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This report includes in situ observing status within European and China, including marine observing station, marine buoy, marine survey ship and Gliders.

   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. According to the consult, Europe altogether has 11 observation stations. It lists some China and European main marine observation stations. 
On marine buoys, the main types of Chinese marine buoy are marine data buoys, special marine buoys, measuring current dive buoys and drifting buoy. As the economic increase in china, it will speed up the step to the marine buoy net's construction. The number of the buoys deployed by Chinese Argo plan has reached 68, and there are now 35 buoys still working. China has been one of the participating countries of international Argo program. It also takes buoy activities within MERSEA in Nordic Seas, Atlantic Ocean and Southern Ocean. 
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. Compared with Europe, Chinese marine survey ship is very similar on the number and tonnage; it has reached the marine survey needs.
Gliders are autonomous submarine vehicles designed to observe for long time periods the interior of vast ocean areas at lower cost than oceanographic ships and moorings. China has not carried out the relevant work of Gliders at present.
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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 1.1-6.
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Figure 1.1-1 Observation station distribution of SOA
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Figure 1.1-2 North Sea observation station distribution of SOA
①: Xiaochangshan,②: Laohutan,③: Beihuangcheng,④: Huludao,

⑤: Qianliyan,⑥: Xiaomaidao,⑦: Shijiusuo.
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Figure 1.1-3 East Sea observation station distribution of SOA
①: Lusi,②: Shipu,③: Nanji,④: Beishuang,⑤: Pingtan,⑥: Xiamen.
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Figure 1.1-4 South Sea observation station distribution of SOA
①: Dawanshan,②: Zhapo,③: Haikou,④: Xisha,⑤: Nansha.

(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 1.1-5 Water conservancy bureau estuary sea observation station distribution
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Figure 1.1-6 Distribution of transport, geologic marine observation stations

Section II Main Marine Observation Stations and Operations, Including International Connection

Marine observation stations spread all over China's coastline, islands and the governed sea area, south to the Nansha IslandsYong shu reef （南沙群岛的永暑礁）, north to the mouth of Yalu River（鸭绿江）, west to the Yongxing Island of the Xisha Islands（西沙群岛的永兴岛）. 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（小麦岛）

Xiaomaidao station which belonging to Qingdao Marine Forecasting Center, SOA, was established in July 8, 1959, 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（千里岩）

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（石臼所）
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（小长山）

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, tide, wind direction, wind speed, cloud, air temperature, humidity, salinity, visibility, weather phenomena, 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（葫芦岛）

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（老虎滩）

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（吕泗）

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 Lusi 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（金山嘴）

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（石浦）

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（大陈）

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（南麂）

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（厦门）

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（大万山）

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（海口）

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（西沙）

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, 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（南沙）

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.

That "The System" 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


Observation methods of dynamical environment in ocean observation stations has turned from manual operation, disperse observation (different observation spots) and shift on duty to automatic observation. The only need is to ward the roboticized instruments. Kind of observation items has increased after ocean pollution observation was equiped with new instruments. Therefore, some aspects of work must be done: establishing manage policy and system suiting with new technology, new request and new pattern; simultaneously giving attention to ocean dynamical environment observation and pollution ecological environment and other aspect works; prepareing the structure of technicians, operators and managers reasonably, and clear about the function and responsibility, so to live up to professional function and management; keeping the stability of kinds of operation persons in certain period; carrying on the inspection regularly to professional quality of professional personnel.

Section IV Main European Marine Observation station
In Situ Observing Status within Mersea 

The main data network that are needed for operational modellisation of the ocean are:  

· Temperature and salinity data from VOS (XBT) collected within Mersea in the Mediterranean, and routine data (XBT, TSG) collected from European research vessels (coordinated through Mersea).

· Sea surface temperature measurements from outside programs like SOOP/GOSUD, but also from the European research vessels.

· Multidisciplinary variables like chlorophyll and oxygen from timeseries moorings, both the Mersea operated ones (North Atlantic and Mediterranean), and others from public sources; profiling floats equipped with bio-geochemical sensors (through other projects) ; VOS observations from other projects (e.g. Carbo-Ocean). 

Mersea is setting up a portal for in-situ data extending Coriolis to Mersea needs. It's objective is to manage and deliver the ocean in-situ data necessary both for assimilation and validation purposes of MERSEA in an integrated, quality-controlled, and uniform fashion.

This includes not only the data collected specifically by MERSEA observing efforts, but also data available from international programmes. The data management task will be divided in three main activities which will have different schedules:

· Retrieve available data relevant to MERSEA needs (interfacing with ARGO program, GTSPP, DBCP, SOOP, Gosud, Ocean Timeseries, Carbo-Oceans…) and distribute them through a unique Data Assembling Centre connected the MERSEA Information Management network (M7 module).

· Process the data for the observing systems deployed within MERSEA (ARGO Floats, Timeseries, Research Vessels, and gliders) and distribute them on the GTS. The data will be processed according to the international agreed procedures of the relevant programs.

· Generate products from real time in-situ data for model validation purposes.

· To process data acquired at sea by MERSEA observing system, the project will rely on the existing European real-time data centers, i.e. Ifremer/CORIOLIS for Floats and Research Vessels, the SOC Animate data centre for time-series, the MFSTEP data management structure for the Mediterranean network. Glider data processing will be handled by one of these centres. Data distribution system is shown in Fig 1.4-1.
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Fig 1.4-1 MERSEA data management mode

· Timeseries activities within MERSEA
Fixed-point time series are an essential element of the global ocean observing system. These Eulerian Observatories are uniquely suited for fully sampling 2 of the 4 dimensions (depth and time), thus complementing other components of the observing system (satellites, floats, ships). They resolve a wide range of temporal variability and sample the water column from the surface to the bottom. Fixed-point stations will resolve multi-disciplinary variability and processes like CO2 uptake, biological productivity, fluxes of heat, freshwater momentum and other properties between the ocean and atmosphere, and seismic and biological activity on the bottom 

An International Time Series Science Team has been created. Its membership is multidisciplinary, including geological, biological, chemical, and physical scientists whose interests extend from the ocean bottom to the air-sea interface. They have developed the background for time series as an element of the integrated global ocean observing system and are working on strategic plans to implement this element.

The program is just starting and access to data is spread in the different centers contribution to the project.

The products that will be available thought this project will be : 

· in-situ observations of ocean/climate related quantities at a fixed geographic location/region , sustained and continuous, contributing to a long-term record at the site 

· as an alternate to a mooring, shipboard observations from regular occupation of a site as at Ocean Weather Stations, historical sites or sites where moorings have not been established provide an alternate method 
Main European marine observation stations (totally 11) chart is in figure 1.4-2.
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Fig1.4-2 European ocean observation station research sites

1). Atlantic Stations

Within MERSEA, the three time series stations in the Atlantic, deployed within the European ANIMATE Project, are maintained. The sites are located in very different regions (subpolar - CIS, subtropical - ESTOC, and boundary between subpolar and subtropics - PAP)  in terms of their physical and biogeochemical forcing (Fig 1.4-3). 
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Fig 1.4-3 Positions of Atlantic moorings maintained under MERSEA. The red lines indicate commercial shipping routes where Volunteer Observing Ships (VOS) take measurements of Carbon Dioxide and nutrients in surface waters.
The timeseries stations are equipped with a number of physical and biogeochemcial sensors that allow anutonomous collecting of key parameters. Data from some sensors is send a-shore via satellite telemetry and can be directly implemeted into the MERSEA assimilation models.

Typical configuration of a time series mooring as deployed for MERSEA (Fig 1.4-4).
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Fig 1.4-4 1、Telemetry；2、SAMI-Carbon Dioxide Sensor， 3、Nutrient Analyser ，4、Backscatter and Fluorescence Sensor，5、ADCP Current Speed and Direction Sensor，6、CTD Conductivity and Temperature Sensor，7、Traps for sinking material

· PAP Mooring Status 

 Between 19 and 25th June 2007, the Irish research vessel RV Celtic Explorer left Galway on a short one week cruise to the Porcupine Abyssal Plain (PAP) (Figure 1.4-5).
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Fig 1.4-5 PAP Location
The PAP site is a long term study site where a variety of ocean observations have been made over the past 20 years with increasing levels of intensity and sophistication. This has produced a unique set of time-series data from the NE Atlantic which scientists use to monitor closely the changing properties of the oceans and to understand short-term variation and ecosystem dynamics, capture episodic events such as phytoplankton blooms and understand long-term variation and climatic trends (Fig 1.4-6 to 1.4-7).
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Fig 1.4-6 PAP＃1 mooring configuration
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Fig 1.4-7  Surface buoy of PAP#1 sensor mooring（left）, Biogeochemical sensor frame on the PAP#1 sensor mooring(Right) 
· ESTOC Mooring Status 

ESTOC observation stations and their location as shown in Figure 1.4-8:
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Fig 1.4-8 ESTOC observation stations and their location

· CIS -- Central Irminger Sea ,Mooring Status
The mooring site in the Central Irminger Sea (CIS) was first deployed in August 2002. The site is located in a region with exceptional hash surface conditions (wind, waves) and vivid fishery activity. To allow for near real time data telemetry the surface telemetry buoy design was a challenging task. To minimize the drag on the mooring wire a small (17” or about 50 cm diameter) and lightweight (about 50 kg) glass sphere was used to hold all electronics and batteries for data transmission via ARGOS. The set up of the site was initiated in the ANIMATE project, an EU effort under the FP-5. 

2). The Mediterranean M3A (Mediterranean Moored Multi-sensor Array) Network
The MERSEA project will operate a network of 3 time-series stations in Mediterranean Sea. The concept of moored multi sensor systems able to provide real-time physical and biochemical measurements for the needs of the Mediterranean Forecasting System has been described by the MFS Science Plan (Pinardi and Flemming, 1998). Such a prototype system, the Mediterranean Moored Multi-sensor Array (M3A), was designed and developed during the FP4-MFSPP project. It was deployed in the Cretan Sea (Eastern Mediterranean) in January 2000 providing multi-parametric data in a pre-operational mode (Fig 1.4-9 to 1.4-11). The main characteristics of the M3A system are the following: 

· Mooring in deep ocean (over 1000m )  

· Measuring capability of a) physical parameters down to 500m b) biochemical parameters down to 100m and c) air-sea interaction parameters at surface  

· Raw data transmission to the corresponding data centre in "real time" and pre-processed data transmission to scientific users in near real time (NRT).  

The aim of the system is to provide physical and biochemical data sets for a) calibration and validation of numerical models developed for the different sub-regions of the Mediterranean Sea b) interpretation of satellite ocean color data and c) assimilation into operational physical and ecosystem models.   

The M3A concept has been further developed during the FP5-MFSTEP project. The two main goals achieved during that project were:  

· To improve the functionality of the prototype system (E1-M3A) and upgrade its capabilities (new underwater and satellite communications, new bio-optical measurements, elimination of bio-fouling techniques, new surface buoy). This provided a higher quality and more extended set of real-time data.  

· To expand the network with one more buoy in the Eastern Mediterranean (E2-M3A) and one buoy in the Western Mediterranean Sea (W1-M3A). The three stations together will be the backbone of the validation of the basin scale forecasts (for currents) and they will serve as subsurface extrapolation data set for surface satellite color data and for assimilation in ecosystem models. 
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Fig 1.4-9 M3A system layout diagram
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Fig 1.4-10 M3A typical model working pattern
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Fig 1.4-11 E1-M3A surface buoy onboard R/V Aegaeo before its deployment in May 2007
· Main European Marine Observation station

Specific parameters of main European marine observation station are listed below.
（http://www.eurosites.info/sites.php）
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1, CIS(Central Irminger Sea)

	Latitude and Longitude
	59.4N, 39.4W

	Depth
	2800m

	Oceanographic Region
	Irminger Sea, North Atlantic


	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	various to 1000m
	MicroCAT

	Salinity
	various to 1000m
	MicroCAT

	Chl-a
	
	WETLabs FLNTUSB

	Nitrate
	
	NAS2 NO3

	PAR
	-
	

	Dissolved Carbon Dioxide
	
	Sunburst SAMI

	POC
	various
	McLane Sediment Traps

	Sea pressure
	various to 1000m
	MicroCAT

	Dissolved Oxygen
	-
	

	Wave Height
	-
	

	Current Profile
	various
	ADCP, RCM

	Turbidity
	
	WETLabs FLNTUSB


2, station M
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	Latitude and Longitude
	66N, 2E

	Depth
	Weather Ship

	Oceanographic Region
	Norwegian Sea


	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	10, 25, 50, 75, 100, 150, 200, 300, 400, 500, 600, 800, 1000
	CTD

	Salinity
	10, 25, 50, 75, 100, 150, 200, 300, 400, 500, 600, 800, 1000
	CTD

	Chl-a
	10, 25, 50, 75, 100, 150, 200, 300, 400, 500, 600, 800, 1000
	water bottle samples

	Nitrate
	10, 25, 50, 75, 100, 150, 200, 300, 400, 500, 600, 800, 1000
	water bottle samples

	PAR
	-
	

	Dissolved Carbon Dioxide
	-
	

	POC
	-
	

	Sea pressure
	-
	

	Dissolved Oxygen
	50, 75, 100, 200, 300, 400, 500, 600, 800, 1000, 1200, 1500, 1800, 2000, 2200
	

	Wave Height
	surface
	

	Current Profile
	surface
	

	Turbidity
	surface
	


3, Porcupine Abyssal plan (PAP)

	Latitude and Longitude
	49N, 16.5E

	Depth
	4800m

	Oceanographic Region
	Northeast Atlantic
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	30,40,60,75,90,110,130,150,200,250,300,1000
	Microcat

	Salinity
	30,40,60,75,90,110,130,150,200,250,300,1000
	Microcat

	Chl-a
	30
	HobiLabs HS2, WETLabs FLNTUSB

	Nitrate
	30
	NAS3, SATLANTIC ISUS

	PAR
	-
	

	Dissolved Carbon Dioxide
	30
	Sunburst SAMI

	POC
	3000,3050,4700
	McLane Sediment Trap

	Sea pressure
	-
	

	Dissolved Oxygen
	-
	

	Wave Height
	-
	

	Current Profile
	-
	

	Turbidity
	-
	


4, ANTARES

	Latitude and Longitude
	42.8N, 6.17E

	Depth
	2475m

	Oceanographic Region
	NW Mediterranean
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	-
	-

	Salinity
	-
	-

	Chl-a
	-
	-

	Nitrate
	-
	-

	PAR
	-
	-

	Dissolved Carbon Dioxide
	-
	-

	POC
	-
	-

	Sea pressure
	-
	-

	Dissolved Oxygen
	-
	-

	Wave Height
	-
	-

	Current Profile
	-
	-

	Turbidity
	-
	-


5, DYFAMED

	Latitude and Longitude
	43.25N, 7.52E

	Depth
	2300m

	Oceanographic Region
	Ligurian Sea, Mediterranean
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	
	SBE 911plus CTD

	Salinity
	
	SBE 911plus CTD

	Chl-a
	
	WETLabs ECO-FLNTNS

	Nitrate
	
	Water Bottle Samples

	PAR
	-
	

	Dissolved Carbon Dioxide
	
	TCO2 and alkalinity from bottle samples

	POC
	200, 1000
	Sediment traps

	Sea pressure
	-
	

	Dissolved Oxygen
	
	water bottle samples and SBE 43 Seabird Dissolved Oxygen Sensor

	Wave Height
	-
	

	Current Profile
	-
	

	Turbidity
	-
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6, W1-M3A

	Latitude and Longitude
	43.79N, 9.16E

	Depth
	1300m

	Oceanographic Region
	Ligurian Sea (Western basin)

Mediterranean


	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	0,6,12,20,28,36
	

	Salinity
	0,6,12,20,28,36
	

	Chl-a
	36
	WETLabs ECO-FLNTUS

	Nitrate
	-
	

	PAR
	-
	

	Dissolved Carbon Dioxide
	-
	

	POC
	-
	

	Sea pressure
	Surface
	

	Dissolved Oxygen
	36
	

	Wave Height
	10
	

	Current Profile
	-
	

	Turbidity
	36
	


7, E2-M3A

	Latitude and Longitude
	41.836N, 17.756E

	Depth
	1204.6m

	Oceanographic Region
	Adriatic Sea, Mediterranean
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	5,15,364,564,764,1014,1170
	MicroCAT

	Salinity
	5,15,364,564,764,1014
	MicroCAT

	Chl-a
	-
	

	Nitrate
	-
	

	PAR
	
	

	Dissolved Carbon Dioxide
	-
	

	POC
	
	

	Sea pressure
	5,15
	

	Dissolved Oxygen
	
	

	Wave Height
	-
	

	Current Profile
	350
	ADCP upward looking

	Current
	1182
	Aandera, combined instrument,


8, Poseidon Pylos

	Latitude and Longitude
	36.8N, 21.6E

	Depth
	1660m

	Oceanographic Region
	Ionian Sea/Pylos, Mediterranean
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	20, 50, 75, 1000
100, 250, 400, 600
	Seabird 16plus-IMP
Seabird 37-IM

	Salinity
	20, 50, 75, 1000
100, 250, 400, 600
	Seabird 16plus-IMP
Seabird 37-IM

	Chl-a
	-
	

	Nitrate
	
	

	PAR
	
	

	Dissolved Carbon Dioxide
	-
	

	POC
	-
	

	Sea pressure
	
	

	Dissolved Oxygen
	-
	

	Wave Height
	
	Fugro OCEANOR Wavesense

	Current Profile
	5-50, 10 bins of 5m
	Nortek Aquadopp 400kHz

	Turbidity
	
	


9, Poseidon E1-M3A

	Latitude and Longitude
	35.66N, 24.99E

	Depth
	1440m

	Oceanographic Region
	Aegean/ Cretan Sea, Mediterranean
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	20, 50, 75, 100
250, 400, 600, 1000
	Seabird 16plus-IMP
Seabird 37-IM

	Salinity
	20, 50, 75, 100
250, 400, 600, 1000
	Seabird 16plus-IMP
Seabird 37-IM

	Chl-a
	20, 50, 75, 100
	WETLabs FLNTUS-RT

	Nitrate
	
	ECOLAB NO2-PO4

	PAR
	20, 50, 75, 100
	Licor LI-193

	Dissolved Carbon Dioxide
	-
	

	POC
	-
	

	Sea pressure
	
	

	Dissolved Oxygen
	20, 50, 75, 100
	SBE43

	Wave Height
	
	Fugro OCEANOR Wavesense

	Current Profile
	5-50, 10 bins of 5m
	Nortek Aquadopp 400kHz

	Turbidity
	20, 50, 75, 100
	WETLabs FLNTUS-RT


10, European Station for Time series in the ocean (ESTOC)

	Latitude and Longitude
	35.66N, 24.99E

	Depth
	1440m

	Oceanographic Region
	Aegean/ Cretan Sea, Mediterranean
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	various
	MicroCAT

	Salinity
	various
	MicroCAT

	Chl-a
	
	WETLabs FLNTUSB

	Nitrate
	
	NAS2 NO3

	PAR
	-
	

	Dissolved Carbon Dioxide
	
	Sunburst SAMI

	POC
	-
	

	Sea pressure
	various
	MicroCAT

	Dissolved Oxygen
	-
	

	Wave Height
	-
	

	Current Profile
	
	ADCP

	Turbidity
	-
	


11, TENATSO-Tropical Eastern Atlantic Time Series Obervation

	Latitude and Longitude
	35.66N, 24.99E

	Depth
	1440m

	Oceanographic Region
	Aegean/ Cretan Sea, Mediterranean
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	parameter
	Depths measured (m)
	Sensor(s) used

	Temperature
	
	MicroCAT

	Salinity
	
	MicroCAT

	Chl-a
	
	WETLabs FLNTUSB

	Nitrate
	-
	

	PAR
	-
	

	Dissolved Carbon Dioxide
	-
	

	POC
	-
	

	Sea pressure
	-
	

	Dissolved Oxygen
	
	Aanderaa Optode

	Wave Height
	-
	

	Current Profile
	
	RDI ADCP

	Turbidity
	
	WETLabs FLNTUSB


Chapter II Marine Buoy

Remote-sensing measurements provide synoptic observations of sea level and sea surface temperature (SST) over the world ocean, but with no direct estimation of the ocean’s vertical structure. In contrast, in-situ platforms such as Argo Floats or XBT provide the inside view of the ocean. However despite  the impressive increase in the number of temperature and salinity profile les from the Argo array, in-situ data still undersample the temporal and spatial variability of the ocean thermohaline structure. That's why it's important to increase the number of floats in the ocean in order to reach the target of 3000 actives floats, one per each 3° square.  To achieve this goal both National and International programs must contribute to the funding of the Argo program.

Section I China's marine buoy Status

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.
· 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 buoy take the marine experiment in the Qingdao offshore sea area, continuous working 27 days.

Table 2.1-1 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. 

Table 2.1-2   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.  
Table 2.1 -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. The sensor is designed and manufactured by the Institute to the most.

Table 2.1-4 “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.
Table 2.1 -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. 

Table 2.1 -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. 
Table 2.1-7 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 II Buoys Distribution of Europe

    Specific buoys distribution data are listed below.

(http://www.stormsurf.com/buoy/mht/glob.html).
Western seashore buoys distribution in U.S.A

1), Gulf of Alaska
[image: image19.png]= (o]
u (i)

= coiis)

208 N
1a7]





	Gulf of Alaska

	Offshore Buoys
	Nearshore Buoys

	Buoy #
	Name
	Buoy #
	Name

	46066
	South Aleutian
	46072
	Central Aleutians

	46001
	Gulf of Alaska 
	46080
	Kennedy Entrance

	46184
	North Nomad
	46081
	Prince William Sound

	46004
	Middle Nomad
	46082
	Cape Suckling

	46036
	South Nomad
	46083
	Fairweather Grounds

	
	
	46084
	Sitka Sound

	
	
	46205
	W. Dixon Entrance

	
	
	46208
	West Moressby 

	
	
	46147
	South Moresby

	
	
	46207
	East Dellwood

	
	
	46132
	South Brooks

	
	
	46206
	La Perouse Bank

	
	
	46145
	Central Dixon Entrance

	
	
	46185
	South Hecate Strait

	
	
	46204
	West Sea Otter


2), North & Central California
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	North & Central California

	Offshore Buoys
	Nearshore Buoys

	Buoy #
	Name
	Buoy #
	Name

	46002
	Oregon
	46027
	St Georges

	46006
	South Papa
	46022
	Eel River

	46059
	California 
	128
	Humboldt New! 

	
	
	094
	Cape Mendocino New! 

	
	
	46014
	Point Arena

	
	
	46013
	Bodega Bay

	
	
	029
	Pt Reyes 

	
	
	46026
	San Francisco

	
	
	46012
	Half Moon Bay

	
	
	156
	Monterey Canyon New! 

	
	
	46042
	Monterey Bay 

	
	
	46028
	Cape San Martin

	
	
	076
	Diablo Canyon

	
	
	46062
	Pt San Luis 

	
	
	46011
	Santa Maria 

	
	
	46023
	Pt Arguello

	
	
	071
	Harvest 

	Total
	3
	17


3), Pacific Northwest
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	Pacific Northwest

	Offshore Buoys
	Nearshore Buoys

	Buoy #
	Name
	Buoy #
	Name

	46036
	South Nomad
	46132
	South Brooks

	46005
	Washington
	46206
	La Perouse Bank

	46002
	Oregon
	46041
	Central Elizabeth

	
	
	036
	Grays Harbor 

	
	
	46029
	Columbia River

	
	
	46050
	Stonewall Bank

	
	
	139
	Umpgua New! 

	
	
	46015
	Port Oxford

	Total
	3
	8


Seashore buoys distribution in eastern America and Mexico gulf 

4), Seashore buoys distribution in Canada - Grand Banks & East Canada
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	Canada - Grand Banks & East Canada

	Offshore Buoys
	Nearshore Buoys

	Buoy #
	Name
	Buoy #
	Name

	44140
	Tail of the Bank
	44251
	Nickerson Bank

	44138
	SW Grand Banks
	44255
	NE Burgeo Bank

	44139
	Banqureau 
	44258 
	Halifax Harbor

	44141
	Laurentian 
	44038 
	Scotian Shelf

	44137
	East Scotia Slope
	44037 
	Jordan Basin

	44142
	La Have Bank 
	44011 
	Georges Bank

	
	
	44018 
	SE Cape Cod

	
	
	44008 
	Nantucket

	
	
	44004 
	Hotel


5), Gulf of Mexico
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	Gulf of Mexico

	Offshore Buoys
	Nearshore Buoys

	Buoy #
	Name
	Buoy #
	Name

	42003
	Eastern Gulf 
	42036
	West Tampa

	42001
	Middle Gulf 
	42039
	Pensacola South

	42041
	North Mid Gulf
	42040
	Mobile South

	42002
	Western Gulf 
	42007
	OPT

	
	
	42035
	Galveston

	
	
	42019
	Lanelle

	
	
	42020
	Eileen


6), Seashore buoys distribution in Europe
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	Europe

	Offshore Buoys
	Nearshore Buoys

	Buoy #
	Name
	Buoy #
	Name

	64045
	K5 
	62303 
	Pembroke

	62106
	RARH 
	62107 
	Seven Stones

	62105
	K4
	62103 
	Channel

	62108
	K3 
	62101
	Lyme Bay

	62081
	K2
	62052
	Brest

	62029
	K1
	62001
	Gascogne

	62163
	Brittany
	
	


Seashore buoys distribution in Japan
7), Japan
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	Japan

	Offshore Buoys（Buoy Forecast）

	Buoy #
	Name

	21004 
	South Japan (Virtual)

	22001
	Southwest (Virtual)


Section Ⅲ Drifting Buoy

Drifting buoy is the buoy system which is one kind of superficial buoy that drift with ocean current, and observe ocean current through the modern localization technology to ascertain its drifting path. The buoy body is the shell which is made of metal or GRP, and blocking object like similar chute, porous tubular weathercock or curtain cloth hanged under the buoy base make the buoy follow ocean current drift. Buoy is loaded with satellite data platform. The data platform is power supplied by the solar cell, ascertain drifting buoy’s geographical position through satellite positioning system, and figure out the special distribution of ocean current speed and direction according to drifting buoy’s path to track the Lagrange ocean current. Some drifting buoy is also installed with sensors of wind speed, wind direction, atmospheric temperature and pressure and water temperature. The data collected is transmitted to land data center through satellite transmit system, to derive the global scale (including polar sea area) oceanography and meteorology datum. Drifting buoy is usually not recycled, it usually works in the ocean for more than one year, sometimes more than two or three years.

Argo is abbreviation of Array for Real-time Geostrophic 0ceanography, and is also called ARGO global oceanic observation network. It plans to deploy 3000 ARGO profiling buoys followed by satellite in global ocean at average 3-degree spacing. According to the latest data, the buoys deployed in global ocean by international Argo plan membership countries were more than 6000 during 1998 to the end of 2008. And derived temperature and salinity profiles were accumulated to more than 500,000, and annual profile number also increased from 30,000 at 2003 to more than 110,000 at 2008. 
· Present Argo status of China

1. Argo plan of China was organized to implement at the beginning of 2002

China is the ninth country to join the international ARGO plan after the US, Japan, Canada, Britain, France, Germany, Australia and South Korea. Our country participates in and organizes related activity of international ARGO plan, strives for and shares the ARGO buoy datum, so can provide related research project of our oceanic and atmospheric science with data service, and enrich datum of our marine environment database. In 2001, a significant basic research earlier period research of the Ministry of Science and Technology of China, the special plan initiated and subsidized a project: China new generation ocean real-time observation system (ARGO) - the ocean observational network experiment. This first start project implementing the China ARGO plan by the Ministry of Science and Technology of China after approved officially of the State Council of China --- a reply (on September 29, 2001) was written that “our country might join the ARGO global ocean observational network plan”.

On October 21~25, 2002, Argo large-scale science observation test subject group has put 2 APEX and 1 PROVOR Argo profiling buoys on the northwest Pacific Ocean sea area under State Oceanic Administration South China Sea Sub-bureau and “Xiangyanghong 14” scientific expedition ship's coordination (Table 2.3-1). 
Table 2.3-1 3 buoys released by China in 2001 our country 
	Buoy type
	WMO serial number
	Deployment date
	Deployment longitude
（°E）
	Deployment latitude
（°N）
	Observation depth
（m）

	APEX
	5900020
	October 21, 2002  4:20
	129.51
	18.50
	1500

	APEX
	5900019
	October 20, 2002  5:30
	129.45
	22.02
	1500

	PROVOR
	5900221
	October 25, 2002  8:37
	136.94
	15.03
	2000


Two APEX buoys were supported by project of China new generation ocean real-time observation system (ARGO) - the ocean observational network experiment, National Technical department significant basic research earlier period research special plan. The PROVOR buoy is provided by project of “China significant climatic scourge's formation mechanism and the prediction theory research”. And this is the first time that China deploy the Argo buoy on the northwest Pacific Ocean.

On January 9 and 10, 2004, our country successfully deployed the 27th buoy in the northwest Pacific Ocean.
2.  Approval
Significant basic research earlier period research special project managed by State Oceanic Administration second Institute of Oceanography Researcher Xu Jianping “Chinese new generation ocean real-time observation system (ARGO) - ocean observational network experiment” (serial number: 2001CCB00200) was approved by the experts organized by technical department in June 15, 2006. And our country’s new generation oceanic real-time observation system completed its basic construction. 

3.  Deployed buoys in 2009

During June 28th to July 14th, 2009, the Chinese Argo real-time data center sends for embarking “Dongfanghong 2” research vessel to deploy 5 APEX Argo profiling buoys nearby Luzon (吕宋)Strait on the northwest Pacific Ocean(Table 2.3-2 and Figure 2.3-1). These buoys are the new APF9A buoys, and they were supported by project of “Research of upper layer ocean’s structure, variation and forecast based on the global real-time oceanic observation plan (Argo)” (the project number: 2007CB816000)-“National Key Basic research Development programme" (973 plans) of National Technical department.

Table 2.3-2 Information of buoys deployed in July, 2009 voyage 
	Position
	Buoy serial number
	Planned deployment latitude 
	Planned deployment longitude
	deployment latitude
	deployment longitude
	Sensor

	Argo01
	4210
	20.00°N
	120.75°E
	20.00°N
	120.45°E
	SBE41

	Argo02
	4211
	20.00°N
	121.22°E
	20.00°N
	121.10°E
	SBE41

	Argo03
	4212
	20.00°N
	122.33°E
	20.00°N
	122.20°E
	SBE41

	Argo04
	4213
	20.00°N
	122.66°E
	20.00°N
	122.40°E
	SBE41

	Argo05
	4214
	20.00°N
	123.00°E
	20.00°N
	123.00°E
	SBE41
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Figure 2.3-1 Deployment position of Argo buoys(pentacle)，the circles represent positions of the buoys working in the ocean the marine work buoy position
Thus, the number of the buoys deployed by Chinese Argo plan has reached 68, and there are now 35 buoys still working.

4.  Research results of Chinese Argo

1）．Data collection

（1）Completing the comparison observation of CTD meter at 5 Argo buoys position, and the observation water depth is 0-2500m;
（2）Using the rose water sampler carried by CTD meter to sample 72 bottles(2 bottles of each water sample) on 8 layers (100m, 200m, 300m, 500m, 800m, 1000m, 1500m,and 2000m) at 5 deployment stations of  buoys.

（3）After the voyage, using AUTOSAL 8400B high accuracy salinity meter to derive 5 groups of salinity data, and Comparing and analyzing the temperature and salinity data observed by CTD meters and buoys with salinity data derived from lab salinity meter.
（4）Testing the “Argo data sharing and the comprehension service system” on the Chinese Argo real-time data center website（www.argo.org.cn）. This system was developed by Chinese Argo real-time data center and Computer College of Zhejiang University. It aims at real-time observation of Argo buoys nearby Chinese sea and Argo data users demanding and deriving data.
2). Scientific symposium and paper collection
The symposium was held in Hangzhou in 2005, and paper collection was published in 2006. This collection is assembly of communion papers of 
the“First session Argo scientific seminar of China” and part of national significant basic research earlier period research items, and key project research achievements of international science and technology cooperation, National Technical department.

The content involves the application of Argo datum in the Pacific Ocean data assimilation and the ocean model, as well as research achievements of Argo datum to studies of Rossby wave of the North Pacific subtropics sea area, the west Pacific Ocean warm pool and mix layer of the tropics Indian Ocean, jump layer, water mass and circulation of Pacific Ocean. 

This collection’s primary coverage :

（1）Studies of the northwest Pacific Ocean circulation and water mass using the Argo profiling buoy ;

（2）Restructuring of Pacific Ocean's three dimensional temperature and salinity field and the flow field using the Argo datum;

（3）Influence of the ocean vortex in  Japan Current extending sea area to the winter vertical mixing process ;
（4）Anticyclone whorl observation research in southeast Philippines sea area;
（5）Preliminary discussion of vortex characteristic in East of Luzon strait and Island of Taiwan sea area;
（6）Preliminary analysis of modality water forming the sea area in the North Pacific subtropics;

（7）Modality water characteristic of Tasman Sea South central Pacific Ocean subtropics;

（8）Studies about influence of the northwest Pacific Ocean tropical cyclone to the upper ocean using the Argo material;

（9）Typhoon influence to the northwest Pacific Ocean Warm Pool surface layer’s salinity;
（10）Using Argo buoy path to infer ocean current of oceanic surface layer and intermediate deck; 

（11）Diagnostic analysis of flow field of Equator Pacific Ocean intermediate deck;

（12）Application of Argo material in global ocean material four-dimensional assimilation system;

（13）Application of Argo material in Pacific Ocean data assimilation;
3）．Third session of Argo conference 

On May 25, 2009, the “Third session of international Argo scientific seminar” was held in Hangzhou by international Argo scientific group (AST), the North Pacific Ocean Oceanography Organization, satellite oceanic environment dynamics’ national key laboratory of China National Bureau of Oceanic Administration second Institute of Oceanography and so on. 102 representatives from 13 countries attended the seminar. Conference representatives revolved five topics including “Region’s to global criterion’s sea temperature and salinity balance”,  “new technology of buoy” to communicate and discuss.

Argo technology has obtained rapid development in recent years, new sensor's development is helpful to the people from the different angle understanding sea interior change and the driving mechanism, or ocean and atmospheric material interchange and so on; while the new communication system, like the iridium satellite and the use of Argos-3, may realize transmits the more observation data in a short time, as well as buoy observed parameter changed at any moment and so on.
· Argo status within MERSEA 

1. Areas of deployment
As a contribution to the ARGO observing network 3 geographical areas have been chosen because the involved institutes have strong expertise, they are important for Mersea models (Deep water formation, thermohaline, circulation ) and are under-sampled.
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Fig 2.3-2 Argo deployment areas (24 floats - 6 active on 04/08/2009)
2. Float Deployment and Scientific results
1). Float deployments in the Nordic Seas

In summer 2004 and 2005 all together 25 ARGO (2 equipped with an additional oxygen sensor) floats were deployed in the different basins of the Nordic Seas. They were partly financed by Mersea, partly by the German project SFB 512 – E2. In summer 2007 12 floats are still transmitting data (Fig 2.3-3). 
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In summer 2004 and 2005 all together 25 ARGO (2 equipped
with an addiional oxygen sensor) floats were deployed in the
difierent basins of the Nordic Seas. They were party financed by
mersea, partly by the german project SFB 512 - E2.

In summer 2007 12 floats are still ransmiting data.
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Fig 2.3-3 Nordic Seas float distribution

Red: Greenland Sea Blue: Lofoten Basin Cyan: Islandic Sea Yellow: Norwegian Basin Green: south of the Greenland-Scottland-Ridge

In summer 2004 and 2005 25 ARGO floats were deployed in the Nordic Seas, transmitting more than 1600 profiles in the period September 2004 to May 2007. Their profile depth is 2000 dbar, except for the 3 Island Sea floats which have profile depths of 1300 dbar. More than a third of this profiles are from the Greenland Sea (Fig 2.3-4).
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Fig 2.3-4 Nordic Seas float data distribution profile
2). Float deployments in the Atlantic Ocean
Warm and saline subtropical water is carried northward by the North-Atlantic Current in the upper part of the meridional overturning cell (MOC). Due to heat loss to the atmosphere the water gets progressively colder and denser and is transformed in sub-polar mode water, intermediate water and eventually in deep water by deep convection in the Labrador and Nordic Seas. The deep water then returns to the south as part of the lower part of the MOC. The MOC is associated with the northward heat transport to the North Atlantic which contributes to the mild climate of western Europe. The variability of this heat transport could be related to changes in the atmospheric forcing but could be also a trigger mechanism for climate change.
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Fig. 1: Bathymetry and topographic features in the North-Atlantic. (Red dots) CTD Station positons for the 2006 OVIDE cruise.

“The ARGO profiing flats conrbue to the abservaton of ey components of th Gicaton i the sub-polr gy of the Norh-Atanic. deed, ey alow the monioring of he
water mass propertes andther variabty fom seasonto ter-annuel im scales and help understand the rlain between tis variabty, he aimospherc forcing and fhe
mean crcuaton.
Float deployments:
« 0 i J '
OamsstEs , TUESSHEE g Fe 746M| & § 5 0 O @o| @ir100% -
ECET ] @5 Micros.. = | 2l EndNote @ Atantic 0. | Microsoft - | ' BE Network .. | & fall —xim | CH @ PR G < &%® -7





Fig 2.3-5 Bathymetry and topographic features in the North-Atlantic, (Red dots) CTD Station positions for the 2006 OVIDE cruise.
The ARGO profiling floats contribute to the observation of key components of the circulation in the sub-polar gyre of the North-Atlantic. Indeed, they allow the monitoring of the water mass properties and their variability from seasonal to inter-annual time scales and help understand the relation between this variability, the atmospheric forcing and the mean circulation. A total of 16 ARGO Floats were deployed during the Ovide cruise between Greenland and Spain in June 2006 (Fig 2.3-5 to 2.3-7).
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Float deployments:

A totalof 16 ARGO Fiats were deployed during the Ovide cruise between Greenland and Spain n June 2008 These deployments conclude the fioat deployments under the
MERSEA programme in this ocean region.

Fig 1:Float deployments during the Ovide cruise. All wers Provor flats.
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Fig 2.3-6 Float deployments during the Ovide cruise. All were Provor floats.
All the Provor floats are profiling to 2000m every 10 days and all are still active and working according to specification.
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Fig 2.3-7 Map of CTD stations added to the reference DB (left) and map of the floats submitted in delayed mode by France and Germany (on the right). The color legend applies to the left panel only.

3). Float deployments in the Southern Ocean
The Southern Ocean contributes significantly to the variability of the climate system through atmosphere-ice-ocean interaction processes. The Weddell Sea in particular is a key source for deep and bottom water of the world oceans. A total of 27 ARGO Floats (Fig 2.3-8 to 2.3-9) were deployed throughout the austral season 2006/7 during legs 6, 7 and 9 of Polarstern cruise ANT-XXIII, with MERSEA funded deployments occurring during legs 6 (3 floats) and 9 (8 floats).

Polarstern ©  AWI, Germany
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Fig 2.3-8 Float deployments during RV Polarstern cruise ANT-XXIII. Deployments during legs 6, 7 and 9 are marked red, yellow and black, respectively. Symbols indicate float types: NEMO (+), Apex (*).
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Fig 2.3-9 NEMO (Navigating European Marine Observer) floats being prepared onboard Research Vessel Polarstern for deployment in the Southern Ocean.

3， Data Management of ARGO within MERSEA
1）Overview

Deployments began in 2000, the name Argo is chosen to emphasize the strong complementary relationship of the global float array with the Jason satellite altimeter mission. For the first time, the physical state of the upper ocean will be systematically measured and the data assimilated in near real-time into computer models.  Argo builds on other upper-ocean ocean observing networks, extending their coverage in space and time, their depth range and accuracy, and enhancing them through the addition of salinity and velocity measurements. 

Argo has several objectives. It will provide a quantitative description of the changing state of the upper ocean and the patterns of ocean climate variability from months to decades, including heat and freshwater storage and transport. The data will complement the Jason altimeter with measurements of subsurface temperature and salinity vertical structure and velocity information, with sufficient coverage and resolution to permit interpretation of altimetric sea surface height variability.

2）Products

Argo data will be provided by the Coriolis data center which is already serving MERCATOR, TOPAZ and MFS.

· Individual profiles acquired by the floats with 24h 

· Delayed mode profiles corrected from bias and linear drift within one year 

· Weekly Temperature and gridded analyses combined with other in-situ measurements 

3）Research and Design

Argo data will be used to initialize ocean and coupled ocean-atmosphere forecast models. A main focus of Argo is to document seasonal to decadal climate variability and to aid our understanding of its predictability. A wide range of applications is anticipated for the high-quality global ocean analyses that Argo makes possible. 

Therefore work will be carried out within MERSEA to improve delayed mode quality control procedure especially in Atlantic and Mediterranean sea. Climatology will be also updated for North Atlantic ocean.

The number of the buoys deployed by Chinese Argo plan has reached 68, and there are now 35 buoys still working. China has been one of the participating countries of international Argo program. We suggested that the Chinese Ministry of Science, European Community should actively support China Argo plans to further development, particularly to support the China Argo data management in the data quality control and sharing to aspect with the international Argo plan trail connection.

We believed that the Chinese Argo plan is one of best systems in the Chinese ocean observation system which is developed rapidly and working the best.

Section Ⅳ The system of fixed-point mooring buoy of China(from the year of 2007)

The buoy research in china was lately started. At least 40 buoys should be placed for continuous operation in Chinese coastal areas based on estimation by corresponding department. However, the number of buoys in china was less than 20 until 2007. As the economic increase in china, the buoy development was improved. Around 10 buoys will be deployed in next year, which will be mainly produced by the institute of Marine Instrument of Shandong Academy of Science.

1. The buoys in Bohai strait

The first buoy for Bohai strait was placed in Yantai coastal areas on Dec. 16th, 2008, with size diameter of 10m and working depth of 20m. The informations including wind velocity, wind direction, temperature, pressure, azimuth, relative humidity, salinity, wave height, wave period, wave direction, flow velocity, flow direction and so on are collected by buoy.
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Fig 2.4-1 The buoy in Bohai strait locating at Yantai coast

2. The buoys in the north of Yellow Sea

The first buoy system for 2m vertical profile observation，built by the marine research institute of China academy of science, was successfully deployed in May 2009. In addition, a buoy for 3m comprehensive observation and three buoys for 2m conventional observation were successfully deployed in the beginning of June.

The buoy for 2m vertical profile observation is equipped with the measurement of sea surface temperature, salinity, chlorophyll, and turbidity. The instrument for the measurement of temperature, salinity, chlorophyll, turbidity, and oxygen are also equipped in the under water range of 36 m and 2m resolution. The sea surface measurement data and GPS data are transferred to the receiving system in the oceanic institute and Zhangzi Island by GPRS and CDMA.

3. The mooring buoys for Olympic Games in Qingdao

1). Three mooring buoys were deployed before the Dec. 2005

The three mooring buoys were used for daily marine environment observation from Jan. 2006. the marine forecast information, including around 20 parameters such as tide, water temperature and so on, was open to the world.

2). The meteorological buoy

A large-scale buoy was successfully deployed in the areas of Olympic sailing games on July 12th, 2008. It is used for the monitor of ocean environment.

The buoy with 10 m disc-shaped body and single-point mooring is a highly automated, advanced remote sensing instrument for marine meteorology and hydrology. The informations are provided in a period of ten minutes, including the average wind velocity and direction, the instantaneous maximum wind velocity, pressure, atmosphere temperature, humidity, visibility, rainfall, wave height, wave period, wave direction, water flow, water temperature, salinity and so on. The data will be provided every one minute for the unusual circumstances.
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Fig 2.4-2 The buoy for Olympic Games

4. The buoys in East Sea

1). Five buoys were deployed in East sea in 2007, with the location in the following:

（1）30°00′00″N, 123°00′00″E

（2） 28°50′06″ N,122°07′30″ E

（3）27°51′43″ N,121°39′03″E

（4）27°49′13″ N,122°10′01″E

（5）27°06′41″ N,121°22′30″ E

2). The marine observation buoy in East Sea

The buoy is a large-scale comprehensive observation system with size diameter of 10m. It can be used for fixed-point, continuous observation for meteorological, hydrological and water quality parameters in the arranged area. The CDMA, GPRS and “Beidou satellite” are used to transfer all the measurement data to the ground-based receiving system in real time. For the safe operation, the AIS collision avoidance system is equipped. The buoy is included in Zhoushan security management system. The buoy operation can be monitored in real time by AIS platform.
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Fig 2.4-3 The marine observation buoy in east of Shengshan

3). The large-scale buoy in Taiwan Strait

A large-scale buoy produced by Fujian marine disaster monitoring and forecast system, was successfully deployed at the northern areas of the Taiwan Strait. (Fig.2.4-4) The buoy is running in good condition at present.
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Fig 2.4-4 The buoy in Taiwan Strait

5. The large-scale buoy in Yangkou port洋口港
 “Yangkou port Hydro-meteorological buoy“ is the first buoy along Jiangsu 江苏coast, and also is one of the biggest buoy in the world. The advanced technology is used for hydrology and meteorology observation. 26 parameters concerning on hydrology, water quality and meteorology are collected, and all data is transferred automatically. “Yangkou port Hydro-meteorological buoy” is in continuous operation since first deployment in Oct. 2006.

6. The buoy in Beihai北海 coast in Guangxi 广西
The buoy in Guangxi coast, deployed by Guangxi Marine Monitoring Center, is operated for the monitoring of water quality of northern Gulf including Beihai, Qinzhou and Fangcheng port. （Fig 2.4-5） It is used for the forecast of red tide, and is the most advanced automatically observation system in china.
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Fig 2.4-5 The buoy in Beihai coast (Guangxi)
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曙光1” to “Shuguang曙光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奋斗6”, also introduced a same type survey ship “Fendou奋斗7” from the US. Chinese Academy of Sciencer designed and constructed comprehensive marine survey ship “Kexue科学 1” and “Shiyan实验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 

· Multi-purpose Survey Ship in China

Multi-purpose Survey Ship 
	Name
	Tonnage
	Instrument
	Ascription

	“Shijian”（ “实践”号）[image: image41.jpg]AT R TTIRIT®




	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”（ “向阳红5”号

）
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	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”（ “向阳红7”号）
	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”（ “向阳红8”号）
	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” （ “向阳红9”号）
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	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” （ “向阳红10”号）
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	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” （ “向阳红14”号）
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	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” （ “向阳红16”号）
	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”（ “实验3”号）
	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”（ “东方红”号

）
	2，345 t
	hydrographic winch, physical winch, geological winch, 

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

	“Dongfanghong 2”（ “东方红2”号

）
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	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”（ “极地”号）
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	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”（ “雪龙”号）
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	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”（ “大洋”号）
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	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


Research vessels are an underused capability of acquiring data in real-time; these vessels are doted of accurate equipments, good technicians and reliable transmission facility to shore. They often go in areas that are far from commercial transect and that are therefore often undersampled. At International level a program has started in 2002 GOSUD (Global Ocean Surface Underway Data) that coordinate data management of the data acquired but different countries. Mersea will be an European contribution to this program.

· In France：

	Ship Name
	
	Institute 
&  Project
	
	Data Type
	
	Area of work
	
	Ship schedule availability
	
	Comment
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Pourquoi Pas © Ifremer
	
	Ifremer /Coriolis
	
	XBT/TSG
	
	Global Ocean
	
	More
	
	Routine acquisition

	

L'Atalante © Ifremer
	
	Ifremer / Coriolis
	
	XBT/TSG
	
	Global ocean
	
	More
	
	Routine acquisition

	

Thalassa © Ifremer
	
	Ifremer / Coriolis
	
	XBT/TSG
	
	North Atlantic
	
	More
	
	Routine acquisition

	

Le Suroit  © Ifremer
	
	Ifremer / Coriolis
	
	XBT/TSG
	
	North East Atlantic,
Mediterranean Sea, East Atlantic, African coasts
	
	More
	
	Routine acquisition

	

Le Beautemps Beaupré   © SHOM
	
	SHOM / Coriolis
	
	XBT/TSG
	
	West African coasts, Iceland, North Atlantic, Acores, Canarias
	
	On request
	
	Routine acquisition

	


Le Borda © SHOM
	
	SHOM
	
	XBT/TSG
	
	
	
	On request
	
	Routine acquisition

	

Le Marion Dufresne  © G. Juin/IPEV
	
	IPEV / Coriolis
	
	XBT/TSG
	
	Indian Ocean & Antartic
	
	More
	
	

	

L'Astrolabe   © A. Fornet/IPEV
	
	IPEV
	
	XBT/TSG
	
	Antartica
	
	More
	
	XBT from GTS & TSG in delay mode

	

Tethys  © CNRS/INSU
	
	CNRS
	
	ADCP
	
	Occidental Mediterranean Sea
	
	on request
	
	


· In Germany：

	Ship Name
	
	Institute 
&  Project
	
	Data Type
	
	Area of work
	
	Ship schedule availability
	
	Comment

	

Alkor    ©  Ifm-Geomar
	
	Ifm-Geomar / Mersea
	
	XBT/TSG
	
	
	
	More
	
	

	


Poseidon ©  Ifm-Geomar
	
	Ifm-Geomar / Mersea
	
	XBT/TSG
	
	
	
	More
	
	

	


Die Sonne ©  BGR
	
	BGR / Mersea
	
	XBT/TSG
	
	
	
	More
	
	

	


Meteor ©  Ifm-HH
	
	Ifm-HH / Mersea
	
	XBT/TSG
	
	
	
	More
	
	

	


Polarstern ©  AWI
	
	AWI / Mersea
	
	XBT/TSG
	
	
	
	More
	
	


· In Spain：

	Ship Name
	
	Institute 
&  Project
	
	Data Type
	
	Area of work
	
	Ship schedule availability
	
	Comment

	

  Cornide de Saavedra © IEO
	
	IEO / Mersea
	
	XBT/TSG
	
	Iberian Peninsula
	
	More
	
	


· In United Kingdom：

	Ship Name
	
	Institute 
&  Project
	
	Data Type
	
	Area of work
	
	Ship schedule availability
	
	Comment

	


RRS Discovery ©  Nerc
	
	NERC / Mersea
	
	XBT/TSG
	
	South Indian Ocean, South Atlantic, North East Atlantic
	
	More
	
	

	

  RRS Charles Darwin ©  Nerc
	
	NERC / Mersea
	
	XBT/TSG
	
	North Atlantic, Celtic and Irish Seas
	
	More
	
	

	

  RRS James CLark Ross ©  Bas
	
	BAS / Mersea
	
	XBT/TSG
	
	South Atlantic Wedel Sea, Greenland
	
	More
	
	


The number of Chinese survey ship (about 160) and tonnage (about 150,000 tons) has reached the marine survey needs. Compared with Europe, Chinese marine survey ship is very similar on the number and tonnage (according to China Academy of Engineering Zhang Bingyan, 2008).

1, In the technical performance, the ship's speed, the sea constant, the resistance, the laboratory area has achieved the level which the internationally survey ship approaches.

	Name
	Dongfanghong 2
	Xiangyanghong 2
	Oceanographer (US)

	m2/t
	0.096
	0.144
	0.106


2, An integrated combination of comprehensive survey and professional survey.

A comprehensive survey of subjects would cause too much waste of the sea voyage, research institutes and universities can be configured to a comprehensive survey ship, the professional department should be in accordance with professional requirements and optimize.

3, The rationalization of tonnage

Comprehensive survey ship is about 3000-4000 tons, such as "Dong Fang Hong 2" which is 3700 tons, the United States "AGS-60" and "AGOR-23" which is 5000 tons of each. Professional survey ship is about 1000-2000 tons, such as the South China Sea Institute of Oceanography "Shiyan 2".

4, Speed: Maximum 18 knots (kn), commonly used speed of 13-14kn.

5, Chinese ocean survey ship has experienced 20-30 years of development at present, it has entered a "replacement" stage (upgrade of ships), at this period, it must further strengthen cooperation with European and the international marine survey ship research and manufacture. 

6, Power problems: transition from diesel engine to the fuel cells (high efficiency, less pollution, less vibration).

7, The automation, reduces the crew, the route pinpointing.

8, Communications technology, and communication center communication automation, reduce the waste of time and space on board research.

9, With the rapid development of Argo and Glider as well as Buoy, survey should have function of deployment, recycling, buoy location and energy supply.

Chapter IV Gliders

1, Overview
Gliders are autonomous submarine vehicles designed to observe for long time periods the interior of vast ocean areas at lower cost than oceanographic ships and moorings. Structurally, a buoyancy control allows Gliders vertical motions in the water column. Besides, Gliders employ their hydrodynamic shape and small fins to induce simultaneous horizontal motions. In summary, changing buoyancy together with the hydrodynamic structure allow Gliders to carry out saw-tooth trajectories between the ocean surface and a prescribed depth along prescribed directions (Fig 4-1 to 4-2). When the Glider is at surface, positions obtained by GPS and the data collected at depth are transmitted to the land base via a 2-way satellite communication system. This also allows to change its mission programming or to command it back to the base.
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Fig 4-1 Gliders working Principle

[image: image69.jpg]



Fig 4-2 Gliders system structure

2, Gliders Plan of ERSEA

The first goal is the assessment of available long-range glider technologies which meet MERSEA requirements (reliability, long range/endurance at sea, and the possibility to carry bio-geochemical sensors). 

Later on, training and in-lab testing as well as field mission program design will be performed followed by field trials in near-coastal and open-ocean environments (in the Mediterranean Sea from the shore base of partner IMEDEA and in the Atlantic ocean from the shore base of partner Ifremer, respectively). During trials the entire data system will be demonstrated, including real-time transmission, quality control, and integration and feeding to the MERSEA data server. Glider usage will be optimized against moored instruments (time-series sites W1M3A in the Mediterranean Sea and PAP-CIS in the Atlantic Ocean), for carrying out regional-scale deep ocean surveys, and for detecting and quantifying meso-scale variability. The impact of assimilating glider data on numerical models will be also investigated.

 Finally, a detailed system requirements and specification document will be prepared, defining the needs and capability of the Glider and Mission Management Engine within the MERSEA context (e.g. review real-time on-site data visualizations from modeling and remote sensing).  

3, Gliders Status

An important task of MERSEA WP3 is the assessment of available long-range glider technologies which meet MERSEA requirements (reliability, long range/endurance at sea, and the possibility to carry bio-geochemical sensors). Three partners in this workpackage are acquiring gliders and expertise in operating them, to demonstrate glider technology capabilities including real-time transmission, quality control, and integration and feeding to the MERSEA data server.  

1).Deep Mediterranean deployments

Several gliders have been deployed in the western Mediterranean Sea in the framework of the MERSEA project between mid January and mid June. Around 1500 deep casts (down to ~1000m depth) and 1700 shallow casts (down to ~200m depth) have been carried out by these autonomous platforms (Fig 4-3).
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Fig 4-3 Gliders deployed and data distribution

2).Coastal Mediterranean deployments

Two gliders will cover the open boundaries of the Balearic Sea during September to December 2007(Fig 4-4).
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Figure 4-4 Sections carried out by the gliders in the Balearic Sea
3). Atlantic Ocean deployments

The Spray 04 (Fig 4-5), an open-ocean deep glider rented from Scripps Institution of Oceanography (San Diego), performed 2 successful missions in the North Atlantic in 2005-2006. This glider provided profiles of temperature, conductivity (salinity) and fluorescence (chlorophyll-a) between the surface and 1000m (or less) at a 1-meter vertical resolution (Fig 4-6). 
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Fig 4-5 Spray-04 Glider
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Figure 4-6: Glider trajectory of the PAP-1 and CIS-1 experiments.

China has not carried out the relevant work of Gliders at present.

Through the MERSEA plan, Europe started to deploy Glider in Mediterranean Sea and the Atlantic partial seas, and received a lot of profile data. 
In summary

1) Chinese ARGO program and plans have received tens of millions of funding from the Ministry of Science and Technology of China, and obtains large amounts of data, organized a number of seminars on China ARGO; 
2) Ocean community of China should suggest to the Ministry of Science and Technology to support Glider plan of China, and carry out  cooperation with International Glider  community within five years.

Chapter V Global Buoy Data Network
The numbers of regular reporting buoys now exceeds 1250, and nearly 50% of those now report atmospheric pressure, a considerable improvement since JCOMM-II. Figure 5.1 shows the global distribution of both moored and drifting buoys, with the Tropical Moored Buoy array clearly evident, whereas Figure 5.2 shows drifting buoy tracks and the coverage gaps in the Southern Ocean, the central Pacific and the Gulf of Guinea. More information to be reached at http://www.jcomm.info 
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Figure 5.1 – Total numbers of buoys (moored and drifting) reporting on the GTS in June 2009 (Source: JCOMMOPS).
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Figure 5.2  – Drifting buoy tracks for May 2009, clearly demonstrating where gaps exist in the buoy network (Source: ISDM, Canada).

Chapter VI Coriolis In-situ Data Server
The CORIOLIS in-situ data server, was initiated jointly by seven French agencies involved in ocean research (CNES, CNRS, IPEV, IRD, METEO-FRANCE, SHOM and IFREMER) in 2000 to systematically develop acquisition, validation and distribution, in real and delayed modes, of in-situ data over the world ocean. Today CORIOLIS is a data centre that is the focal point for data collection and distribution to operational oceanography modellers and researchers. It coordinates the French contribution to Argo and integrates national activities related to in situ measurements. A team of scientific experts provides support to the project and overall guidance on strategic orientations.

Built on the experience acquired during twenty years by the IFREMER oceanographic data centre SISMER, the CORIOLIS data centre has been set up progressively to collect, control, distribute physical oceanography in-situ data, initially temperature and salinity profiles. The Centre, located in Brest, handles in-situ data available in near real time coming from the GTS (Global Transmission System of meteorological data via our French partner METEO-FRANCE) and also from other sources including floats, buoys, and research vessels. About 15000 profiles are now provided weekly to MERCATOR. (Figure 6.1).  These data are assimilated by MERCATOR and are also used in real-time by other customers, such as the Hydrographic Service of the French navy (SHOM), METEO-FRANCE and other GODAE modellers.
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Figure 6.1 Profile (Argo Floats, CTD, XBT, Moorings) and underway (Thermosalinographs, drifters ,…) data distributed in one week by CORIOLIS  (http://www.coriolis.eu.org)

The CORIOLIS data centre also operates in delayed mode for:

· Instruments and sensors monitoring to estimate sensor drifts,

· Re-analysis and data synthesis: gridded fields in different areas.

Delayed mode quality control. Since salinity (or conductivity) sensors are particularly sensitive to bio-fouling and other perturbations, the Argo Science team has been working on defining salinity delayed-mode procedures to specifically check artificial drifts and offsets.

The free-moving nature of profiling floats means that most float salinity measurements are without accompanying in-situ “ground truth” values for absolute calibration (such as those afforded by shipboard CTD measurements). Therefore Argo delayed-mode procedures for salinity rely on reference databases and statistical methods for detecting artificial drifts and offsets. However, since the ocean has inherent spatial and temporal variability, these drift and offset adjustments are subject to statistical uncertainties.  Therefore, corrections must be provided to users, with an estimation of the error. The Argo method relies on reference databases built upon high quality historical hydrographic dataset, but inn some areas the efficiency of the method is low because of the lack of reference data. It is important to improve the data flow to facilitate the availability of high quality data, especially from recent cruises.

From the expertise gained in the North Atlantic, it has been shown that the salinity measurements can drift slowly over time. Due to drift and offset on salinity sensors, it is necessary to recalibrate float data in delayed mode (see Figure 6.2). Offsets and drifts are detectable and a corresponding correction is supplied using the objective mapping method of Annie Wong et al (2003 Ref-1, 2009-Ref-3) adapted to North Atlantic environment by Lars Böhme and Send (2005 Ref-2). The result is a set of calibrated salinity data with corresponding statistical uncertainties. But interpretation of the results is far from obvious. Therefore complementary tools have been developed to compare float time series to other data available in the same area at the same time from the Coriolis database (profilers, XBT, CTD, moorings). 
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	Figure 6.2 :Argo Example of an Argo float whose salinity measurements (solid lines) have drifted towards higher values over time. Sensor drift is removed in delayed-mode by weighted least squares fit to statistical salinity estimates from reference data (circles with error bars).


Weekly near real-time analysis and twenty year reanalysis

Coriolis provides real time data synthesis since 2000 over the North-Atlantic. Since 2005 data synthesis are calculated for the global ocean. The dataset collected in real time and delayed mode has been revisited and a re-analysis has been produced with the same analysis system,   which is based on objective mapping estimation (Bretherton & al., 1975). It provides weekly T and S fields (Figure 6.3). Temperature and salinity fields are reconstructed on a 1/3 degree grid, on more than 50 levels from surface down to 2000 m and available from 1990 to 2008. 
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Figure 6.3 Weekly temperature and salinity analysis at 10m depth for the Global Ocean available at http://www.coriolis.eu.org/cdc/objective_analyses.htm
French contribution to Argo

CORIOLIS contributes to the Argo program (A global array of profiling floats). In 2008, the Argo program reached the 3000 profiling floats target sampling the global ocean according to a regular grid in the world ocean. The challenge is now to sustain the network , deploying 800 floats per year to replace the dead ones. The float displacements give information on the velocity fields.  The network provides low-resolution sampling at a 10-day frequency. Argo is placed in the context of international programs on ocean monitoring (GODAE),climatic variability studies (CLIVAR), and under the auspices of several agencies, such as the World Organization of the Meteorology (WMO) and the Intergovernmental Oceanographical Commission (IOC) of UNESCO. (http://www.argo.net)
France has first focussed its deployments in the Atlantic Ocean, gradually from the North to the South. It will supply 500 profiling floats (2001-2009); this contribution includes 55 floats funded by the European Commission for the demonstration project "Gyroscope" and the Integrated Project MERSEA co-ordinated by IFREMER. The CORIOLIS data centre (http://www.coriolis.eu.org) has also volunteered to be one of the two Argo Global Data Centres together with the US GODAE centre, providing a unique access to all the Argo data acquired over the entire globe. These centres are fed by various national data centres which validate the data provided by the floats they deployed, using the same quality control procedures as defined by the “Argo data management team”. Coriolis hosts one of the two Global Data Centres.

Contribution to European Service
A range of in situ measurements necessary for operational oceanography are made regularly by the French agencies involved in CORIOLIS: SHOM (XBT, hydrographic cruises), IFREMER (4 large research vessels), IPEV (one large research vessel cruising in Indian and Antarctic oceans), IRD (WOCE lines) XBT lines and thermosalinograph), METEO-FRANCE (drifters and several moorings), CNRS (floats). 
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Figure 6.4: Sea-Surface Salinity acquired since 2000 on VOS and research vessels
CORIOLIS organizes the systematic collection in real time of such in-situ measurements made either in routine or within the framework of specific research activities (see Figure 6.4), in order to meet the operational oceanography needs. It harmonises reduction, control and calibration processes to cope with operational constraints.

CORIOLIS is also hosting the global data centre for Global Ocean Surface Underway Data (GOSUD : http://www.gosud.org ) Project is for instance an Intergovernmental Oceanographic Commission (IOC) programme designed as an end to end system for data collected by ships at sea. The goal of the GOSUD project is to develop and implement a data system for surface ocean data, to acquire and manage these data and to provide a mechanism to integrate these data with other types of data collected in the world oceans. For the purposes of this project, the data concerned are those collected as a platform is underway and from the ocean surface down to about 15m depth. Coriolis contributes to this programme by providing data from French research vessels and some European vessels within the European integrated project MERSEA (http://www.mersea.eu.org) and now extended to the MyOcean Project (http://www.myocean.eu.org) . 

The two projects (Euro-Argo and MyOcean) deal with the in-situ systems required by Global Monitoring for Environment and Security (GMES) for climate research, environment monitoring and operational oceanography. Euro Argo will work on the development of a sustained European contribution to Argo, an essential component of the global ocean observing system. As part of MyOcean, Coriolis will consolidate and improve its in-situ data services to provide the best data and products required by global and regional data assimilation systems and applications (see Figure 6.5). Within the MyOcean in-Situ Thematic Assembly Ceenter (TAC) Coriolis coordinates the overall activities and also provide the in-situ services for the Global Ocean and the IBI area (in cooperation with Puertos Del Estado/Spain). It will also contribute to the Mediterranean service. A major challenge will be to set up the appropriate collaborations with the relevant international and national entities/projects that collect in-situ data at global and regional level and to sustain these data streams on the longer term. 
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Figure 6.5 The MyOcean In-situ Tac ( In Orange) : integrating observations from outside data providers to generate product for MyOcean Modelling and Forecasting Centres (MFCs) and MyOcean outside users 
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