikus Fast Track Services (FTS) the  Marine Core Service element will be implemented and operated under MyOcean for a period of three years from 2009 to 2012. MyOcean will make available and deliver a set of basic, generic services based upon common-denominator ocean state variables that are required to help meet the needs for information of those responsible for environmental and civil security policy making, assessment and implementation. The Policy drivers have been identified as: 

· Regional Conventions between Member States and the EC (i.e. OSPAR, HELCOM, UNEP/MAP;

· 6th Environmental Action Plan; in particular its Climate Change and Marine Environmental Strategy components;

· The Sustainable Development imperative which is written into the Rome Treaty and is now being developed through the Green Paper on Maritime Policy. (Note that the Maritime Policy Green Paper has emphasised that commercial sectors such as shipping, fishing, oil exploration, offshore construction, aquaculture, and tourism, and public sectors such as coastal protection, defence, search and rescue, R&D and government policy making all need data on past, present and future meteorological, oceanographic, hydrographic and ecological state of the seas and the oceans. Global-scale monitoring is required to meet this need and the EU is being encouraged to set up a European Marine Observation & Data Network to provide sustainable, improving access to information.)

· Relevant existing EU Directives, such as the Water Framework Directive in its application to coastal waters.

· Concerns over civil security which manifest themselves in particular for safety of life and property in the marine environment (i.e. EMSA). 

MyOcean aims to provide services within four key areas, notably

- Marine and Coastal Environment 

- Marine Safety 

- Marine Resources 

- Climate – Seasonal forecasting

All MyOcean products and associated services are compiled in the Fast Track Service Specifications (FTSS) providing a full description of the products and services that are delivered by each data centre and modelling and forecasting centre including identifications of coverage, spatial and temporal resolutions, format, timeliness,etc. It ensures a normalization of all the products and services and will be a live document all along the project cycle, since a strong mechanism is planned between the production units and the service definition team to ensure the service evolution. In the table below, copied from the MyOcean FTSS, an overview of the product and service portfolio corresponding to each of these four targeted areas are listed.
	SERVICE DESCRIPTION
	PRODUCT AND COVERAGE

	Area of 

Benefits
	European Users
	Product Packages
	Coverage

	Area 1: Marine Safety

(marine operations, 

oil spill combat, ship routing, weather forecasting

defense, search & rescue, …)
	National Oceanographic Agencies

EMSA 

Nat. Weather Prediction Centre

National Marine Safety Agencies

Maritime Transport Industry
	- baseline and standard ocean state products

 at daily resolution

- SST

- sea level

- sea ice

- wind

- in situ
	European Basins

	Area 2: Marine Resources

(fish stock management)
	ICES, FAO, EEA

Nat. Marine Res. Inst., 

Nat. Directorate of Fishery
	- baseline and standard ocean state products, daily fields

- ocean color

- sea ice

- wind

- in situ

- SST
	European Basins

	Area 3: Marine and Coastal Environment

(water quality, pollution,

coastal activities, …)
	National Coastal Monitoring Agencies

EEA, EMSA

OSPAR, HELCOM, UNEP/MAP
	- ocean state products daily 

- ocean color

- in situ

- sea ice

- wind

- sea level

- SST
	Global Ocean

European Basins

	Area 4: Climate & Seasonal

Forecasting

(climate monitoring, ice,

seasonal forecasting, ...)
	MS & EU Met Offices

EEA, OSPAR, HELCOM, UNEP/MAP

National Environmental Agencies
	 ocean state products

  re-analysis

- daily / weekly / monthly / yearly fields

- sea level

- ocean color

- in situ

- sea ice

- wind

- SST
	Global Ocean

European

Basins


Overview In-situ Observing System - Status in China
This section includes consideration of marine observing station, marine buoy, marine survey ship and voluntary observing ships (VOS) observing system.

At present, China has set up more than 130 marine observation stations along the coast(part at bayou), some of them are in the possession of the Water Conservancy Bureau, the Transportation and the Geological Department, most of these observation stations are tide level stations. The stations which observe the wave, temperature, salinity, meteorology and other elements, about 60, are mainly in the possession of the SOA. 
The main types of Chinese marine buoy are marine data buoys, special marine buoys, measuring current dive buoys and drifting buoy. And the marine data buoy is the development key, so far altogether China has developed the large-scale, medium and small-scale 14 sets of marine data buoy since 1965, and has built the corresponding shore receiving station separately in the South China Sea, East China Sea and North China Sea. China Argo Project has deployed 46 floats in the Western Pacific and Eastern Indian Marines. Now there are 20 floats still active.
China has already established a large-scale, full range survey ship team, to meet the basic needs of the survey, including multi-purpose survey ship, professional survey ship and special survey ship. But China only have 35 voluntary ships which take part in shipping assistant measuring and reporting work, South China Sea have 9,East China Sea have 15, North China Sea have 11, mainly distributes in some fixed line merchant ships.

Chapter 1 Marine Observing Station
Section I Distribution and Management of Marine Observation Station

At present, China has set up more than 130 marine observation stations along the coast(part at bayou), some of them are in the possession of the Water Conservancy Bureau, the Transportation and the Geological Department, most of these observation stations are tide level stations. The stations which observe the wave, temperature, salinity, meteorology and other elements, about 60, are mainly in the possession of the SOA. The distributing status is in figure 1.1-1 to 1.1-5.
Since the SOA has been set up, observation station network construction rapidly developed. From 1986 to 1990, the SOA focused on the implementation of “one network three systems” construction projects, so that the station network has been further developed. At present, it already had has had 57 marine stations and 11 center central marine stations, carried carrying out extensive observation and monitoring aim at the tide, wave, ttemperature, salinity,sea ice, weather and pollution, and other items, also had established the data communication network with the aid of short wave, and the ultra short wave radio.marine stations connected with area forecast station and satellite communication network of forecast center, constituted a complete sea station data transmission system. In the means of observation, has we have constructed the Xiaomaidao, Lvsi, Nansha three points of automatic observation system, promoted the use of acoustic and gravity-wave meter in the Laohutan, Zhifu Island, Daji Hill and so on 12 stations, stepped out the service first step of service. Also we established the Ba Yu Quan radar staion to measure the ice, andhas provided the northern area ice detector in Bohai Sea. It has also established Xisha, Qinglan, Naozhou and so on 9 tidal observation tide gauge wells.The laboratories in 11 stations, have beens built, the laboratory in 11 stations, providedwith the somepart pollution monitoring facilities. Through construction in recent years, the station observation system has already begunins to take shape.

But in generally speaking, there was no fundamental change in observing method.It, has not yet to formformed a rational layout and advanced means of observing the integrity of networks, the majority of projects of most of the sea stations using artificial reading, the model curve to interpret artificially, enables the observation data to be different from person to person, the objectivity is bad, the reading and the operation are not very convenient, particularly evening or bad weather brings the very major difficulty for the observation work, continues to use the majority of metering equipments, the survey speed is slow, the observation method is backward, the continuity is bad, therefore the sea station observation monitor method is already quite obsolete, moreover the tide well observation and so on observes facility many years to be in disrepair, has affected the observation quality and observer’s security seriously, simultaneously the station gap is too big., at presentSo far there is only has 44 tide observation stations, 38 wave measuring points., iIn particular, the number of tide gauge stations are is so few that is unable to gain enough material to meet the marine calamity forecasting, the marine development, the marine shipping, the aquaculture, the marine engineering, the marine oil gas development, the comprehensive marine management and the marine environmental protection needs.

In addition, from 1986 to 1990, the construction of new projects and a small number of pilot stations to update the equipment because of the reliability of equipment, technology promotion, follow-up technical support, maintenance, fund, for various reasons, and so on, or have already faced closure, technical setback situation, so comprehensive update sea station observation, monitoring technology and to improve the backward of equipment, improve the automated level of the sea station observation monitor, increased observation site, is very urgent and essential.

“The seashore observed data processing system”, according to (GB) “Seashore Observing Criterion”, in accordance with observation steps and quality control equipments, will input various factors reading and the record, the automatic processing of data files and prepare and distribute a report of observation.

“Stations data communication system” through the public switched telephone network, the sea station computer networking, completes completed the long-distance observation data transmission, increased data transmission quantity and the effectiveness.

With the rapid development of science and technology, many countries pay particular attention to the coastal station construction technology while they establish three-dimensional environmental observation, monitoring systems, A lot of them have set up station automatically observing system. The automatic system put into operation abroad is mainly using Satellite communication, unmanned, automatically sending the data collected at certain times. Moreover, there is a kind of automatic observation system using wired remote sensing. These systems use modern advanced microprocessor and large computer systems and modern communication technology, so that the data collection, processing, transmission are very fast, greatly improving the accuracy and durability of the information. The marine environment observation system of the world’s developed countries developed very quickly, and goes far in front of us, we should aim at these advanced technologies, try to catch up according to China's actual needs.
Section II Main Marine Observation StationStations and Operations, Including with International Connection

Marine observation stations spread all over China's coastline, islands and the governed sea area, south to the Nansha IslandsYong shu reef, north to the mouth of Yalu River, west to the Yongxing Island of the Xisha Islands. It has a total number of more than 100 observation stations, including national stations, local stations and professional stations. Now some national stations are selected to make a brief introduction. 
1. Xiaomaidao Marine Station

Xiaomaidao station which belonging to Qingdao Marine Forecasting Center, SOA, was established in July 8, 1959, and located on Xiaomaidao in Qingdao City, Shandong Province.

The meteorological observation field, the temperature and salinity measuring point, the tidal observation well position of Xiaomaidao is relatively fixed, for many years the vicissitude has not been big. The meteorological observation field is located at the middle of Xiaomaidao in the commanding point, altitude above sea level 29.8m.There’s no big building and the woods influence around the field, therefore the representation of the meteorological element is very good; Sea waves measuring point is located at the south of the survey station, open degree for 190°, in short distance there was no island, hidden rock and so on to affect sea wave. The water temperature and salinity measuring point is 80m apart from station at the southern seaside, without sewage to affect the observed value; Tidal observation well is in the south of observation station.

Since the establishment of the Xiaomaidao station, the hydro-meteorological projects includes: surface temperature, surface salinity, sea-luminescence, wave, tide, wind and cloud, air temperature, visibility, weather phenomena and so on.

For years, the maximum water temperature of the Xiaomaidao sea station is 28.7℃, lowest water temperature is - 0.5℃; The highest salinity is 32.12 , the lowest salinity is 22.32; The year most storm directions are NW, frequency of 10%; Most swell directions are SE, frequency of 26%; The highest air temperature is 35.0℃, the lowest air temperature is - 14.5℃.

At present, the SOA has constructed the Xiaomaidao station into the automatic observation station, as the demonstration station of the China’s station. The station should be possible to not only observe all observation factors automatically, but also edit and report the factors automatically, even transmit the data to domestic and foreign users through the public telephone network timely and accurately.
2. Qianliyan Marine Station

Qianliyan station which belongs to Qingdao Marine Forecasting Center, SOA, was established in February 1, 1960, located on the Qianliyan Island in the middle of Yellow Sea. 

Qianliyan station is equipped with the meteorological observation field, east and west 2 wave measuring points,temperature-salinity measuring point and tidal observation well altogether 4 measuring points. As the special geographical position of the Qianliyan Island, various points’s factor representation is very good.

Since the establishment of the Qianliyan station, the hydro-meteorological projects include: surface temperature, surface salinity, sea-luminescence, wave, tide, wind, cloud, air temperature, visibility, weather phenomena and so on.

For years, the maximum water temperature of the Qianliyan station is 29.9℃, lowest water temperature is 0.2℃; The highest salinity is 32.22 , the lowest salinity is 24.85; The year most storm directions are S and SSW, all frequency of 16%; Most swell directions are SSE, frequency of 12%; The highest air temperature is 33.5℃, the lowest is - 11.5℃.

Qianliyan station undertakes the national basic weather station’s work, its observed data enter the GTS material net, provided for whole world weather forecast.

3. Shijiusuo Marine Station
Shijiusuo station which belongs to the Qingdao Marine Forecasting Center, SOA, was established in October, 1959, situated at Wanpingkou village, Shijiu town, Rizhao City, Shandong Province. 
Shijiusuo station locus presently is the Rizhao Donggang District, the tidal observation well and the wave, the temperature-salinity measuring point are constructed in the Datieqiao coal port newly built by Rizhao Port Bureau, its representation is good.
Since the establishment of the Shijiusuo station, the hydro-meteorological projects include: surface temperature, surface salinity, sea-luminescence, wave, tide gauges, wind, cloud, air temperature, visibility, weather phenomena and so on.

For years, the maximum water temperature of the Shijiusuo station is 31.8℃, lowest water temperature is -1.6℃; The highest salinity is 32.07, the lowest salinity is 20.93; The year most storm directions are N and NNE, all frequency of 9%; Most swell directions are ESE, frequency sum of 12%; The highest air temperature is 37.5℃, the lowest temperature is – 13.7℃.

At present, the SOA has constructed the Shijiusuo station into the automatic observation station.Its real-time observation data is transmitted to the computer controlled by the Port of Rizhao City through the public telephone network, providing direct service for local economic development.

4. Xiaochangshan Marine Station

Xiaochangshan station which belongs to the Dalian Central Marine Station, Bureau of North China Sea, SOA, was established in July, 1959, located in the Xiaochangshan village, Changhai County, Liaoning Province.
Since the establishment of the Xiaochangshan station, the hydro-meteorological projects include: sea-luminescence, sea ice, marine wave, and tide, wind direction, wind speed, cloud, air temperature, humidity, salinity, visibility, weather phenomena, and precipitation and so on.

For years, the maximum water temperature of the Xiaochangshan station is 28.3℃, lowest water temperature is -2.1℃; The highest salinity is 34.05 , the lowest salinity is 15.56; The year most storm directions are SW, frequency of 9%; Most swell directions are S, frequency of 12%; The highest air temperature is 33.4℃, the lowest is – 19.9℃. The annual average first ice date is on 17, January, the ice day is finally on 16, February, the ice age is 31 days.
5. Huludao Marine Station

Huludao station which belongs to the Dalian Central Marine Station , Bureau of North China Sea,SOA, was established in 1959, located in Jinxi District, Huludao City,Liaoning Province.

Since the establishment of the Huludao station, the hydro-meteorological projects include: sea-luminescence, sea ice, marine wave, tide gauges, wind direction, wind speed, cloud, air temperature, humidity, salinity, visibility, weather phenomena, precipitation and so on.
For years, the maximum water temperature of the Huludao station is 29.4℃, lowest water temperature is -2.2℃; The highest salinity is 32.59 , the lowest salinity is 12.47; The year most storm directions are SSW; Most swell directions are SSW; The highest air temperature is 34.3℃, the lowest is – 21.6℃. The annual average first ice date is 4, December, the ice day is finally on 14,March, the ice age is 101 days.
6. Laohutan Marine Station

Laohutan station which belongs to the Dalian Central Marine Station, Bureau of North China Sea, SOA, was established in January, 1959, located in the southern of Dalian city in Liaoning Province, Shicao village, Nanshan mouth.
Since the establishment of the Laohutan station, the hydro-meteorological projects include: sea-luminescence, sea ice, marine wave, tide gauges, wind direction, wind speed, cloud, air temperature, humidity, salinity, visibility, weather phenomena, precipitation and so on.
For years, the maximum water temperature of the Laohutan sea station is 26.2℃, lowest water temperature is -1.9℃; The highest salinity is 32.66 , the lowest salinity is 23.30; The year most storm directions are SW, frequency of 10%; Most swell directions are SSE, frequency of 13%; The highest air temperature is 33.7℃, the lowest is – 20.6℃.
7. Lvsi Marine Station

Lvsi station which belongs to the Shanghai Marine Forecasting Station (former Shanghai Marine Center Station) ,Bureau of East China Sea ,SOA ,was established in April, 1958, located in Nantong area, Qidong city of Jiangsu province, LuSi town, outside marine harbor.
Since the establishment of the Lvsi sea station, the hydro-meteorological projects include: tide, wave, surface temperature, surface salinity, sea-luminescence, ground meteorological. And before October, 1968, at that time it used the wooden sailboat anchor observation, the material not to be incomplete, the quality was also quite bad.In October, 1968 it was changed to the platform observation, various observations were regular.In 1991 it stopped observing artificially, began using the ZQR-1 platform telemetry automatic observation system, the projects have tide, pressure, temperature, wind. At the end of 1990, it stopped wave, temperature and salinity observation.
For years, the maximum water temperature of the Lvsi station is 33.1℃, lowest water temperature is -1.5℃; The highest salinity is 31.98 , the lowest salinity is 12.76; The year most storm directions are NW, frequency of 3%~5%; Most swell directions are NE, frequency of 1%; The highest air temperature is 36.3℃, the lowest is – 8.5℃.
8. Jinshanzui Marine Station
Jinshanzui station which belongs to the Shanghai Marine Environment Forecasting Station Bureau of East China Sea, SOA, was established in September, 1950, situated at the Shanghai Jinshan county Jinshanzui town.
Tanhu Island has three observation points: tide, temperature-salinity measuring points, wave measuring points and meteorological observation field.

Since the establishment of the Jinshanzui station, the hydro-meteorological projects include: tide, wave, surface temperature, surface salinity, sea-luminescence, ground meteorological and so on.
For years, the maximum water temperature of the Jinshanzui sea station is 35.8℃, lowest water temperature is – 1.0℃; the highest salinity is 20.92; the highest air temperature is 37.6℃, the lowest temperature is – 10.1℃.
9. Shipu Marine Station

Shipu station which belongs to the Ningbo Marine Central Station, Bureau of East China Sea, SOA, was established in January 1, 1960, located in Xiangshan county of Zhejiang province, Shipu Town, Dongmen Island.

Shipu station only has one temperature-salinity measuring point in ShiPu harbor.

Since the establishment of the Shipu sea station, the hydrological projects include: surface temperature, surface salinity,sea-luminescence, water level.The water level observation was cancelled in January, 1965.The salinity determined in May, 1975 to change the chlorinity titrate by the proportion law, in 1983 changed the induction-type salinity measurement to measure.
For years, the maximum water temperature of the Shipu sea station is 32.2℃, lowest water temperature is 4.0℃; the highest salinity is 35.21, the lowest salinity is 9.92; the highest air temperature is 38.8℃, the lowest is - 7.5℃.
10. Dachen Marine Station 

Dachen station which belongs to the Wenzhou Marine Central Station, Bureau of East China Sea, SOA, was established on November 1, 1959, located in Zhejiang province Shujiang city Dachen Island.

Since the establishment of the Dachen station, the hydro-meteorological projects include: surface temperature, surface salinity, wave, tide gauges, wind, cloud, air temperature, visibility, weather phenomena and so on. And in July, 1964, the wave observation was changed to apparatus measure. Meteorological observations from December 1981 handed over to the Dachen Station of Jiaojiang City. It can provide weather information, ceased in 1991.
For years, the maximum water temperature of the Dachen station is 30.8℃, lowest water temperature is 4.7℃; The highest salinity is 36.00, the lowest salinity is 12.52; The year most storm directions are NNE, frequency of 25%; Most swell directions are ENE, frequency of 36%; The highest air temperature is 32.9℃, the lowest is – 5.7℃.
11. Nanji Marine Station

Nanji station which belongs to the Wenzhou Marine Central Station, Bureau of East China Sea, SOA, was established on December 1, 1959, located in Zhejiang province, Pingyang County, Nanji Island, Nanji village, Huogun’ao.

It has three observation points: tide, temperature-salinity measuring points, wave measuring points and meteorological observation field.
Since the establishment of the Nanji Station, the hydro-meteorological projects include: surface temperature, surface salinity, sea-luminescence, wave, wind, cloud, air temperature, visibility, weather phenomena and so on.And on September 1, 1986 ,it increased the sea level pressure, in January, 1991 used sea telemetering wave meter to observe  waves, in November, 1991 restored with optics wave meter to observe wave.
For years, the maximum water temperature of the Nanji sea station is 32.1℃, lowest water temperature is 5.7℃; The highest salinity is 35.58, the lowest salinity is 14.60; The year most storm directions are NNE, frequency of 23%; Most swell directions are E, frequency of 50%; The highest air temperature is 34.1℃, the lowest temperature is – 2.7℃.
12. Xiamen Marine Station

Nanji station which belongs to the Xiamen Marine Central Station, Bureau of East China Sea, SOA, was established in 1903, located in Xiamen of Fujian Province, Gulangyu.

Since the establishment of the Xiamen sea station, the hydro-meteorological projects include: surface temperature, surface salinity, sea-luminescence, tide, ground weather. And the salinity changed in 1980 by the chlorinity titrate with the salinity measurement determine. The tide is at first observed with the Hongxin Reef water gauge. This water gauge was established by the American in 1903.They built the water gauge by the Hongxin Reef diamonds stone, stopped using in 1951 March. On January 1, 1954, it carried on 24 hours to observe continuously artificially, this period of time material off and on.On 1957 1st it changed the tidal well observation, started to step onto regularly.
For years, the maximum water temperature of the Xiamen sea station is 31.6℃, lowest water temperature is 10.0℃; the highest salinity is 33.82, the lowest salinity is 5.07; the highest air temperature is 38.5℃, the lowest is 2.0℃.
13. Dawanshan Marine Station

Dawanshan station which belongs to the Zhuhai Marine Central Station, Bureau of South China Sea, SOA, was established in October, 1972, located in Zhuhai city of Guangdong province, Dawanshan town. Around Dawanshan Island has a series of islands, Wanshan islands.

The tide level, the water temperature, the salinity, the sea illumination measuring point is at this island's north side, the representation is good; The waves measuring point is in this island's southeast, the representation is good; The meteorological observation field is in this island's north west, except receives the direction in the west except the wind beside the mountain peak influence, other essential factor representation is good.
Since the establishment of the Dawanshan station, the hydro-meteorological projects include: tide, wave, wind, salinity, sea-luminescence, air pressure, air temperature, visibility, precipitation, weather phenomena and so on.
For years, the maximum water temperature of the Dawanshan sea station is 32.1℃, lowest water temperature is 13.2℃; the highest salinity is 34.97, the lowest salinity is 2.39; the highest air temperature is 34.3℃, the lowest is 2.6℃.
14. Haikou Marine Station

Haikou station which belongs to the Haikou Marine Central Station, Bureau of South China Sea, SOA, was established in September, 1959, situated at Haikou City of Hainan Province, Xiuying port.

Because the influence of draining, the ships pollution discharge and the Nandu River entering the sea, the water temperature and the salinity representation is not very ideal.
The observation projects of Haikou sea station include: water temperature, salinity, sea-luminescence, and added tide, wind, cloud, air pressure, air temperature, precipitation, humidity, visibility, weather phenomena and so on in January, 1976.
For years, the maximum water temperature of the Haikou station is 35.0℃, lowest water temperature is 11.8℃; the highest salinity is 35.40, the lowest salinity is 2.2; the highest air temperature is 38.4℃, the lowest is 3.2℃.
15. Xisha Marine Station

Xisha station which belongs to the Haikou Central Marine Station, Bureau of South China Sea, SOA, was established in September, 1959, situated at Haikou City of Hainan Province, Xiuying port.
The observation projects of Xisha sea station include: water temperature, salinity, sea-luminescence, tide, and wave. Meteorological data is from weather stations on the island.

For years, the maximum water temperature of the Xisha station is 36.8℃, lowest water temperature is 17.2℃; The highest salinity is 34.90, the lowest salinity is 25.07; The year most storm directions are NE, frequency of 24%; Most swell directions are NE, frequency of 6%; The highest air temperature is 34.9℃, the lowest is 15.3℃.

16. Nansha Marine Station

Nansha station which belongs to the Haikou Marine Central Station, Bureau of South China Sea, SOA, was established in August, 1988, situated at Hainan Province, Nansha islands Yongshu Reef.
Nansha Islands located at the most south tip of China Sea, including more than 230 island reefs, the beach and the sandbar are composed, is distanced more than 550 nmile to the Hainan Province perigee. The weather is with high temperature, high humidity, high sunshine, and the annual rainfall is above 1,300mm, also there is extremely rich wind power resource. 
Nansha station is far away from the mainland, the environment is bad, the supplies are difficult, and the living condition is bad. The staffs are originally every year exchange one time, afterward changes exchanges one time every half a year.
The observation projects of Nansha station include: tide, wave, wind, salinity, sea-luminescence, air pressure, water temperature, air temperature, precipitation and so on. The station was fully automated observation station.
Section III Main Observation Instrument
Automatic observation technology in the observation stations is widely used. There into, the Xiaomaidao stations’s automatic observation system has been built up and put into use, has a certain representation.

Xiaomaidao automatic observation system is installed in 1994, 1995 completed and put into use by SOA. "System" according to (GB) "Seashore Observing Criterion ", observed waves, tides, salinity, water temperature and air pressure, temperature, humidity, wind, precipitation and other nine elements automatically and processed and transported.

 “The system” respectively uses the domestically produced LPB1-1 platform wave meter, the XZA3-1 meteorology automatic observation system, the SCA5-1 tide level meter, the SZC12-1   temperature-salinity meter and so on 4 single planes is a foundation, take PC-386 computer as master control machine, carries on the management separately to 4 single planes. Each of 4 single planes has the functions of gathering data automatically and processing, demonstration, printing, and storage, transmission and so on respectively. Master control machine may real-time receive the observation data which 4 single planes transmit and carry on the management, save the plate, edit the newspaper automatically; at the same time, it may also take various single planes' stored data  online, which enhanced the material collection rate effectively. The main feature of “the system” is: 

Various single planes and master control machine are both the interconnection and maintains the relative independence. When master control machine work, various single planes move according to master control machine instruction; when master control machine close-down or breakdown, various single planes still could in accordance with their own procedures, to complete their observations.

Large number of observing elements, full-function, to fully meet the national standard (GB) "Seashore Observing Criterion " requirements, strong data retention ; advanced data transfer technology and high degree of automation, easy for the incorporation.

"The system" is the basic use of the single plate into the structure and have the self-inspection function. The system is easy to operate, ease of maintenance, particularly suitable for a day of observation stations, in single or multiple elements of automatic observation. The fact that "The System" is successfully being developed and put into operation has played an exemplary role for building China's automated marine observation net and improving the performance of observation equipment,. Table 1.3-1 is shown as the application of technology and technology indicators for the observation of Xiaomaidao elements.
Table 1.3-1 the observation elements of Xiaomaidao and technology indicators
	Name
	Measuring range
	Accurate
	Measuring time
	Sampling Technology

	Wind speed
	0.5~60m/s
	(±0.5+0.05*V)m/s(≤5m/s)；±10%(＞5m/s)
	continuing
	Photoelectric frequency,

Induction

	Wind direction
	0°~360°
	±10°
	continuing
	Photoelectric encoder

	Temperature
	-30℃~45℃
	±0.3℃
±0.5℃（extremum）
	continuing
	Platinum Resistance

	Air pressure
	850~1,050hPa
	±1hPa
	continuing
	Air compress box 

	Humidity
	0~100%
	‹50%，±2%；≥50%，±5%
	continuing
	Lithium chloride

	Precipitation rain fall
	0~999mm
	‹10mm，±0.2mm；≥10mm， 2%
	continuing
	Precipitation Bottle

	Marine wave
	Wave height

0~20m

Cycle 2~20s
	≤±5%

≤±0.5s
	continuing or timing
	Ultrasonic sensors

	Tide
	0~10m
	±1.0cm
	continuing
	Mechanical encoder

	Water temperature
	-5.0℃~30.0℃
	±0.1℃
	timing
	Platinum Resistance

	Salinity
	25~35
	±0.2
	timing
	conductivity


Chapter Ⅱ Marine Buoy
Section I Distribution of China's marine buoy

The main types of Chinese marine buoy are marine data buoys, special marine buoys, measuring current dive buoys and drifting buoy. And the marine data buoy is the development key, so far altogether China has developed the large-scale, medium and small-scale 14 sets of marine data buoy since 1965, and has built the corresponding shore receiving station separately in the South China Sea, East China Sea and North China Sea. China Argo Project has deployed 46 floats in the Western Pacific and Eastern Indian Marines. Now there are 20 floats still active.
Section II Main Marine Buoys and Operations
1. H23-marine hydro- meteorology telemetering buoy

The buoy is boat-shaped buoy, with length of 3 m, width of 1.9 m, height of 0.9 m. The survey item, range, accuracy and the sensor using form are shown in table 2.2-1. The buoy take the marine experiment in the Qingdao offshore sea area, continuous working 27 days.

Table 2.2-1 H23-marine hydrology meteorology telemetering buoy

	Sequence number
	Item
	Range
	Accuracy
	Sensor 

	01
	Average wind speed
	0~20 m/s
	
	Cup anemometer

	02
	Wind direction
	16 directions
	±1
	Two-impeller

	03
	Air temperature
	-15℃~+35℃
	±0.5℃
	Copper resistance

	04
	Air pressure
	950 hPa~1，050 hPa
	±2 hPa
	aneroid barometer 

	05
	Water temperature
	-2℃~+30℃
	±0.2℃
	Copper resistance

	06
	Current speed 
	0.03~0.5 m/s
	
	printing current meter

	07
	Current direction
	36 directions
	±1 
	


2. Marine data buoys of I-type

I-marine data buoy is disc-shaped made by the steeliness, with diameter 10 m, height 2.6 m, underwater depth 1.4 m, tonnage 50 t, free hauling velocity 4~5 kn; It has 10 observation factors, the survey item, range, accuracy and the using form of sensor are showed in the Table 2.2-2. 

Table 2.2-2   I-marine data buoys observation factors

	Sequence number
	Item
	Range
	Accuracy
	Sensor

	01
	Wind speed
	0~50 m/s
	±(1+5% V) m/s
	Cup anemometer

	02
	Wind direction
	16 directions
	±1 
	Two-impeller

	03
	Air temperature
	-10℃~+40℃
	±0.5 hPa
	Thermistor

	04
	Air pressure
	930~1,040 hPa
	±1.5 hPa
	aneroid barometer

	05
	Humidity
	40%~100%RH
	±10% RH
	Psychrometer 

	06
	Surface water temperature
	-2℃~+35℃
	±0.2℃
	Thermistor

	07
	Deep water temperature
	-2℃~+35℃
	±0.2℃
	Thermistor

	08
	Salinity
	28~34
	±0.1
	Induce conductivity meter

	09
	current speed
	0.03~2.5 m/s
	±5% full scale division
	printing current meter

	10
	current direction
	0°~360°
	±5°
	


3. “Nanfu 1” marine data buoy

It is disc-shaped made by the steeliness, diameter 6 m, height 1.4 m, tonnage 15.5 t, single-anchor mooring, working depth of 80 m; It has 11 hydrometeorology essential factors.  The survey item, range, accuracy and the using form of sensor are showed in the Table 2.2-3. 
Table 2.2-3   “Nanfu 1” marine data buoy

	Sequence number
	Item
	Range
	Accuracy
	Sensor

	01
	Average wind speed
	0~50 m/s
	±（1+5%V） m/s
	Cup anemometer

	02
	Maximum wind speed
	50 m/s maximum
	±（1+5%V） m/s
	

	03
	Wind direction
	16 directions
	±1 
	Two-impeller

	04
	Air temperature
	0℃~40℃
	±0.5℃
	Thermistor

	05
	Water temperature
	0℃~35℃
	±0.2℃
	Thermistor

	06
	Salinity
	28~35
	±0.1
	Induce salinity meter

	07
	Average wave height
	0~15 m
	±10%
	Induce acceleration meter

	08
	Average wave cycle
	0~20 s
	±1 s
	

	9
	Current speed
	0.03~2.5 m/s
	±2% standard deviation
	Rotor Hall witch

	10
	Current direction
	0°~360°
	±10°
	potentiometer magnetic compass

	11
	Buoy position
	0°~360°
	±10°
	potentiometer magnetic compass

	12
	Anchor pulling force
	0~3 t
	±5%
	Strain gauge


4. “Kefu 2” marine hydrology meteorology remote control telemetering buoy
The hauling velocity of this buoy is 9 kn, with diameter 5 m, height 1.8 m, sea gauge 1.1 m, tonnage 14 t, single-anchor mooring, operating depth 200 m; It have 12 observation factors, the survey items, range, accuracy and the using form of sensor are showed in the Table 2.2-4. The sensor is designed and manufactured by the Institute to the most.

Table 2.2-4 “Kefu 2” marine hydrology meteorology remote control telemetering buoy observation factors

	Sequence number
	Item
	Range
	Accuracy
	Sensor

	01
	Average wind speed
	0~50m/s
	±(1+5%V)m/s
	Cup anemometer

	02
	Maximum wind speed
	0~50m/s maximum
	
	

	03
	Wind direction
	32 directions
	±1 
	Two-impeller

	04
	Air temperature
	0℃~40℃
	±0.2℃
	Temperature measurement crystal

	05
	Air pressure
	840~1，070hPa
	±1hPa
	aneroid barometer

	06
	Relative humidity
	%10~%85
	±5%
	Thermistor

	07
	Water temperature
	-2℃~+35℃
	±0.1℃
	Platinum Resistance, orthogonal oscillator

	08
	Salinity
	27~35
	±0.1
	Induce acceleration  meter

	09
	Wave height
	0.5~20m
	±10% full scale m
	Vibrating string acceleration  meter

	10
	Wave cycle
	4~20s
	±0.5s
	

	11
	Current speed
	0.05~2.5m/s
	±2% standard deviation
	Rotor Holl switch

	12
	Current direction
	0°~360°
	±10°
	potentiometer magnetic compass

	13
	Buoy position
	0°~360°
	±10°
	potentiometer magnetic compass


5. Ⅱ-marine data buoy

The research work of Ⅱ-marine data buoy presided over by the State Oceanic Administration. Ⅱ-marine data buoy is disc-shaped made by the steeliness, with diameter 10 m, height 2.2 m, sea gauge 0.85 m, tonnage 52 t. it has 13 observation factors; the items, range, accuracy and the using form of sensor are shown in the Table 2.2-5.
Table 2.2-5 Ⅱ-marine data buoy observation factors
	Sequence number
	Item
	Range
	Accuracy
	Sensor

	01
	Average wind speed
	0~50m/s


	±(1+5%V)m/s
	Rotary vibration type proximity switch

	02
	Maximum wind speed
	
	
	

	03
	Average wind direction
	0°~360°
	±10°
	Two-impeller

	04
	Air temperature
	-15℃~+40℃
	±0.5℃
	AD590

	05
	Air pressure
	840~1，050hPa
	±1hPa
	aneroid barometer

	06
	Water temperature
	-3℃~+35℃
	±0.5℃
	AD590

	07
	Effective wave height
	0.5~20 m
	±10°
	Induce acceleration  meter

	08
	Maximum wave height
	
	
	

	09
	Effective wave cycle
	3~25s
	When 3~20s

：±10%
	

	10
	Maximum wave cycle
	
	
	

	11
	Spectrum
	0.02~0.5Hz
	Sampling interval 0.5 s, tape records
	

	12
	Current speed
	0.05~2 m/s
	±0.05° m/s
	Self-contained current meter

	13
	Current direction
	0°~360°
	±10°
	

	14
	Buoy position
	0°~360°
	±3°
	clinometer

	15
	Buoy incline
	0°~45°
	±1.5°
	


6. Minitype marine data buoy

The structure of buoy is cirque-shaped dobber and keel below, diameter 2.9 m, depth 0.88 m, sea gauge 0.548 m, tonnage 3.327 t. It has 11 hydrometeorology essential factors, the survey items, range, accuracy and the using form of sensor are shown in the Table 2.2-6. 

Table 2.2-6 FZS1-1 marine data buoy observation factors
	Sequence number
	Item
	Range
	Accuracy
	Sensor

	01
	Average wind speed
	0~60m/s


	±(1+5%V)m/s
	Cup anemometer

	02
	Maximum wind speed
	
	
	

	03
	Average wind direction
	0°~360°
	±10°
	Vane

	04
	Maximum wind direction
	
	
	

	05
	Air temperature
	-15℃~+40℃
	±0.5℃
	Platinum wire resistance

	06
	Air pressure
	840~1，050hPa
	±1hPa
	Vibration barometer

	07
	Water temperature
	-3℃~+35℃
	±0.5℃
	Platinum wire resistance, DC voltage

	08
	Effective wave height
	0.5~20 m
	±10%
	Acceleration  meter

	09
	Maximum wave height
	
	
	

	10
	Effective wave cycle
	3~25s
	When 3~20s

：±10%
	

	11
	Maximum wave cycle
	
	
	

	12
	Spectrum
	0.02~0.5Hz
	Sampling interval 0.5 s, tape records
	

	13
	Current speed
	0.05~2 m/s
	±0.05m/s
	Acoustics current meter

	14
	Current direction
	0°~360°
	±8°
	

	15
	Buoy position
	0°~360°
	±3°
	Magnetic compass


7. Deep marine data buoy

It is disc-shaped made by he steeliness, with diameter 10 m, height 2.12 m, tonnage 54 t. single-anchor mooring, operating depth 80 m; It has 12 hydrometeorology essential factors, the survey items, range, accuracy and the using form of sensor are shown in the Table 2.2-7. 
Table 2.2-7 China's first large deep-sea observation data buoy project
	Sequence number
	Item
	Range
	Accuracy
	Sensor

	01
	Average wind speed
	0~60 m/s
	（1+5%V） m/s


	Cup anemometer

	02
	Maximum wind speed
	
	
	

	03
	Average wind direction
	0°~360°
	±5
	Empennage, Potentiometer

	04
	Air temperature
	-5℃~+45℃
	±0.5℃
	AD590

	05
	Air pressure
	850~1,050 hPa
	±1 hPa
	Vibration barometer

	06
	Water temperature
	-5℃~+45℃
	±0.5℃
	AD590

	07
	Wave height
	0.5 m
	±10%
	differential capacitance gravity acceleration  meter

	08
	wave cycle
	3~25 s
	≤±0.5 s
	

	09
	Spectrum
	0.01~0.5 Hz
	Sampling interval 0.5 s, tape records
	

	10
	Current speed
	0.05~2.5 m/s
	±3% full scale m/s
	Rotor Holl switch

	11
	Current direction
	0°~360°
	±10°
	potentiometer magnetic compass

	12
	Buoy position
	0°~360°
	±3.5°
	Magnetic Fluxgate compass

	13
	Buoy incline
	0°~45°
	±2% full scale
	differential capacitance inclination


8. Marine data buoy network

Chinese marine data buoy development and the buoy network construction obtains the national attention and support. Started from 1965 to the period of 1986 to 1990, it totally developed 11 set buoys, introduced 6 set, established 3 shortwave reception shore station, two ARGOS system user ground receiving stations, transformed two buoy work ship, marine buoys basically meet the needs of China's networking needs. During the period of 1990 to 1995, it focused on the technological transformation of the buoy system, strengthened management, and accumulated experience. Normal work's 4 sets of buoys of this period maintain the definite 3 position long-term continuous working. During the period of 1995 to 2000, the effective buoy quantity reaches 14 set, guaranteed the definite 6~8 position can have the buoy to carry on the surveillance normally continuously.
Section III Drifting Buoy
Argo is a global array of 3,000 free-drifting profiling floats that measures the temperature and salinity of the upper 2000 m of the marine.  This allows continuous monitoring of the temperature, salinity, and velocity of the upper layer, with all data being relayed and made publicly available within hours after collection.

Argo has made remarkable progress towards its objectives that were set in 1998. It is already the mainstay of the in situ marine-observing system and its data have made possible research and operational activities that were previously impossible. Argo data have started to shed light on some of the key questions about the marines’ role in the earth’s climate system. Sustained support in the coming decade will enable the Argo array to be fully implemented, utilized, and assessed, and to realize its value as the key element of the global marine observing system.
Argo is sponsored by two international programmers that needed more and better marine observations. The World Climate Research Programmer’s CLIVAR seeks to understand Climate Variability and predictability from years to decades. GODAE (the Global Marine Data Assimilation Experiment) demonstrates the value of real-time operational marine prediction. Argo and satellite data are assimilated into marine circulation models to make detailed global analyses and forecasts of marine properties. Operational marineography centers and climate centers use Argo data in a wide range of applications: climate and seasonal forecasting, weather (e.g. hurricanes) forecasting, marine safety, maritime transport, fishery management, offshore industry, and defense. 

In order to provide information on the constantly-changing array, float deployments and positions would be tracked through an Argo Information Centre (AIC) established under the Intergovernmental Marineographic Commission (IOC) of UNESCO. The floats would have a design life of at least 4 years meaning that 800 floats per year would be needed to maintain the 3° x 3° array of 3000 floats. The first Argo floats were deployed in late 1999. (Figure 2.3-1)

Many new countries have joined the original 10 that launched floats in 2000. At the latest count 27 countries have deployed and operated floats or been assisted with float deployments (Argentina, Australia, Brazil, Canada, Chile, China, Costa Rica, Denmark, France, Germany, Iceland, India, Indonesia, Ireland, Japan, Korea, Mauritius, Mexico, Mozambique, the Netherlands, New Zealand, Norway, Russia, South Africa, Spain, the UK and the USA, as well as the European Union and Pacific Island nations). Floats have been deployed from ships ranging from small research vessels to huge container ships and also from aircraft.

In mid-February 2006 Argo had a global array of 2355 floats in the ice-free areas deeper than 2000 m. This represents almost 80% of the target arrays. The number of profiles has risen steadily and since mid-2002 Argo has been the largest single source of marine profile data. As well as being more numerous, the Argo data go deeper than the 750 m XBTs, measure temperature much more accurately, and also collect salinity and marine current data. In the Southern Marine Argo now collects temperature/salinity profiles at 50x the pre-Argo rate.

Argo has built an efficient data management network of national centers that provides data in real time (90% of profiles available within 24 hours and almost all within 48 hours) and delayed mode, from two global hubs, one hosted by Coriolis (France) and the other by GODAE (USA). Operational weather and climate centers can also get the real-time data from the WMO Global Telecommunication System.

Temperatures are accurate to ±0.005 °C and depths to ±5 m. For salinity there are two answers. The data delivered in real time are sometimes affected by sensor drift. For many floats this drift is small, and the uncorrected salinities are accurate to ± 0.01 p.s.u. At a later stage salinities are corrected by expert examination, comparing older floats with newly deployed instruments and with ship-based data. Following this delayed-mode correction, salinity errors are reduced further and in most cases the data become good enough to detect subtle marine changes.
The working principle of buoys is, when scientists put them into the sea using ships or aircrafts, they will dive automatically to the submarine 2000 meters underwater, and then drift with current, automatically float upward every 10 days, measure some marine information such as temperature and salinity of sea water through electronic transducer installed on buoy, report own serial number and position through special localization and communications satellite, together with the profile measurement data sent to ground receiving stations.( Figure2.3-2)

The China Argo Ocean Observing Network Experiment was implemented on January 2002. China Argo Project has deployed 46 floats in the Western Pacific and Eastern Indian Marines. Now there are 20 floats still active.( http://www.argo.org.cn/data/data.html). The Figure 2.3-3 and Table 2.3-1 are China Argo buoy release location.

Under the support of Ministry Of Science and Technology (MOST) and State Oceanic Administration (SOA), the China Argo project has now fulfilled the tasks of Argo floats deploying, real-time data receiving, processing and data application.
Remarkable achievements have been made in the China Argo project's setup and operational running in the following aspects.

1. Set up the China Argo Ocean Observing Network Experiment

Until October 2003, China has deployed 19 Argo profiling floats successfully in the area of northwestern Pacific Ocean and constructed our own Argo ocean observing network frame, and became the important part of the Global Argo Ocean Observing system.
2. Establish the Argo Real-time Data center

Under the support of relative organizations, "the Chinese Argo real-time data center" has been established, and the Chinese Argo website (http://www.Argo.org.cn) has been registered successfully. The broad band LAN has been set up and become the fast access to the outside. We have established the long-term cooperation relations with the Collect Location Satellite (CLS), and registered as name "China’s Argo Project" (program number: 2528).

3. Establish the Argo Real-time quality control system

We have successfully introduced and compiled the Argo real-time/delayed-mode quality control systems. Now the project has the ability to process and calibrate the data obtained from PROVOR and APEX floats. The Argo data through the real-time Quality Control could be issued on the website of “China Argo Real-time Data Center” within 24 hours.

4. Share the Argo Data

After processed timely, the data from the Argo floats deployed by China, as well as the global Argo data were distributed to the users in CD format. Until now, we have distributed about 200 data CD to 45 different organizations and institutes within one year. And the data is issued onto the website of “China Argo Real-time Data center.

5. Carry out the study on the application of Argo data

Using the Data from the Argo profiling floats deployed by China and member states of International Argo Program, the study on the application of the data and assimilation experiment in the fields of oceanography and atmosphere was carried out. And a sum of research papers and technical, analysis reports were present. There are 16 papers have been published on the scientific magazines, 2 papers have been exchanged on the First Argo Science Workshop, 6 papers have been exchanged on the domestic or foreign conferences.

6. Become the important member state of International Argo Program

We successfully hosted the 5th International Argo Science Team Meeting in Hangzhou during March 3-6, 2003. There were 54 members from 11 countries participated the meeting. The meeting indicated China‘s big contribution to the International Argo Program, and also highlighted the status of China in the International Argo Program. China therefore became the important member state of the International Argo Program (at present there are 11 countries joined), and one oceanographic scientist became the formal member of the International Argo Science Team.

During the project’s implementation, we published the book named “Introduction to the Global Argo Observation Program”, and assisted to finish the topic program named “Targeting on the Pacific” on China Central Television (CCTV-2). The program comprehensively introduced the progress of the China Argo project, and was broadcasted on Chinese and English Channel. The book and the topic program not only helped the scientists know more about the Argo project but also attracted the public to understand this project.
Chapter III Marine Survey Ship
Section I Situation of China`s Marine Survey Ship
In 1965, China started to design and construct the first unlimited navigation area marine comprehensive survey ship “Shijian”. In the 1960s, it has built China first marine survey practice ship “Dongfanghong”. In the 1970s, various types of survey ship which is newly built and refit by the State Bureau of Marineic Administration sum to 51, including 800 tons of 7, “Shuguang 1” to “Shuguang 7”, and 1,100 tons of 7, “Xiangyanghong 1” to “Xiangyanghong 8” comprehensive survey ship. It built a comprehensive marine survey ship "XiangYangHong 9" in 1977. In addition, China has also built and modified two 10,000 tons marine review ship. “Xiangyanghong 5”, which refitted using marine cargo ship, once refitted twice in 1972 and 1979. In order to meet satisfying south marine inspection's need, it built an oversize comprehensive marine survey ship “Xiangyanghong 10”.

From the end of 70s to the early 80s, China has additionally constructed two comprehensive marine survey ships “Xiangyanghong 14” and “Xiangyanghong 16”, accessorial constructed 5 offshore survey ships: “Haidiao 105” to “Haidiao 107” and “Haidiao 465”, “Haidiao 406”.
In order to undertake “the national marine pollution monitoring network” coastal regular monitor duty, it also transformed a part of offshore survey ships “Shuguang 1”, “Xiangyanghong 2” and so on, which contained theincreased pollution monitor function and, madeking it to be Chinese marine monitoring ship.
In addition, the geological minerals department designed and constructed large-scale marine geophysical exploration ship “Haiyang 1” and “Haiyang 4” in order to investigate geological survey of mineral resources in China's coastal waters, and designed and constructed 4 marine engineering geological survey ships, “Fendou 3” to “Fendou 6”, also introduced a same type survey ship “Fendou 7” from the US. Chinese Academy of Sciencer designed and constructed comprehensive marine survey ship “Kexue 1” and “Shiyan 3”, which are were emphases on geophysical prospecting. In the 70s, in order to develop Bohai Sea and South Sea oil and gas resources, the petroleum department introduced advanced equipment from Japan, Germany, France and other countries, equipped two geophysical exploration ships “Binhai 502” and “Binhai 503” for Bohai Sea. It has introduced one geophysics survey ship “Binhai 504” from France, also introduceds two geophysics survey ship “Binhai 511” and “Binhai 512” from Japan. In addition, it designed and constructed one dual-body engineering geology core ship “Kantan 1”. In the late 70s, the petroleum department introduced two geophysical exploration ships “Nanhai 501” and “Nanhai 502” from Japan, imported equipment from France and constructed one engineering geology core ship “Nanhai 503”. To the middle 80s, all types of ships speciallyespecially for development of marine oil and gas geophysical exploration, geological exploration and geological engineering core-drilling have reached to 20.

China Fishery department has also made one batch of 350 tons inshore fishery survey ships, such as “Huanghai 1” to “Huanghai 4”, “Dongjin 1”, “Dongjin 2” and so on. It also, introduced “Dongfang” (1,600 tons) from Japan and “nanfeng 704” (1,750 tons), introduced “Beidou” introduced from Norway (1,500 tons). To the middle 80s, China has formed a sizable fleet of marine survey.
In the late 80s, with rapid development of China marine technology, marine survey ship unceasingly consummation and enhancement according to investigation duty change and advance in technology. In order to meet the needs of Antarctic Survey, China State Bureau of Oceanic Administration bought up an ice strengthen transport ship from Finland, named “Jidi” scientific research ship, then put it in Antarctic Survey work. In 1993, the State Bureau of Oceanic Administration has purchased the polar inspection and transportation ship “Xuelong”. The state invested 31,000.000 Yuan successively to refit this ship, which participated in the 11th and 12th Antarctic Survey and played a good role.
The geology and mining department has introduced many advanced equipments from abroad in the late 80s, and refitted “Fendou 4”and conventional geophysical exploration ship so as to greatly enhance its detection accuracy and efficiency. In addition, during the same period, the geology and mining department also purchased displacement 1,600 tons modernized Earth research and exploration ship from the US named“Faxian”, which has high precision and high efficiency of the exploration inspection capabilities.
In order to strengthen the marine environment pollution monitor, China State Bureau of Marineic Administration has also designed and constructed “China Haijian 72” at the late 80s. Since then, it also has made two similar marine survey ships “China Haijian 18” and “China Haijian 49”.

China has carried out the Pacific Marine manganese nodule investigation, the initial period is the use of general comprehensive marine survey ship, the State Bureau of Marineic Administration has purchased the open sea synthesis research ship from Russia in 1995, and refitted the marine mineral resource survey ship “Dayang”. It putting to use causes China's marine mineral resource investigation ability greatly improved.
China has already established a large-scale, full range survey ship team, to meet the basic needs of the survey.
Section II Main Marine Survey Ship
1 Multi-purpose Survey Ship
1). “Shijian”

It belongs to the Bureau of East China Sea, SOA. Main criterion and performance: total length of 94. 73m, designed waterline long of 87m, model width of 14 m, depth molded of 7.8m, underwater depth of 4,75m, tonnage of 2,955t, maximum speed of 16kn, endurance 7,500n mile (by speed of 14.5kn), fixed bed of 119.

Laboratory: hydrology physics lab, marine chemistry lab, wave lab, ocean optics lab, underwater acoustic lab, geological lab, seism lab, plankton lab, benthonic organism lab, microorganism lab, meteorological lab.

Mainly investigating equipments and instruments includes: electric driving shallow water winch, electric driving geological winch, fluid drive hydrographic winch, deep water net winch, analyzer, transmitter, azimuth mirror, seismograph, distiller, and thermostat and so on.
2). “Xiangyanghong 5”

It belongs to the State Bureau of Oceanic Administration South China Sea Substation. Main criterion and performance: total length of 152.6m, designed waterline long of 141.62m, model width of 19.4m, depth molded of 11.65m, sea gauge of 7.3m, tonnage of 13,650t, maximum speed of 16.4kn, endurance 18,000 n mile, 120 days, wind resistant strength of 12 levels, fixed bed of 208.

Laboratory: marine research lab, chemical laboratory, geological laboratory, biological laboratory, gravity laboratory, microorganism laboratory, wave laboratory, underwater sound laboratory, gravity instrument lab, weather forecast lab, sea surface observation lab.

Mainly investigating equipment and instrument includes: hydrology motor-winch, hydrology hydraulically-powered winch, geological motor-winch, conventional sea investigation instrument, radar, gravimeter, drying oven, electric heating constant temperature incubator and so on.
3). “Xiangyanghong 7” and “Xiangyanghong 8”

“Xiangyanghong 7” and “Xiangyanghong 8” are the sister ships It belongs to the State Bureau of Marineic Administration North Sea Substation, already retired. Main criterion and performance: total length of 74m, designed waterline long of 68.5m, model width of 10.0m, depth molded of 4.7m, sea gauge of 3.4m, tonnage of 1,178.9t, speed of 17.5kn, endurance 4,000 n mile, 40 days, wind resistant strength of 10 levels, fixed bed of 101.

Laboratory: meteorological laboratory, hydrology laboratory, geological biology laboratory, underwater sound laboratory, chemical marineography laboratory, gravimeter room, sonar room.

Mainly investigating equipment and instrument includes: shallow water motor-winch, hydrology motor-winch, exchange motor-winch, ocean current meter, CTD, acoustic meter, photoelectric colorimeter, radio transceiver, gravimeter and so on.
4). “Xiangyanghong 9”

It belongs to the State Bureau of Oceanic Administration North China Sea Substation, which is now retired. Main criterion and performance: total length of 112.09m, designed waterline long of 102m, model width of 15.2m, depth molded of 8.2m, sea gauge of 5.5m, tonnage of 4,435t, speed of 18.2kn, endurance 10,000 n mile(speed of 17kn), holding force of 60 days, wind resistant strength of 12 levels, fixed bed of 128.

Laboratory: hydrology laboratory, physical laboratory, chemical laboratory, biological and microorganism laboratory, geological laboratory, sea level observation room, weather forecast room, electronic accounting machine room.

Mainly investigating equipments and instruments includes: deep water drag net fluid drive  winch, deep water hydrology hydraulically-powered winch, geological motor-winch, shallow water motor-winch, ships meteorograph, 10,000m sounder, fish finder, sounder, gravimeter, magnetometer, CTD, guidance anemoscope, incubator and aquarium minority box.
5). “Xiangyanghong 10”

It belongs to the State Bureau of Oceanic Administration East China Sea Substation. Main criterion and performance: total length of 156.09m, designed waterline long of 140.0m, model width of 20.6m, depth molded of 11.5m, sea gauge of 6.8m, tonnage of 12,467.9t, speed of 20.6kn, endurance 18,000 n mile, holding force of 120 days, wind resistant strength of 12 levels, fixed bed of 305.

Laboratory: hydrology laboratory, chemical laboratory, biological laboratory, microorganism laboratory, underwater sound laboratory, optics laboratory, gravimeter room, upper air meteorology observation room, sea level observation room, communication laboratory, weather forecast room, radar compartment, satellite cloud picture receiving office, electronic accounting machine room and so on.

Mainly investigating equipments and instruments includes: hydrology hydraulically-powered winch, geological motor-winch, electric cable motor-winch and so on altogether 12, 675 acquisition radars, 711 measured that the rain radar, 843 typhoon radar, 704 radars, Doppler high LF receiver, satellite cloud picture receiver, 69-Ⅲ fish finder, gravimeter, physiognomy meter, magnetometer, 5KW transmitter, 30KW transmitter, radar wave meter and converter.
6). “Xiangyanghong 14” and “Xiangyanghong 16”

“Xiangyanghong 14” and “Xiangyanghong 16” are two sisters comprehensive marine survey ship. “Xiangyanghong 14” now belongs to the State Bureau of Oceanic Administration East China Sea Substation; it once undertook the Sino-US coast air interaction cooperation research between China and the United States commitment to cooperation on the voyage over the task of investigating and other sea-finding mission. “Xiangyanghong 16” had a commitment to China Pacific manganese nodules-finding mission.

Main criterion and performance: total length of 110.99m, designed waterline long of 102.0m, model width of 15.2m, depth molded of 8.2m, sea gauge of 5.5m, tonnage of 4,440t, speed of 18.47kn, endurance 10,000 n mile, 60 days, wind resistant strength of 12 levels, fixed bed of 129.

Laboratory: hydrology laboratory, physical laboratory, chemical laboratory, biological laboratory, geological laboratory, gravimeter lab, sea level observation lab, weather forecast lab, meteorological information section, upper air report lab, meteorological appraisal lab, computer lab and so on.

Mainly investigating equipment and instrument includes: deep water demersal drag net hydraulically-powered winch, geological motor-winch, shallow water motor-winch, electric cable motor-winch, ships meteorograph, repeater gyro-compass, full wave receiver, cloud chart receiver, 10,000m Echo Sounder, fish finder, gravimeter, Echo Sounder.
7). “Shiyan 3”

It is an marine comprehensive survey ship, which was constructed in 1981, belongs to Chinese Academy of Sciencer South China Sea Institute of Marineography. It is one of Chinese present main marine surveys and research ships, once many times undertook many times such as “west the Pacific Marine scientific expedition”, “the tropics sea whole world atmosphere coupling coast air response experiment”, “the Nansha Islands and is close to the sea area synthesis scientific expedition” and so on large-scale multi-disciplinary synthesis scientific expedition duty.

Main criterion and performance: total length of 104.21m, model width of 13.74m, sea gauge of 4.9m, tonnage of 3,324t, total tonnage of 2,571 t, speed of 16kn, endurance 4,500 n mile, holding force of 30 days, fixed bed of 88.

Laboratory: meteorological laboratory, chemical laboratory, chemical hydrology laboratory, hydrology laboratory, biological laboratory, geological laboratory, physics laboratory and so on, totally 16 laboratories.

Mainly investigating equipments and instruments includes: each kind of specialized winch of 8, rain measurement radar, satellite nephogram receiver, facsimile meteorology receiver, meteorograph, magnetometer, 10,000m sounder, submarine telecommunication, CTD, towed vehicle and so on.
8). “Dongfanghong”

It belongs to Ocean University of China, is now retired. Main criterion and performance: total length of 86.84m, designed waterline long of 78.0m, model width of 13.20m, depth molded of 7.40m, sea gauge of 4.4m, tonnage of 2,345t, speed of 15.3kn.

Laboratory: hydrology laboratory, meteorological laboratory, geological laboratory, physical prospecting laboratory, biological laboratory, physical laboratory and chemical laboratory.

Mainly investigating equipment includes: hydrographic winch, physical winch, geological winch, hydraulic pressure hydrographic winch, electrically operated geological winch, crane.
9). “Dongfanghong 2”

Main criterion and performance: total length of 96m, model width of 15m, depth molded of 8m, sea gauge of 5m, tonnage of 3,235t, speed of 18kn, endurance 12,000 n miles, holding force of 60 days, fixed bed of 196.

Laboratory: 5 general laboratories, deck practice observation area 200m2, navigation practice lab, classroom 108M2, also has central computation laboratory, meteorological sonde detect air lab, gravimeter lab, isotopes laboratory, darkroom and so on.

Mainly investigating equipments includes: 6, 000 m bottom sampling motor-winch, 6,000 m hydrological hydraulic winch, 2,500 m temperature and salinity, depth measurement system (CTD) with a cable winch,; 1 , 300 m hydrological hydraulic winch, 2 tons of gantry crane, 6 tons of gantry crane.
2. Special Survey Ship
1). “Jidi”
It is South Pole scientific expedition ship, acted as an agent managed by the State Bureau of Oceanic Administration North Sea Substation. It went to the South Pole to carry out the task 3 times. During the period of October, 1986 to May, 1987 to the South Pole, It firstly initiated China sail around world and marine multi-disciplinary inspection achievements. From November, 1988 to April, 1989, it went to the South Pole for the second time, arrived at extremely in the southeast Antarctic Circle Pu Leeds bay for the first time, completed a mission of Zhongshan station establishment. In October, 1989, it implemented a scheme of “a ship two stations”, opened a new route that started in Changcheng station along latitude 62 S and clockwise around the Antarctic continent headed for the Zhongshan station.
Main criterion and performance: total length of 152.4m, model width of 20.0m, depth molded of 10.0m, sea gauge of 6.6m, tonnage of 12,904t, speed of 15.1kn, endurance 20,000 n mile, holding force of 710 days, wind resistant strength of 12 levels, fixed bed of 120.

Laboratory: Hydrology laboratory, gravimeter laboratory, chemical laboratory, weather forecast laboratory, meteorological telegraphic duties laboratory.

Mainly investigating equipments and instruments includes: 6,000 m geological winch, 3,000 m hydrological winch, gravimeter, azimuth mirror, sounder, daily production 24~30 t fresh water desalination system, airplane platform and hangar, “Dolphin” helicopter, sewage processor which may supply 80 people to use.

2). “Xuelong”
It is the Chinese third generation South Pole inspection ship, acted as an agent the use managed by the State Bureau of Oceanic Administration East China Sea Substation. Main criterion and performance: total length of 167m, model width of 22.6m, depth molded of 13.5m, sea gauge of 9.0m, tonnage of 21,025t, speed of 18kn, endurance 14,000n mile, ice overpassing ability of 1. 2 m, navigate speed of 0.5kn.
Mainly investigating equipments and instruments includes: 6,000 m and 3,000 m winch used for investigations, each kind of marine inspect laboratory altogether sum to approximately 200 m2, low-resolution satellite nephogram receiving equipment and conventional automatic meteorological observation equipment, CTD, Acoustic Doppler Current Profiler (ADCP), and so on.
3). “Dayang 1”
It is Marine Mineral Resources comprehensive survey ship, acted as an agent managed by the State Bureau of Oceanic Administration North Sea Substation. It has completed many comprehensive surveys successively, such as the Pacific Marine poly metallic tuberculosis inspection and East China Sea continental shelf topography comprehensive survey. Main criterion and performance: total length of 104.5m, model width of 16m, sea gauge of 5.86m, tonnage of 5,660t, maximum speed of 16.3kn, holding force of 165 days, fixed bed of 96.

Laboratory: Deep water townet laboratory, Sea Beam Laboratory, geological laboratories, chemical laboratories, hydrological biological laboratory, meteorological lab.
Mainly investigating equipments and instruments includes: 10,000m fluid drive geological winch, deep water townet winch, hydrographic winch, "A" type rack, crane, deep water towed  acoustic systems and optical systems, Sea Beam2100-type multi-beam system, XBT system, ZQC1-2 oceanography automatic data sampling and processing system, such as GPS and Depth Sounder.
Section III Marine Survey Ship Data Pigeonholing
At present, marine survey ship data is hold in the possession by each department. Each department gets the data and does pigeonholing by itselves.

Chapter Ⅳ Voluntary Observing Ships (VOS) Observing System
Section I Distribution and Management of Chinese Voluntary Observing Ships

China chooses 120 merchants ships to equip the automatic observation equipment, carried on the voluntary ship measuring and reporting work. And it has equipped the maritime satellite communication facility on mainly 30 voluntary ships which have the high rate of navigation, good performance and navigated in the domestic service. It has built three maritime satellite receiving stations in Qingdao, Shanghai and Guangzhou, carried out the satellite communication for observation data. Other voluntary ships still transmit data from corresponding department on the ship to the coastal station. Three sea area's shipping forecast management centers are responsible for the collection, processing, the archive and the correspondence work of the non-real-time voluntary ship measuring and reporting data.

At present, China only have 35 voluntary ships which take part in shipping assistant measuring and reporting work, South China Sea have 9,East China Sea have 15, North China Sea have 11, mainly distributes in some fixed line merchant ships. Voluntary ship observation elements includes: wind direction, wind speed, air pressure, air temperature, humidtity and so on, run short of hydrology observation.
Section Ⅱ Observation Item and Instrument
1. Composition of VOS System
Voluntary ship has been equipped with the advanced technology of ship's automatic monitoring system and Inmarsat-C mobile earth station (MES). The voluntary ship automatic observation and prediction system is an automatic observation device which consisted of a measurement sensor and its interface circuits, data acquisition and processing systems, communications equipment interfaces, man-machine conversation connection and AC-DC power supplies. And the Inmarsat-C/GPS satellite receive, transmission and positioning system are supplied for oneself by the system. The ship observation and prediction management station’s receive and transmission system are composed of the notebook computer and the desktop computer, the notebook computer used to download data from the ships after they returning from cruise, the desktop computer used in the memorize,reorganization and transmission for the observation data. Voluntary ship automatic observation and prediction system's basic component is shown in Figure 4.2-1. This kind of instrumentation equipment filled gap of our country to volunteer the ship for automatic observation, it obviously enhanced technical level of observation work of our country’s voluntary ships.

[image: image1]
Figure 4.2-1 VOS automatic observation and prediction system
2. Observation Item

Voluntary ship automatic monitoring system can automatically complete the regular collection and processing of wind, barometric pressure, temperature, humidity and sea surface temperature and other meteorological elements in the sea area, and transmit observation data through communication facility. Its monitoring parameters’s measuring range and precision are listed in table 4.2-1.
Table 4.2-1 Range and precision of parameters of VOS measurements
	element
	range
	precision

	Wind speed
	0～ 75 m/s
	when  ≤ 5 m/s：±0.5m/s

when V>5 m/s：士10% ×reading

	Wind direction
	0～360°
	士10°

	Air pressure
	150～1050hpa
	士1hpa

	Air temperature
	一25～ +45℃
	士0.2℃

	Relative humidity
	0～100%
	when ≤5O% ：士5% 

when > 50％:士2%

	Surface water temperature
	一4～+ 35℃
	士 0.5℃


3. Function of VOS System

(1)System automatically observes the meteorological elements and the GPS data every day on time according to "Ships observation and prediction Auxiliary Standard". 

(2) It has the manual input function, which can input some eyeballing projects observation data to automatic observation and prediction instrument, such as wave, cloud, visibility and weather phenomena (Fig 4.2-2). All measurement result (including voyage data) are savee in the semi-conductor memory of observation and prediction instrument,The storage capacity should meet needs of continuous working for a half year on the sea.The data will be archived by the ships observation and prediction managing department's professionals nearby after the ships arrive at the domestic harbor.
(3) It displays the measurement result at real time, simultaneously outputs the result by miniature printer according to observer's hypothesis, and automatic sizing readout to ship on Department concerned, provides the service for the safe navigation.
(4) It completes ships automatic observation and prediction and packet editor at Beijing standard time 02, 08, 14, 20:00, and finally transmits to ground datum receiving station on real time through the satellite communication equipment provided by itself or the ship original communication facility.
Section III Data Communication and Pigeonholing
1. Constitute Constitution of data web
The web is composed of National public grouping exchange data traffic web, UHF and maritime satellite communications. Wire web joint the nods of marine stations, central stations, district operation centers and national operation centers through CHINAPAC and PSTN. Maritime satellite communications system and UHF traffic equipment carry out the network connection of island stations, flat roof stations, and VOS to the bank. The data web is equipped with 298 sets of communication computers, servers, Routers and network card.( Figure 4.3-1)

2. Function of data web

(1) Data transmission

·  Timing transmit observation data;

Observation station, voluntary ship, island station and platform station automatic transmits fixed-time observation data of stipulation time (refer to Beijing standard time 02, 08, 14, 20:00 real-time observation data) and the whole point time among this stipulation time and front last time every day. 

·  Get real time observation data;

When a marine disaster or when necessary, the authorized user may directly move takes the newest observation data of the monitoring station newest observation data.

·  Transmit and get non-real time observation data;

The authorized user may move directly takes complete observation data of monitoring station for date, ten-day period, month, and complete observation data of voluntary ship, island station, platform station for ten-day period, month.

(2) Storage and processingdisposal of data

Real-time data and non-real-time data of communications nodes at all levels are stored and processed separately; real-time data will be kept for 30 days, non-real-time data will be kept for three months to one year.

(3) Run of management

·  System observation: monitoring communications system’s movement and the situation of network load condition;
·  Administration of networks: address management, internal domain name management, boundary routing management and dial-up users routing management and certification;

·  Safety management: user identification, authorized management, illegal user monitoring and network virus guard management;

·  Display of real time observation information: each communication node has the function of displaying real-time observation data display function.

3. Marine station and voluntary ship observation observing flow for system data flow
(1) Timing data transmission
Monitoring station fixed-timing monitors the data at fixed time, and simultaneously transmits to monitors the main monitoring station (central station) and the regional forecasting center. Voluntary ship, island station, platform station fixed-timing monitors the data at fixed time, and transmits to regional forecasting center. Regional forecasting center then after synthesis processing, transmits the data to the country forecasting center through VSAT after synthesis processing,. Data transmission flow sees is displayed as figure 4.3-2. 
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Figure 4.3-2 Timing data transmission flow

(2) Real time data transmission
When a marine disaster happens or when necessary, the user may get real time data making use ofby PSTN or the network of CHINAPAC and the marine environment monitoring station computer communications. Data flow sees is shown as figure 4.3-3. 


[image: image3]
Figure 4.3-3 Real time data transmission flow
(3) Non-real time data transmission
Shore monitoring station transmits the non-real-time monitoring data to the main monitoring station (central station), regional business center and national business center. Non-real-time data of voluntary ship first transmits from the observation and prediction management station to regional business center, and then transmits to national business center. Non-real-time monitoring data of island station and platform station is transmittedtransmits to regional business center and national business center through the main monitoring station (central station). Regional business center and national business center may move directly take non-real-time monitoring data of shore monitoring station and the main monitoring station (central station).Data flow sees is shown as figure 4.3-4.

 
[image: image4]
Figure 4.3-4 Non-real time data transmission flow

4. Data pigeonholing 

The data got by voluntary ship observation transmitted to the nods of marine stations, central stations, district operation centers and national operation centers through CHINAPAC and PSTN, achieving data pigeonholing.
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Figure 1.1-1 North Sea observation station distribution of SOA
(1) Donggang, (2) Xiaochangshan, (3) Laohutan, (4) Beihuangcheng, (5) Dalian, (6) Wentuozi, (7) Bayuquan, (8) Panjin,(9) Huludao, (10) Zhimaowan, (11) Qinhuangdao, (12) Jingtanwan,(13) Tanggu, (14) Tianjin,  (15) Longkou, (16) Penglai, (17) Zhifudao, (18) Chengshantou, (19) Shidao, (20) Yantai, (21) Qianliyan,   (22) Xiaomaidao, (23) Wumatou, (24) Qingdao, (25) Rizhao, (26) Shijiusuo.
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Figure 1.1-2 East Sea observation station distribution of SOA
(1) Lianyungang, (2) Waikejiao, (3) Lvsi, (4) Shanghai, (5) Dajishan, (6) Tanxui, (7) Ningbo, (8) Zhenhai,          (9) Changtu, (10) Zhoushan, (11) Shipu, (12) Kanmen,(13) Wenzhou, (14) Nanji, (15) Sansha, (16) Beishuang,    (17) Beijiao, (18) Pingtan, (19) Chongwu, (20) Xiamen, (21) Dongshan, (22) Yunao, 
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Figure 1.1-3 South Sea observation station distribution of SOA
(1) Zhelang, (2) Shanwei, (3) Dawanshan, (4) Zhapoi, (5) Zhanjiang, (6) Naozhou, (7) Weizhou,
(8) Beihai, (9) Fangcheng, (10) Haikou, (11) Qinglan, (12) Sanya,(13) Xisha, (14) Yongshujiao.
 (摘自《海洋技术》第1期，第22卷，2003年3月，“中国海洋环境监测系统—海洋站和志愿船观测系统的建设与运行”中图1，作者韩家新)
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Figure 1.1-4 Water conservancy bureau estuary sea observation station distribution
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Figure 1.1-5 Distribution of transport, geologic marine observation stations
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Figure 2.3-1 when ARGO achieves 3000, it will cover the global sea
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Figure 2.3-2 the movement of Argo
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Figure 2.3-3 China Argo buoy release location
	NUMBER
	PTT
	WMO
	FLOAT TYPE
	DEPLOY
	STATUS
	META
	DATA

	
	
	
	
	DATE
	LONGITUDE
	LATITUDE
	
	
	

	0001
	08173
	5900019
	APEX
	2002-10-20
	129.45
	22.02
	Active
	>>
	>>

	0002
	08509
	5900020
	APEX
	2002-10-21
	129.52
	18.50
	Inactive
	>>
	>>

	0003
	14905
	5900198
	PROVOR
	2002-03-21
	114.72
	-14.21
	Inactive
	>>
	>>

	0004
	21299
	5900222
	APEX
	2003-01-09
	126.18
	21.22
	Inactive
	>>
	>>

	0005
	21300
	5900223
	APEX
	2003-01-08
	128.07
	17.12
	Inactive
	>>
	>>

	0006
	21301
	5900224
	APEX
	2003-01-03
	129.92
	8.76
	Inactive
	>>
	>>

	0007
	21302
	5900225
	APEX
	2003-01-02
	126.67
	15.50
	Inactive
	>>
	>>

	0008
	21335
	5900226
	APEX
	2003-01-08
	129.10
	15.12
	Inactive
	>>
	>>

	0009
	21371
	5900227
	APEX
	2003-01-05
	131.12
	10.89
	Inactive
	>>
	>>

	0010
	21289
	5900228
	PROVOR
	2003-01-08
	127.17
	19.03
	Inactive
	>>
	>>

	0011
	21294
	5900315
	PROVOR
	2003-01-07
	130.16
	13.00
	Inactive
	>>
	>>

	0012
	21295
	5900316
	PROVOR
	2003-01-05
	132.50
	7.92
	Inactive
	>>
	>>

	0013
	21296
	5900317
	PROVOR
	2003-01-04
	130.00
	6.00
	Inactive
	>>
	>>

	0014
	21297
	5900318
	PROVOR
	2003-01-03
	128.74
	11.16
	Inactive
	>>
	>>

	0015
	24077
	2900242
	PROVOR
	2002-11-26
	128.97
	10.00
	No_Transmission
	>>
	>>

	0017
	23582
	5900220
	PROVOR
	2003-08-11
	130.02
	22.54
	Inactive
	>>
	>>

	0018
	23578
	5900219
	PROVOR
	2003-08-11
	129.00
	23.22
	Inactive
	>>
	>>

	0019
	23754
	2900313
	PROVOR
	2003-08-04
	127.53
	22.88
	Inactive
	>>
	>>

	0020
	26608
	5900462
	APEX
	2004-11-08
	115.08
	-13.19
	Active
	>>
	>>

	0021
	26609
	5900463
	APEX
	2004-01-17
	134.50
	22.50
	Inactive
	>>
	>>

	0022
	26618
	5900464
	APEX
	2004-01-09
	137.00
	23.99
	Inactive
	>>
	>>

	0023
	26619
	5900465
	APEX
	2004-01-10
	137.00
	27.01
	Inactive
	>>
	>>

	0024
	26596
	2900322
	APEX
	2004-11-08
	115.38
	-11.97
	Active
	>>
	>>

	0025
	26607
	2900323
	APEX
	2004-11-08
	115.14
	-13.01
	Active
	>>
	>>

	0026
	28201
	2900457
	PROVOR
	2004-11-08
	115.49
	-10.95
	Inactive
	>>
	>>

	0027
	28202
	2900458
	PROVOR
	2004-11-08
	115.57
	-9.99
	Inactive
	>>
	>>

	0028
	28203
	5901603
	APEX
	2006-05-16
	129.43
	19.47
	Active
	>>
	>>

	0029
	28204
	5901604
	APEX
	2006-05-19
	138.48
	18.45
	Active
	>>
	>>

	0040
	28205
	5901605
	APEX
	2006-06-16
	158.10
	15.06
	Active
	>>
	>>

	0041
	28206
	5901606
	APEX
	2006-06-17
	158.10
	11.00
	Active
	>>
	>>

	0042
	28207
	5901607
	APEX
	2006-06-06
	155.15
	15.93
	Inactive
	>>
	>>

	0043
	28208
	5901608
	APEX
	2006-07-04
	162.00
	10.00
	Active
	>>
	>>

	0045
	40947
	2901154
	APEX
	2008-05-24
	122.01
	21.31
	Active
	>>
	>>

	0046
	80052
	2901155
	APEX
	2008-05-24
	124.85
	21.33
	Active
	>>
	>>

	0047
	80053
	2901156
	APEX
	2008-05-25
	127.24
	21.38
	Active
	>>
	>>

	0048
	80054
	2901157
	APEX
	2008-05-26
	130.59
	21.43
	Active
	>>
	>>

	0049
	80055
	2901158
	APEX
	2008-05-26
	132.52
	21.43
	Active
	>>
	>>

	0050
	80056
	2901159
	APEX
	2008-05-27
	136.53
	21.49
	Active
	>>
	>>

	0051
	40948
	2901160
	APEX
	2008-05-28
	141.75
	21.51
	Active
	>>
	>>

	0052
	40949
	2901161
	APEX
	2008-05-29
	146.54
	21.14
	Active
	>>
	>>

	0053
	40950
	2901162
	APEX
	2008-05-29
	150.32
	20.73
	Active
	>>
	>>

	0054
	40951
	2901163
	APEX
	2008-06-03
	159.03
	20.48
	Active
	>>
	>>

	0055
	40953
	2901164
	APEX
	2008-06-12
	156.06
	16.96
	Active
	>>
	>>


（http://www.argo.org.cn/data/argo.php）

Table 2.3-1 Specific Information about 46 Argo floats
Total number, location and time of buoys China released
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(1) “Shijian” 










（2) “Xiangyanghong 5”
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(3) “Xiangyanghong 9”









(4) “Xiangyanghong 10”
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(5) “Xiangyanghong 14”                                                  (6) “Dongfanghong 2”
Figure 3.2-1 Comprehensive Survey Ship
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(1) “Jidi” 

                                

（2) “Xuelong”
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(3) “Dayang 1”
Figure 3.4-1 Special Survey Ship
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Fig 4.2-2 Voluntary ship automatic observation and prediction instrument
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Figure 4.3-1 Constitutes of data traffic web
Appendix
Multi-purpose Survey Ship 
	Name
	Tonnage
	Instrument
	Ascription

	“Shijian”
	2，955t
	electric driving shallow water winch, electric driving geological winch, fluid drive hydrographic winch, 

deep water net winch, 

analyzer, transmitter, azimuth mirror, seismograph, distiller, thermostat 
	the Bureau of East China Sea, SOA

	“Xiangyanghong 5”
	13，650 t
	hydrology motor-winch, 

hydrology hydraulically-powered winch, 

geological motor-winch, conventional sea investigation instrument, radar, gravimeter, 

drying oven, electric heating constant temperature incubator 
	the State Bureau of Oceanic Administration South China Sea Substation.

	“Xiangyanghong 7”
	1，178.9 t
	shallow water motor-winch, hydrology motor-winch, 

exchange motor-winch, ocean current meter, CTD, 

acoustic meter, 

photoelectric colorimeter, 

radio transceiver, gravimeter
	the State Bureau of Oceanic Administration North Sea Substation

	“Xiangyanghong 8”
	1，178.9 t
	shallow water motor-winch, 

hydrology motor-winch, 

exchange motor-winch, 

ocean current meter, CTD, 

acoustic meter, 

photoelectric colorimeter, 

radio transceiver, gravimeter 
	the State Bureau of Oceanic Administration North China sea Substation

	“Xiangyanghong 9”
	4，435 t
	deep water drag net fluid drive  winch, deep water hydrology hydraulically-powered winch, geological motor-winch, 

shallow water motor-winch, 

ships meteorograph, 

10,0000m sounder, 

fish finder, sounder,gravimeter, 

magnetometer, 

CTD, guidance anemoscope, incubator and aquarium minority box
	the State Bureau of Oceanic Administration North China Sea Substation

	“Xiangyanghong 10”
	12,467 .9 t
	hydrology hydraulically-powered winch, 

geological motor-winch, 

electric cable motor-winch,

 altogether 12, 675 acquisition radars, 711 measured that the rain radar, 843 typhoon radar, 704 radars, Doppler high LF receiver, satellite cloud picture receiver, 69-Ⅲ fish finder, gravimeter, physiognomy meter, magnetometer, 5KW transmitter, 30KW transmitter, radar wave meter and converter
	the State Bureau of Oceanic Administration East China Sea Substation

	“Xiangyanghong 14”
	4, 440 t
	deep water demersal drag net hydraulically-powered winch, geological motor-winch, shallow water motor-winch, 

electric cable motor-winch, 

ships meteorograph, 

repeater gyro-compass, 

full wave receiver, cloud chart receiver, 10,000m Echo Sounder, fish finder, gravimeter, Echo Sounder
	the State Bureau of Oceanic Administration East China Sea Substation

	“Xiangyanghong 16”
	4, 440 t
	deep water demersal drag net hydraulically-powered winch, geological motor-winch, shallow water motor-winch, 

electric cable motor-winch, 

ships meteorograph, 

repeater gyro-compass, 

full wave receiver, cloud chart receiver, 10,000m Echo Sounder, fish finder, gravimeter, Echo Sounder
	the State Bureau of Oceanic Administration East China Sea Substation

	“Shiyan 3”
	2，571 t
	each kind of specialized winch of 8, rain measurement radar, 

satellite nephogram receiver, facsimile meteorology receiver, meteorograph, magnetometer, 

10,0000m sounder,

 submarine telecommunication, CTD, towed vehicle 
	Chinese Academy of Sciencer South China Sea Institute of Marineography

	“Dongfanghong”
	2，345 t
	hydrographic winch, physical winch, geological winch, 

hydraulic pressure hydrographic winch, electrically operated geological winch, crane
	Ocean university of china

	“Dongfanghong 2”
	3，235 t
	6, 000 m bottom sampling motor-winch, 

6,000 m hydrological hydraulic winch, 2,500 m temperature and salinity, 

depth measurement system (CTD) with a cable winch, 

1 , 300 m hydrological hydraulic winch of 2, 2 tons of gantry crane, 

6 tons of gantry crane
	Ocean university of china


Special Survey Ship

	Name
	Tonnage
	Instrument
	Ascription

	“Jidi”
	12，904 t
	6,000 m geological winch, 

3,000 m hydrological winch, 

gravimeter, azimuth mirror, sounder,

 daily production 24~30 t fresh water desalination system, 

airplane platform and hangar,

 “Dolphin” helicopter, s

ewage processor which may supply 80 people to use
	the State Bureau of Oceanic Administration North Sea Substation

	“Xuelong”
	21，025 t
	6,000 m and 3,000 m winch used for investigations, 

each kind of marine inspect laboratory altogether sum to approximately 200 m2, low-resolution satellite nephogram receiving equipment and conventional automatic meteorological observation equipment, CTD, Acoustic Doppler Current Profiler (ADCP)
	the State Bureau of Oceanic Administration East China Sea Substation

	“Dayang 1”
	5，660 t
	10,000m fluid drive geological winch, deep water townet winch, hydrographic winch, 

"A" type rack, crane, deep water towed  acoustic systems and optical systems, 

Sea Beam2100-type multi-beam system, 

XBT system, 

ZQC1-2 oceanography automatic data sampling and processing system, such as GPS and Depth Sounder.

	the State Bureau of Oceanic Administration North Sea Substation


Acknowledgement. Thanks for the help of Ning Ding, Cuirong Yu, Rongzhong Li in the Ocean Remote Sensing Laboratory of Ministry of Education of China. Also thanks for the help of Shaoyang Chen, Feng Nan, Xin Wang from College of Physical and Environmental Oceanography of Ocean University of China.
Chapter V International and national observing system network 





1. Review of in-situ observing system (WP1)

We provided brief reviews of two in-situ ocean observation systems:

· NEAR-GOOS;

· An on-going ocean observing net work at China marginal seas by Chinese Academy of Sciences (CAS).
1.1 NEAR-GOOS

1.1.1 Background of NEAR-GOOS
As the first regional pilot project of the Global Ocean Observing System (GOOS), the North-East Asian Regional GOOS (NEAR-GOOS) is being implemented by China, Japan the Republic of Korea and the Russian Federation. NEAR-GOOS is intended to provide a regional framework for gathering and distributing oceanographic data in the North-East Asian region, to enable participating countries to make better use of their investments in ocean observations and research towards the establishment of the Global Ocean Observing System, and to lead to a regional contribution to GOOS. Since the data exchanged system was built up and operational in October 1996, the oceanographic data and relevant products generated within NEAR-GOOS system are open at free cost through international internet for various forms of marine uses.

For effective transmission and exchange of the data, each country should establish a National Real Time Data Base and a National Delayed Mode Data Base to collect all the available oceanographic data in the country, and to make them available to the users. After 30 days of service from the National Real Time Data Bases, the data should be transferred to the National Delayed Mode Data Base for long term data archives. The Regional Real Time Data Base is established to collect all the real time in situ observational data in the region from each National Real Time Data Base or directly from the data producers, and make them available in a set of common formats. The Regional Real Time Data Base also maintains a directory of the data/products available within the framework of NEAR-GOOS, and is responsible for the monitoring of the real time data exchange system. The data in the Regional Real Time Data Base are kept for 30 days and then transferred to the Regional Delayed Mode Data Base, which also collects, distributes and maintains the delayed mode data for the use of NEAR-GOOS users (ref., Hasegwa, 1998; NEAR-GOOS Co-ordinating Committee, 2002).

The area of NEAR-GOOS is the North-East Asian region, which is a part of the Western Pacific (WESTPAC) region, bounded by China, Republic of Korea, Democratic People's Republic of Korea and the Russian Federation along its western boundary, and by the Russian Federation and Japan along the eastern boundary, as shown in Fig.1. The participating countries recognize the importance of regional co-operation, in particular in the North-East Asian region, for ocean observing and research activities, within the framework of the Global Ocean Observing System. The data obtained within the context of NEAR-GOOS shall be made available to the Data Bases, and shall be accessible to other countries within the framework of GOOS. To promote the exchange of data between the regions within the framework of GOOS, the participating countries shall co-operate with other regional activities related to GOOS. The evaluation of the operation of NEAR-GOOS, shall be reported regularly to the governing bodies of The Intergovernmental Oceanographic Commission (IOC) through I-GOOS and WESTPAC Sub-Commission (ref., NEAR-GOOS Co-ordinating Committee, 2002).
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Fig.1 Area of NEAR-GOOS.

1.1.2 Data and Distribution

The oceanographic data for NEAR-GOOS are temperature, salinity, currents, waves, sea-level, dissolved oxygen, nutrients, and other hydrographic elements. The data for NEAR-GOOS are of three different types: in situ, remotely sensed, and derived from models. They are complementary to each other, and will enhance the operational capability. 

1.1.2.1 In situ data 

- by moored surface buoys, drifting buoys, towers, coastal stations, research vessels, and voluntary observation ships; 

1.1.2.2 Remote sensed data 

- geostationary and polar-orbiting meteorological satellites, and earth observation satellites. 
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[image: image35.wmf]In NEAR-GOOS, data are to be transmitted through the Global Telecommunication System (GTS) of World Meteorological Organization (WMO) or electronic means to the NEAR-GOOS Real-Time data base. The data from those sources will be stored in a bin on a daily basis for on-line access by NEAR-GOOS users through e-mail service or other direct access. The data in the data base will be kept for a certain period, most probably for 30 days. After that the stored data will be transferred to the NEAR-GOOS Delayed Mode data base. Detailed oceanographic data, such as temperature and salinity at every 2 db from CTD casts and records of moored current meters, are submitted to the National Oceanographic Data Centers of IODE (International Ocean Data and Information Exchange, of the IOC) and eventually to the NEAR-GOOS Delayed Mode data base, together with data on chemical tracers such as dissolved oxygen, nutrients and others. All archived data are to be accessible by the users through an on-line access system. From the website of JMA, the in situ data of NEAR-GOOS can be downloaded, and the majority can be illustrated as follow.
1.1.2.3 Global Ship Data

The global ship data within the global ocean area are collected by JMA from GTS, presently which starts from April 2000 to June 2008. Each single file contains many reports of surface observation from a sea station, which mostly are coded by the voluntary observation ships. The report not only includes oceanographic data for sea-surface temperature, waves and wind, but also involves other meteorological data such as precipitation, cloud, air temperature, dew-point temperature and pressure at mean sea-level for diagnostic models and for prediction models. Usually the interval time for the ship reports is about 6 hours. However, due to some factors just like the error of code communication, these reports may involve gross error so that it is necessary to be quality controlled by some rigid measures. After quality control, the distribution of ship reports at night around the China seas can be shown in the left plot of Fig. 2 from October 2005 to September 2006.
1.1.2.4 Global Buoy Data

The global buoy data within the global ocean area are collected by JMA from GTS, presently which starts from April 2000 to June 2008. Each single file contains many reports from buoy observations, which are antomatically coded by the preset program. The report not only includes oceanographic data for sea-surface temperature, height of waves, period of waves and wind, but also involves other meteorological data such as precipitation, relative humidity of air, air temperature, dew-point temperature and pressure at station level. Moreover, some buoys provide temperatures and salinities at either significant or selected depths starting with sea surface.  Usually the interval time for the buoy reports is about 1 hour, and with higher resolution with respect to the ship reports. For gross error, the reports are also necessary to be quality controlled. After quality control, the distribution of buoy reports at night from October 2005 to September 2006 is also shown in the right plot of Fig.2.
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1.1.2.5 Global Bathy Data

The global bathy data within the global ocean area are received by JMA through GTS, presently which starts from April 2000 to June 2008. Each monthly file contains many reports from bathythermal (XBT) observations. The report provides the temperatures at specified depths starting with sea surface. Meanwhile, some factors of marine meteorology are also offered such as the wind speed and direction, air temperature, surface current. Around the northwest Pacific, there are some regular hydrographic survey lines by JMA research vessels as shown in Fig.3. Their observations enrich the data source of NEAR-GOOS.[image: image36.png]ae: DRAGON in support of harmonizing European and Chinese
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1.1.2.6 Global TESAC data

The Global TESAC data within the Global ocean area are collected by JMA from GTS, presently which starts from April 2000 to June 2008. Each monthly file contains many reports from a sea station such as ship or other platform. The report contains the temperature, salinity and current measurements at selected or significant depths starting with the surface, and provides the wind speed and direction. Figure 4 gives an example for comparison the profile distribution and number between only from GTS and from NEAR-GOOS. It is noticeable that the exchange and integration of the profiles obtained from GTS and other research vessels will improve the operational ocean and weather forecasting.
1.1.2.7 30sec. interval tide data
From October 1996 to present, there are tide data at 29 tide stations provided by Japan Coastal Guard. Their sites of 29 tide stations can be shown as Fig.5, and each record includes sea level (cm), air pressure on surface (hPa), and sea surface temperature (0.1 C).
1.1.3. Availability and timely accessibility 

The Japan Meteorological Agency (JMA) which operates a Regional Telecommunication Hub (RTH) of GTS and serves as a Specialized Oceanographic Center of IOC/WMO Integrated Global Ocean Services System (IGOSS) will operate the Real-time Database to collect oceanographic data in the NEAR-GOOS area and to distribute them within 30 days after collection. Data exchanged beyond 30 days after collection are transferred to the NEAR-GOOS Delayed Mode data base. Oceanographic data exchanged over the GTS are captured by the Computer System for Meteorological Services (COSMETS) of the JAM, and are transferred to the NEAR-GOOS Real Time Data Base.

The above mentioned in situ data all can be download from the website of JMA as:  http://near-goos1.jodc.go.jp/cgi-bin/1997/near_goos_catalog. Because of its delayed peculiarity they usually lags 30~60 days.
1.2 CAS’s China Marginal Sea observing Network
Figure 6 shows the locations of the on-going CAS observing system. The main idea behind this design is to enhance CAS’s capability of monitoring large scale ocean variability of marginal seas around China by having: 

· four long-term off-shore observation platforms in the Yellow Sea, East China Sea and South China Sea;

· three coastal stations in the Yellow Sea/East China Sea and the South China Sea;

· two cruise sections, one covers the Yellow Sea and East China Sea and another covers north half of the South China Sea.
The strength of this observing system includes having off-shore observation platforms in the middles of Yellow Sea, East China Sea and the South China Sea that are able to capture the large scale variability signals of the shelf sea (Yellow Sea, East China Sea) and the semi-enclosed South China Sea with minimum small scale noise effected by coastal processes. However the weak point is also obvious. The large area off the south-east coast/around Taiwan is left. Especially there is no observation at or near the main pass of Kurushio.

1.2.1 Rapid data transmission

In near future, the rapid data transmission to operation users will not be available. However the derived products could be quickly disseminated to operational users locally.

1.2.2 Sea Level

This network will measure sea level changes.

1.2.3 Biogeochemical sensor development

This network will provide routine measurements of pigments, nutrients, dissolved gases and other biogeochemical properties at fine spatial and temporal resolution.

Moreover the chlorofluorocarbon trace gases CCl3F (CFC-11) and CCl2F2 (CFC-12) were introduced to the atmosphere in the early 1930's. The atmospheric evolution of the CFCs have been monitored continuously since then, and the oceanic concentration has been measured at several occasions and locations over the last 20 years (see below). CFCs have no natural sources and are chemically and biologically inactive in the ocean, so the CFCs are well suited tracers to shed light onto seasonal to decadal time scale processes in the ocean and on the representation of these processes in Ocean General Circulation Models (OGCMs). Therefore, the measured distributions of CFCs have been used to examine the degree of realism of OGCMs (Dixon et al, 1996; Dutay et al., 2000), and to infer sources and mixing pathways of water masses in the ocean (Smethie et al., 2000)  and in the OGCMs (England and Holloway, 1998; Gao et al., 2003). In a recent paper, England and Maier-Reimer (2001) argue that OGCM simulation with CFCs is a cost-effective approach to evaluate the inter-decadal ocean ventilation.
We have summarized the available CFC data mainly based on the World Ocean Circulation Experiment (WOCE). WOCE has been a component project of the World Climate Research Programme (WCRP).Observations in the Pacific Ocean were made largely from 1990 to 1995, in the Southern Ocean and South Atlantic largely from 1991 to 1995, in the Indian Ocean largely in 1995, and in the North Atlantic largely from 1996 to 1998. The Arctic Ocean was not observed in WOCE. The final archive of the WOCE data resource is at the US National oceanographic Data Centre (NODC). The in-site observation includes both one-time survey (Fig.1 as an example) and repeated survey, with repeated surveys mainly concentrated in the western Pacific and the north Atlantic.
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Figure 6. The sketch of the ocean observing system (including three coastal stations, four offshore buoys and regular cruises) in Chinese marginal seas (This is the initial layout, maybe there are some difference in the actual station layout according to the actual instance.)
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	Fig.1 Atlantic One-time Survey (http://www.ewoce.org/gallery/atl1map.jpg)


Table 1 WOCE One-time Sections
	Line
	ExpoCode(s)
	StartDate
	EndDate
	Stns
	CFC

	
	
	
	
	
	
	
	
	
	
	

	A01
	06MT30_3
	15
	Nov
	1994
	to
	19
	Dec
	19942
	58
	51

	A01E
	06MT18_1
	2
	Sep
	1991
	to
	26
	Sep
	1991
	63
	58

	A01W
	18HU95011_1
	7
	Jun
	1995
	to
	5
	Jul
	1995
	64
	55

	A02
	06MT30_2
	12
	Oct
	1994
	to
	12
	Nov
	1994
	73
	62

	A02
	06MT39_3
	11
	Jun
	1997
	to
	3
	Jul
	1997
	79
	62

	A05
	29HE06_1
	14
	Jul
	1992
	to
	**
	**
	**
	111
	?

	A06
	35A3CITHER1_2
	13
	Feb
	1993
	to
	19
	Mar
	1993
	104
	102

	A07
	35A3CITHER1_1
	2
	Jan
	1993
	to
	10
	Feb
	1993
	120
	87

	A08
	06MT28_1
	29
	Mar
	1994
	to
	11
	May
	1994
	114
	S

	A09
	06MT15_3
	10
	Feb
	1991
	to
	23
	Mar
	1991
	110
	115

	A10
	06MT22_5
	27
	Dec
	1992
	to
	31
	Jan
	1993
	111
	114

	A10
	49NZ20031106
	6
	Nov
	2003
	to
	**
	**
	**
	111
	?

	A11
	74DI199_1
	22
	Dec
	1992
	to
	1
	Feb
	1993
	91
	44

	A12
	06AQANTX_4
	21
	May
	1992
	to
	5
	Aug
	1992
	115
	81

	A13
	35A3CITHER3_2
	22
	Feb
	1995
	to
	2
	Apr
	1995
	135
	134

	A14
	35A3CITHER3_1
	11
	Jan
	1995
	to
	11
	Feb
	1995
	107
	102

	A15
	316N142_3
	3
	Apr
	1994
	to
	21
	May
	1994
	147
	94

	A16C
	318MHYDROS4
	13
	Mar
	1989
	to
	19
	Apr
	1989
	71
	55

	A16N
	32OC202_1
	23
	Jul
	1988
	to
	27
	Aug
	1988
	128
	76

	A16N
	74DI233_1
	23
	Apr
	1998
	to
	**
	**
	**
	138
	?

	A16N
	33RO200306_01
	4
	Jun
	2003
	to
	**
	**
	**
	150
	?

	A16S
	318MSAVE5
	23
	Jan
	1989
	to
	8
	Mar
	1989
	73
	60

	A16S
	33RO200501
	11
	Jan
	2005
	to
	**
	**
	**
	121
	?

	A17
	3230CITHER2_1
	4
	Jan
	1994
	to
	21
	Mar
	1994
	234
	226

	A20
	316N151_3
	17
	Jul
	1997
	to
	10
	Aug
	1997
	95
	79

	A20
	316N200309
	22
	Sep
	2003
	to
	**
	**
	**
	88
	?

	A21
	06MT11_5
	23
	Jan
	1990
	to
	8
	Mar
	1990
	83
	84

	A22
	316N151_4
	15
	Aug
	1997
	to
	3
	Sep
	1997
	77
	76

	A22
	316N200310
	23
	Oct
	2003
	to
	**
	**
	**
	82
	?

	A23
	74JC10_1
	20
	Mar
	1995
	to
	6
	May
	1995
	128
	99

	A24
	316N151_2
	30
	May
	1997
	to
	5
	Jul
	1997
	154
	131

	A25
	74DI230_1
	7
	Aug
	1997
	to
	17
	Sep
	1997
	143
	119

	I01E
	316N145_12
	30
	Sep
	1995
	to
	**
	**2
	**3
	53
	?

	I01W
	316N145_11
	29
	Aug
	1995
	to
	28
	Sep
	1995
	104
	101

	I02E
	316N145_14
	2
	Dec
	1995
	to
	28
	Dec
	1995
	80
	69

	I02W
	316N145_15
	30
	Dec
	1995
	to
	22
	Jan
	1996
	88
	84

	I03
	316N145_8
	23
	Apr
	1995
	to
	5
	Jun
	1995
	131
	102

	I03
	49NZ20031209
	9
	Dec
	2003
	to
	**
	**
	**
	145
	?

	I04
	316N145_9
	11
	Jun
	1995
	to
	11
	Jul
	1995
	136
	105

	I05
	74AB200203
	1
	Mar
	2002
	to
	**
	**
	**
	146
	?

	I05E
	316N145_7
	10
	Mar
	1995
	to
	16
	Apr
	1995
	165
	105

	I05P
	74AB29_1
	12
	Nov
	1987
	to
	17
	Dec
	1987
	108
	69

	I05W
	316N145_9
	11
	Jun
	1995
	to
	**
	**
	**
	134
	?

	I06S
	35MF103_1
	20
	Feb
	1996
	to
	22
	Mar
	1996
	98
	98

	I06S
	35MFCIVA_1
	23
	Jan
	1993
	to
	9
	Mar
	1993
	128
	128

	I07C
	316N145_9
	11
	Jun
	1995
	to
	11
	Jul
	1995
	136
	105

	I07N
	316N145_10
	15
	Jul
	1995
	to
	24
	Aug
	1995
	149
	146

	I08N
	316N145_7
	10
	Mar
	1995
	to
	16
	Apr
	1995
	165
	105

	I08S
	316N145_5
	1
	Dec
	1994
	to
	19
	Jan
	1995
	146
	96

	I08S
	33RR20070204
	4
	Feb
	2007
	to
	**
	**
	**
	88
	?

	I09N
	316N145_6
	24
	Jan
	1995
	to
	6
	Mar
	1995
	130
	123

	I09N
	33RR20070322
	22
	Mar
	2007
	to
	**
	**
	**
	111
	?

	I09S
	316N145_5
	1
	Dec
	1994
	to
	19
	Jan
	1995
	146
	96

	I10
	316N145_13
	11
	Nov
	1995
	to
	28
	Nov
	1995
	61
	51

	IO1E
	316N145_12
	30
	Sep
	1995
	to
	16
	Oct
	1995
	53
	48

	IO5W
	316N145_9
	11
	Jun
	1995
	to
	11
	Jul
	1995
	136
	105

	P01
	31TTTPS47
	4
	Aug
	1985
	to
	7
	Sep
	19852
	115
	63

	P01W
	90BM9316_1
	30
	Aug
	1993
	to
	21
	Sep
	1993
	38
	37

	P02
	318M200406
	13
	Jun
	2004
	to
	**
	**
	**
	189
	?

	P02C
	49EWBO9401_1
	15
	Jan
	1994
	to
	4
	Feb
	1994
	2
	21

	P02T
	49K6KY9401_1
	7
	Jan
	1994
	to
	10
	Feb
	1994
	61
	S

	P03
	31TTTPS24_1
	30
	Mar
	1985
	to
	3
	Jun
	1985
	216
	75

	P04C
	32MW893_2
	9
	Mar
	1989
	to
	24
	Mar
	1989
	35
	15

	P04E
	32MW893_3
	2
	Apr
	1989
	to
	19
	May
	1989
	99
	92

	P04W
	32MW893_1
	6
	Feb
	1989
	to
	9
	Mar
	1989
	79
	51

	P06C
	316N138_4
	30
	May
	1992
	to
	7
	Jul
	1992
	111
	61

	P06E
	316N138_3
	2
	May
	1992
	to
	26
	May
	1992
	69
	59

	P06E
	49NZ20030909
	9
	Sep
	2003
	to
	**
	**
	**
	116
	?

	P06W
	316N138_5
	13
	Jul
	1992
	to
	30
	Jul
	1992
	77
	36

	P06W
	49NZ20030803
	3
	Aug
	2003
	to
	**
	**
	**
	120
	?

	P08N
	49K6KY9606_1
	20
	Jun
	1996
	to
	15
	Jul
	1996
	26
	25

	P08S
	49XK9605
	17
	Jun
	1996
	to
	2
	Jul
	1996
	27
	10

	P09
	49RY9407_1
	7
	Jul
	1994
	to
	25
	Aug
	1994
	105
	22

	P10
	3250TN026_1
	5
	Oct
	1993
	to
	10
	Nov
	1993
	94
	80

	P11A
	09AR9391_2
	4
	Apr
	1993
	to
	9
	May
	1993
	64
	34

	P11S
	09FA693
	24
	Jun
	1993
	to
	17
	Jul
	1993
	79
	S

	P13
	3220CGC92_1
	4
	Aug
	1992
	to
	21
	Oct
	1992
	85
	81

	P14C
	316N138_7
	1
	Sep
	1992
	to
	15
	Sep
	1992
	52
	51

	P14N
	325023_1
	5
	Jul
	1993
	to
	2
	Sep
	1993
	198
	139

	P14S
	31DSCG96_1
	5
	Jan
	1996
	to
	10
	Mar
	1996
	179
	164

	P15N
	18DD9403_1
	6
	Sep
	1994
	to
	10
	Oct
	1994
	81
	4

	P15N
	18DD9403_2
	13
	Oct
	1994
	to
	10
	Nov
	1994
	93
	38

	P15S
	31DSCG96_1
	5
	Jan
	1996
	to
	10
	Mar
	1996
	179
	164

	P16A
	316N138_9
	6
	Oct
	1992
	to
	25
	Nov
	1992
	128
	77

	P16C
	31WTTUNES_3
	31
	Aug
	1991
	to
	1
	Oct
	1991
	106
	56

	P16N
	31DSCGC91_1
	14
	Feb
	1991
	to
	8
	Apr
	1991
	64
	63

	P16N
	325000000000
	13
	Feb
	2006
	to
	**
	**
	**
	84
	?

	P16S
	31WTTUNES_2
	16
	Jul
	1991
	to
	25
	Aug
	1991
	97
	97

	P16S
	33RR200501
	9
	Jan
	2005
	to
	**
	**
	**
	111
	?

	P17A
	316N138_9
	6
	Oct
	1992
	to
	25
	Nov
	1992
	128
	77

	P17C
	31WTTUNES_1
	31
	May
	1991
	to
	11
	Jul
	1991
	124
	79

	P17E
	316N138_10
	4
	Dec
	1992
	to
	22
	Jan
	1993
	106
	59

	P17N
	325021_1
	15
	May
	1993
	to
	26
	Jun
	1993
	203
	100

	p17n
	49NZ200107_1
	25
	Jul
	2001
	to
	**
	**
	**
	76
	?

	P17S
	31WTTUNES_2
	16
	Jul
	1991
	to
	25
	Aug
	1991
	97
	97

	P18
	31DSCG94_1
	26
	Jan
	1994
	to
	27
	Apr
	1994
	185
	138

	P19A
	74JC002_1
	1
	Nov
	1992
	to
	**
	**
	**
	62
	?

	P19C
	316N138_12
	22
	Feb
	1993
	to
	13
	Apr
	1993
	192
	108

	P19S
	316N138_10
	4
	Dec
	1992
	to
	22
	Jan
	1993
	106
	59

	P21
	318MWESTW_4
	27
	Mar
	1994
	to
	25
	Jun
	1994
	280
	257

	P21E
	318MWESTW_4
	27
	Mar
	1994
	to
	**
	**
	**
	277
	?

	P24
	49RY9511_2
	15
	Nov
	1995
	to
	30
	Nov
	1995
	26
	15

	P31
	3250031_1
	25
	Jan
	1994
	to
	19
	Feb
	1994
	93
	63

	S03
	09AR9404_1
	13
	Dec
	1994
	to
	2
	Feb
	1995
	105
	76

	S04
	74DI200_1
	6
	Feb
	1993
	to
	18
	Mar
	1993
	25
	25

	S04
	06MT11_5
	23
	Jan
	1990
	to
	**
	**
	**
	78
	?

	S04A
	06AQANTXIII_4
	17
	Mar
	1996
	to
	20
	May
	1996
	131
	118

	S04I
	09AR9404_1
	13
	Dec
	1994
	to
	2
	Feb
	1995
	105
	76

	S04I
	320696_3
	3
	May
	1996
	to
	4
	Jul
	1996
	108
	90

	S04P
	90KDIOFFE6_1
	14
	Feb
	1992
	to
	6
	Apr
	1992
	113
	113

	SO4
	06MT11_5
	23
	Jan
	1990
	to
	8
	Mar
	1990
	83
	84


Table 2 WOCE Repeated Sections

	
	
	
	
	
	
	
	
	
	
	

	Line
	ExpoCode(s)
	StartDate
	　
	　
	EndDate
	　
	Stns
	CFC

	
	
	
	
	
	
	
	
	
	
	

	AR01
	31RBOACES24N_2
	8
	Jan
	1998
	to
	24
	Feb
	19982
	130
	76

	AR02
	32EV311_1
	4
	Dec
	1997
	to
	4
	Dec
	1997
	5
	5

	AR02
	32OC269_1
	29
	May
	1995
	to
	**
	**
	**
	51
	?

	AR04EW
	06MT14_2
	1
	Oct
	1990
	to
	27
	Oct
	1990
	55
	23

	AR04EW
	06MT16_3
	23
	May
	1991
	to
	17
	Jun
	1991
	58
	18

	AR04EW
	06MT22_2
	23
	Oct
	1992
	to
	15
	Nov
	1992
	65
	43

	AR04EW
	06MT27_3
	19
	Feb
	1994
	to
	26
	Mar
	1994
	102
	96

	AR04EW
	35LLETAMBOT1_1
	9
	Sep
	1995
	to
	11
	Oct
	1995
	99
	78

	AR04EW
	33LKETAMBOT2_1
	15
	Apr
	1996
	to
	16
	May
	1996
	119
	109

	AR04EW
	33LKETAMBOT2_1
	15
	Apr
	1996
	to
	**
	**
	**
	94
	?

	AR04EW
	35LLETAMBOT1_1
	9
	Sep
	1995
	to
	**
	**
	**
	85
	?

	AR05
	18HU95011_1
	7
	Jun
	1995
	to
	5
	Jul
	1995
	64
	55

	AR05
	06MT39_4
	7
	Jul
	1997
	to
	7
	Aug
	1997
	111
	S

	AR07E
	74AB62_1
	1
	Aug
	1991
	to
	4
	Sep
	1991
	95
	S

	AR07E
	06MT39_5
	14
	Aug
	1997
	to
	14
	Sep
	1997
	71
	S

	AR07W
	18DA90012_1
	2
	Jul
	1990
	to
	9
	Jul
	1990
	31
	15

	AR07W
	18HU92014_1
	27
	May
	1992
	to
	**
	**
	**
	46
	?

	AR07W
	18HU93019_1
	17
	Jun
	1993
	to
	**
	**
	**
	26
	?

	AR07W
	18HU94008_1
	24
	May
	1994
	to
	**
	**
	**
	40
	?

	AR07W
	18HU96006_1
	12
	May
	1996
	to
	**
	**
	**
	45
	?

	AR07W
	18HU97009_1
	9
	May
	1997
	to
	**
	**
	**
	116
	?

	AR07W
	18HU98023_1
	22
	Jun
	1998
	to
	**
	**
	**
	40
	?

	AR08
	08BD0491
	12
	Sep
	1991
	to
	**
	**
	**
	10
	?

	AR08
	08BD0493_1
	27
	Mar
	1993
	to
	**
	**
	**
	13
	?

	AR08
	08BD0993_1
	22
	Aug
	1993
	to
	**
	**
	**
	12
	?

	AR08
	08EA0192_1
	13
	Oct
	1992
	to
	**
	**
	**
	11
	?

	AR08
	08EH0492_1
	9
	May
	1992
	to
	**
	**
	**
	10
	?

	AR08
	08EH1094_1
	18
	Sep
	1994
	to
	**
	**
	**
	17
	?

	AR12
	74AB58_1
	25
	Apr
	1991
	to
	15
	May
	1991
	17
	16

	AR12
	74AB59_1
	18
	May
	1991
	to
	10
	Jun
	1991
	18
	17

	AR12
	74AB62_1
	1
	Aug
	1991
	to
	4
	Sep
	1991
	95
	S

	AR12
	06MT39_2
	15
	May
	1997
	to
	6
	Jun
	1997
	74
	S

	AR13
	18HU92014_1
	27
	May
	1992
	to
	14
	Jun
	1992
	54
	34

	AR13
	18HU93039_1
	5
	Nov
	1993
	to
	16
	Dec
	1993
	107
	98

	AR13
	18HU94008_1
	24
	May
	1994
	to
	12
	Jun
	1994
	54
	30

	AR13
	18HU94030_1
	12
	Oct
	1994
	to
	10
	Nov
	1994
	101
	94

	AR13
	18HU95003_1
	19
	Apr
	1995
	to
	17
	May
	1995
	99
	81

	AR13
	18HU95011_1
	7
	Jun
	1995
	to
	5
	Jul
	1995
	64
	55

	AR13
	18HU97009_1
	9
	May
	1997
	to
	11
	Jun
	1997
	130
	90

	AR13
	06AZ172
	14
	Jul
	1998
	to
	30
	Jul
	1998
	47
	S

	AR15
	06MT14_2
	1
	Oct
	1990
	to
	27
	Oct
	1990
	55
	23

	AR15
	06MT16_3
	23
	May
	1991
	to
	17
	Jun
	1991
	58
	18

	AR15
	35A3ROMANCHE_1
	11
	Aug
	1991
	to
	7
	Sep
	1991
	71
	S

	AR15
	06MT22_2
	23
	Oct
	1992
	to
	15
	Nov
	1992
	65
	43

	AR15
	35A3ROMANCHE_2
	12
	Nov
	1992
	to
	1
	Dec
	1992
	26
	S

	AR15
	06MT27_3
	19
	Feb
	1994
	to
	26
	Mar
	1994
	102
	96

	AR15
	316N142_3
	3
	Apr
	1994
	to
	21
	May
	1994
	147
	94

	AR15
	35LLETAMBOT1_1
	9
	Sep
	1995
	to
	11
	Oct
	1995
	99
	78

	AR15
	35A3CITHER3_2
	22
	Feb
	1995
	to
	2
	Apr
	1995
	135
	134

	AR15
	33LKETAMBOT2_1
	15
	Apr
	1996
	to
	16
	May
	1996
	119
	109

	AR18
	34AR10_1
	23
	Aug
	1993
	to
	24
	Sep
	1993
	98
	S

	AR18
	58JH0894_1
	23
	Jul
	1994
	to
	16
	Aug
	1994
	73
	S

	AR18
	46BS1495
	5
	Sep
	1995
	to
	14
	Sep
	1995
	73
	S

	AR18
	37AR97_12
	5
	Aug
	1997
	to
	25
	Sep
	1997
	28
	S

	AR18
	74AB62A
	6
	Sep
	1991
	to
	**
	**
	**
	25
	?

	AR19
	18HU93039_1
	5
	Nov
	1993
	to
	16
	Dec
	1993
	107
	98

	AR21
	3175MB93
	7
	Apr
	1993
	to
	30
	Aug
	1993
	88
	S

	AR21
	74DI233_1
	23
	Apr
	1998
	to
	1
	Jun
	1998
	139
	S

	AR22
	18HU93039_1
	5
	Nov
	1993
	to
	16
	Dec
	1993
	107
	98

	AR24
	06MT39_2
	15
	May
	1997
	to
	6
	Jun
	1997
	74
	S

	AR25
	06MT39_5
	14
	Aug
	1997
	to
	14
	Sep
	1997
	71
	S

	AR25
	06AZ173_1
	15
	Aug
	1998
	to
	1
	Sep
	1998
	35
	S

	AR26
	18HU93019_1
	17
	Jun
	1993
	to
	28
	Jun
	1993
	27
	22

	AR27
	316N147_5
	2
	Feb
	1997
	to
	20
	Mar
	1997
	?
	S

	AR27
	18HU97009_1
	9
	May
	1997
	to
	11
	Jun
	1997
	130
	90

	AR27
	06AZ172
	14
	Jul
	1998
	to
	30
	Jul
	1998
	47
	S

	IR01W
	06BE89_1
	3
	Aug
	1993
	to
	30
	Aug2
	19933
	99
	54

	IR01W
	06MT32_1
	25
	Mar
	1995
	to
	26
	Apr
	1995
	106
	S

	IR01W
	06BE128
	7
	Jan
	1998
	to
	29
	Jan
	1998
	86
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Figure2.  Distributions of in situ night SST observations through data quality control during the period from October 2005 to September 2006. The left is about ship report decoded from NEAR-GOOS, the right is about buoy report, and the color denotes the local depth.
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Figure 4 Regular hydrographic survey lines by JMA R/Vs. (Cited from: Yoshida (2006))
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Figure5. Comparison of ocean profile data in 1997 between only from GTS and from NEAR-GOOS. Cited from: Yoshida(2006).
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Fig5. Sites of 29 tide stations by Japan Costal Guard as blue triangles.
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