








1.  Marine Observing 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, 
about 60, are mainly in the possession of the SOA.  

The most of these observation stations are tide 
level stations. The stations observe the wave, 
temperature, salinity, meteorology and other 
elements,  



Figure 1-1 observation  

station distribution of SOA, 

More than 130 marine  

observation stations  

along the coast. 

 South to the Nansha  

Islands Yong 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）  



Figure 1-2 North Sea observation station distribution of SOA 
(22 stations)  

(1)  Donggang,   (2) Xiaochangshan,  (3) Laohutan,     (4) Beihuangcheng,    (5) Dalian,                (6) Wentuozi,  

(7) Bayuquan,      (8) Panjin,                 (9) Huludao,      (10) Zhimaowan,        (11) Qinhuangdao,   (12) Jingtanwan, 

(13) Tanggu,        (14) Tianjin,              (15) Longkou,    (16) Penglai,               (17) Zhifudao,          (18) 
Chengshantou,  

(19) Shidao,         (20) Yantai,              (21) Qianliyan,   (22) Xiaomaidao,        (23) Wumatou,         (24) Qingdao,  

(25) Rizhao,         (26) Shijiusuo. 



Figure 1-3 East Sea observation station distribution of SOA 

(1) Lianyungang,   (2) Waikejiao,       (3) Lvsi,               (4) Shanghai,        (5) Dajishan,        (6) 
Tanxui,  

(7) Ningbo,            (8) Zhenhai,          (9) Changtu,       (10) Zhoushan,     (11) Shipu,           (12) 
Kanmen, 

(13) Wenzhou,      (14) Nanji,             (15) Sansha,       (16) Beishuang,    (17) Beijiao,         (18) 
Pingtan,  

(19) Chongwu,      (20) Xiamen,         (21) Dongshan,   (22) Yunao,         



Figure 1-4 South Sea observation station distribution of SOA 
(1)  Zhelang,          (2) Shanwei,       (3) Dawanshan,       (4) Zhapoi,        (5) Zhanjiang,        (6) Naozhou,  

(8)  Weizhou,        (8) Beihai,           (9) Fangcheng,        (10) Haikou,      (11) Qinglan,         (12) Sanya, 

(13)   Xisha,            (14) Yongshujiao, 



       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. 

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 

Table 1-1 the observation elements of Xiaomaidao and technology indicators 





Fig 1-8 European ocean observatory station (11 stations) 
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Source： http://www.eurosites.info/sites.php 
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In Situ Observing Status within MERSEA  

Fig 1-7 MERSEA data management mode  



Atlantic Stations  

Three time series stations in the Atlantic deployed within the European 
ANIMATE Project, are maintained. subpolar - CIS, subtropical - ESTOC, 
and boundary between subpolar and subtropics - PAP  

Fig 1-8 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. 



Fig 1-9 Typical configuration of  a 
time series mooring as deployed 
for MERSEA  
1、Telemetry； 
2、SAMI-Carbon Dioxide Sensor， 
 3、Nutrient Analyzer， 
4、Backscatter and Fluorescence 
Sensor， 
5、ADCP Current Speed and 
Direction Sensor， 
6、CTD Conductivity and 
Temperature Sensor， 
7、Traps for sinking material  



The Mediterranean M3A Network  

        The Mediterranean Moored Multi-sensor Array 
(M3A), was deployed in the Cretan Sea (Eastern 
Mediterranean) in January 2000 , able to provide real-
time physical and biochemical measurements for the 
needs of the Mediterranean Forecasting System.  

Fig 1-10 M3A system layout diagram Fig 1-11 M3A typical model working pattern  



2.  Marine Buoy  

      The main types of Chinese marine buoy are 
marine data buoys, special marine buoys, 
measuring current dive buoys and drifting 
buoy. And the marine data buoy is the 
development key, so far altogether China has 
developed the large-scale, medium and small-
scale 14 sets of marine data buoy, and has built 
the corresponding shore receiving station 
separately in the South China Sea, East China 
Sea and North China Sea.  



Most of the buoys (11 
Buoys) deployment in 
china from 2007  

Bohai Strait 

Yellow Sea 

East Sea 

South  Sea 

Buoys distribution in China from 2007 



Buoys distribution for other countries 

Source: http://www.stormsurf.com/buoy/mht/glob.html 
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        China Argo Project has deployed 46 floats in the Western Pacific 
and Eastern Indian Marines. Now there are 20 floats still work.    Link 

Argo deployments in China  



Specific Information 
about 35 Argo floats 

http://www.argo.org.cn/data/data.html 



Position Buoy serial 
number 

Planned 
deployment 

latitude  

Planned 
deploymen
t 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 

Argo Deployment in July, 2009, by Dongfanghong 2 ,China 



 2009, Deployment position of Argo buoys (Star)  



Argo status 
within 
MERSEA 

 they are 
important for 
Mersea models 
(Deep water 
formation, 
thermohaline, 
circulation ) and 
are under-
sampled. 

Fig 2-1 Argo deployment areas (24 floats - 6 active on 04/08/2009) 



 Float deployments in the Nordic Seas  

Fig 2-2 Nordic Seas float distribution 
Red: Greenland Sea Blue: Lofoten Basin Cyan: Islandic Sea 

Yellow: Norwegian Basin Green: south of the Greenland-
Scotland-Ridge 

Fig 2-3 Nordic Seas float data 
distribution profile 



 Float deployments in the Atlantic Ocean  

A total of 16 ARGO Floats were deployed during the Ovide cruise 
between Greenland and Spain in June 2006.  
All the Provor floats are profiling to 2000m every 10 days and all are still active and 
working according to specification. 

Fig 2-4 Float deployments during the Ovide cruise. All were Provor floats. 



Float deployments in the Southern Ocean  
A total of 27 ARGO Floats  were deployed throughout the austral season 
2006/7 . 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.  



Fig 2-6 NEMO (Navigating 
European Marine Observer) floats 
being prepared onboard Research 
Vessel Polarstern for deployment in 
the Southern Ocean. 



web 



4. Marine Survey Ship  

        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 from 1960 to now.   



Multi-purpose Survey Ship In China (1) 
Name Tonnage Instrument Ascription 

“Shijian” 
(“实践”号) 

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) 

13，650 t 
large 

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) 

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) 

12,467 .9 t 
large 

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) 

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) 

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 

Multi-purpose Survey Ship In China (2) 



Special Survey Ship (polar region )In China 

Name Tonnage Instrument Ascription 

“Jidi” 12，904 t 
large 

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

the State Bureau of 
Oceanic Administration 

North Sea Substation 

“Xuelong” 21，025 t 
largest 

6,000 m and 3,000 m winch used for investigations,  
each kind of marine inspect laboratory altogether 

sum to approximately 200 m2, low-resolution 
satellite nephogram receiving equipment and 

conventional automatic meteorological 
observation equipment, CTD, Acoustic Doppler 

Current Profiler (ADCP) 

the State Bureau of 
Oceanic Administration 

East China Sea 
Substation 

“Dayang 1” 5，660 t 10,000m fluid drive geological winch, deep water 
townet winch, hydrographic winch,  
"A" type rack, crane, deep water towed  acoustic 
systems and optical systems,  
Sea Beam2100-type multi-beam system,  
XBT system,  
ZQC1-2 oceanography automatic data sampling 
and processing system, such as GPS and Depth 
Sounder. 

the State Bureau of 
Oceanic Administration 

North Sea Substation 



Ship Name Institute  
&  Project 

Data 
Type Area of work 

Ship 
schedule 

availability 
Comment 

                                 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 

Survey Ship In France 



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 

Survey Ship In German 



Survey Ship In Spain 

Survey Ship In (UK) United Kingdom  



Name Dongfanghong 2 Xiangyanghong 2 Oceanographer (US) 

m2/t 0.096 0.144 0.106 







 4.  Gliders  

Fig 4-1 Gliders working Principle  

Fig 4-2 Gliders system structure  

Gliders are autonomous 
submarine vehicles designed to 
observe for long time periods 
the interior of vast ocean  
Areas 

Glider can collect conductivity, 
temperature and depth data. 

NASA glider 



Fig 4-5 Spray-04 Glider trajectory of the of the  
PAP-1 and CIS-1 experiments 

Atlantic Ocean deployments  



Fig 4-3 Gliders deployed and data distribution in  
the western Mediterranean Sea  

.Deep Mediterranean deployments  



Deployment in the Arctic Ocean from the 
Chinese icebreaker Xuelong during 
CHINARE 
 cruise in August 2008.  

Long range navigation under ice 

Source: http://www.damocles-eu.org/artman2/uploads/1/poster_Sopot_task_8.3.1.pdf 

Deployment in the Arctic Ocean 



Glider poster from damocles-eu 
S

ource: http://w
w

w
.dam

ocles-eu.org/artm
an2/uploads/1/poster_S

opot_task_8.3.1.pdf 



    At its 28th session (Paris, November 1995),the General conference of UNESCO 

adopted Resolution 138 which calls on Intergovernmental Oceanographic 

Commission ( IOC ) to continue its effort to establish North-East Asian Regional-

Global Ocean Observing System (the  ad hoc Group Meeting(Bangkok,January 

1996) and the First Session of Co-ordinating Committee for NEAR-GOOS 

(Bangkok, September 1996 ). In the light of  the objectives of the NEAR-GOOS 

Implementation Plan ,an efficient data exchange scheme should be established for 

the existing observing system in the region at the initial phase. For this purpose, 

National Marine Data and Information Service of China ( NMDIS ) has developed 

and maintained China Delayed Mode Data Base for NEAR-GOOS ( CDMDB ) to 

offer  basic data communities. 

h"p://near‐goos.coi.gov.cn/ 



The goals of the North-East Asian Regional 
GOOS(NEAR-GOOS) are as follows:  

1.to improve ocean services in the region; 

2.to provide data and information useful in the mitigation of the effects of 
natural disasters caused by waves , storm surges, and sea-ice;  

3.to increase the effciency of fishing vessels;  

4.to provide information useful in pollution monitoring;  

5.to monitor parameters useful to mariculture , particularly with regard  to harm 
fulalgal blooms;  

6.to provide information on the health of the coastal zone for recreation 
purposes;  

7.to provide data sets required for data assimilation, modeling and forecasting.  



NEAR-GOOS Area  

The area of NEAR-GOOS 
is the North-East Asian 
region, which is a part of 
the WESTPAC region, 
bounded by China, 
Republic of Korea, 
Democratic People's 
Republic of Korea and the 
Russian Federation along 
its western boundary, and 
by the Russian Federation 
and Japan along the 
eastern boundary. 


