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DRAGON IN SUPPORT TO HARMONIZING EUROPEAN AND CHINESE
MARINE MONITORING FOR ENVIRONMENT AND SECURITY SYSTEM

Abstract
Funded by the European Commission (EC) under the European Union’s (EU) Framework
Programme (FP6), the 3-year duration DRAGONESS project is nearing its termination in
August 2010. An inventory on procedures in operational ocean monitoring and services
including data accessibility and management approaches has been produced with
particular relevance for the Global Monitoring for Environment and Security (GMES)
Space Component program and the Group on Earth Observation (GEO) implemented
system of systems (GEOSS). Monitoring of the marine environment is crucial to tracking
pollution, forecasting and tracking extreme events, understanding climate change, and
aiding operational oceanography. Because the world’s oceans are all interconnected, a
global system for sustainable monitoring is an obvious priority as spelled out in GMES
and GEOSS. Such a system requires common standards, protocols, and harmonized tools
and methods for data integration and data and information portals and services. Bringing
together in situ and satellite data and the sharing of this data, jointly with validated
models, is a key to the success performance of such systems. In establishing this
inventory, the DRAGONESS project has therefore also provided and first assessment and
comparison of existing European and Chinese integrated marine monitoring systems.

1. Introduction
The Dragon in support to harmonizing European and Chinese marine monitoring for
environment and security system (DRAGONESS) project is supported by EU from
September 2007 to August 2010. DRAGONESS aims to assess and establish an inventory
of European and Chinese capacities in marine monitoring for environment and security. It
emerges and builds on achievement from recently completed and ongoing projects
undertaken in Europe and in Peoples Republic of China. Notably this include the joint
European Space Agency (ESA) and the Ministry of Science and Technology
(MOST)/National Remote Sensing Center of China (NRSCC) Dragon program, the
outcome of the European Union (EU) Framework Program (FP5) Marine Environment
and Security for the European Area (MERSEA) Strand-1 project, the EU FP6 MERSEA
IP project, and the ESA Global Monitoring for Environment and Security (GMES)
Service Element projects CoastWatch and MarCoast. DRAGONESS will also take stock
of the definitions and implementation of the joint European Union (EU) and European
Space Agency (ESA) GMES Marine Core Services including the MyOcean project
(http://www.myocean.eu).
DRAGONESS is also taking into account the inter-connection between GMES and the
Group on Earth Observations (GEO) System of Systems (GEOSS). The goal of GEOSS

is to achieve by 2015 a comprehensive, coordinated, and sustained observations of the
Earth system to improve monitoring of the changing state of the planet, increase
understanding of complex Earth system processes, and enhance the prediction of the
impacts of environmental change. GEOSS will meet the need for all nations to benefit
from access to timely, quantitative, and high-quality long-term global data and
information as a basis for sound decision making, and will enhance delivery of benefits to
society in the following areas:
• Disasters - Reducing loss of life and property from natural and human-induced
disasters;
• Human Health - Understanding environmental factors affecting human health
and well-being;
• Energy Management - Improving management of energy resources;
• Climate Variability and Change - Understanding, assessing, predicting,
mitigating, and adapting to climate variability and change;
• Water Cycle - Improving water resource management through better
understanding of the water cycle;
• Weather - Improving weather information, forecasting, and warning;
• Protection of Ecosystems - Improving the management and protection of
terrestrial, coastal, and marine resources;
• Agriculture - Supporting sustainable agriculture and combating desertification;
• Conserving Biodiversity - Understanding, monitoring, and conserving
biodiversity.
The Chinese satellite program of relevance for DRAGONESS as well as GEOSS is
divided into the meteorological satellite series (FY-n), the ocean satellite series (HY-n),
the China Brazil Earth Resources Satellite (CBERS-n), Chinese Remote Sensing Satellite
(CRS-n), and finally a dedicated disaster monitoring satellite program (HJ-n). Many of
these satellites and sensors make attractive merging capabilities with ESA´s current and
planned satellite programs as well as other international space agency satellite programs.
The main goal of the DRAGONESS project is to make an inventory on procedures in
operational ocean monitoring and services including data accessibility and management
approaches with particular relevance for the Global Monitoring for Environment and
Security (GMES) Space Component program and the Group on Earth Observation (GEO)
implemented system of systems (GEOSS). In so doing the specific objectives are:
- to assess current Chinese and European services and information products arising
from integrated use of networks of remote-sensing, in-situ observations, models and
data assimilation methods against the GEOSS requirements;
- to identify service/data gaps and barriers, such as for instance restrictive data
dissemination and availability and re-use policies;
- to develop activities to disseminate and implement products and services derived or
customized from existing development and operational activities;
- to study and identify the potential for existing and foreseen European GMES services
(both funded through EU FP6 and ESA) to be transferred to P.R. of China and

-

provide the building blocks for the EU contribution to the Chinese marine monitoring
for environment and security, and hence to GEOSS;
to stimulate exchange and initiation of new partnership in Earth Observation science
and technology in support to global environmental monitoring by bringing together
scientists from Europe and China.

2. Inventory structure and overview
Monitoring the marine environment is urgently needed to advance understanding of
mesoscale and submesoscale processes and physical and biogeochemical interaction. It is
moreover crucial for tracking pollution, forecasting and prediction of extreme events,
understanding climate change, and aiding operational oceanography. Because of the
myriad of important applications, sustainable monitoring of the ocean is necessary. In this
context, the five work packages in the DRAGONESS project, notably:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

review of in situ observing systems;
review of spaceborne observing systems;
specification of data integration and information management;
specification of ocean and coastal information products and services;
capacity building
workshops, summer schools and conferences

are therefore highly relevant. In particular, the first four work packages are respectively
related to the four corners of the GMES diamond as illustrated in Figure 1.
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Figure 1. The DRAGONESS key work packages and functionalities emphasized in the
context of the GMES diamond.

Integrated marine observing systems and numerical models are capable of producing a
large range of information products of physical biological and chemical quantities. The
reliability and utilization of these types of information products depend not only upon the
performance of the models and assimilation tools, but also on the availability and quality
of the satellite and in-situ observing systems, telecommunication networks, data
processing, handling and distribution, data access, and rapid information integration, flow
and services. It will in essence not perform better than the weakest link in the chain (or
corners in the diamond shown in Figure 1). Highlights of achievements from the
individual workpackages are summarized in the following.
WP1 - Review of in situ observing system
The in-situ observing system in China is build around fixed marine observing station,
marine buoys, Argo profiling floats and Marine surveying ships. At present, China has
more than 130 marine observation stations along the coast. Some of these are in the
possession of the Water Conservancy Bureau, the Transportation and the
Geological Department, while about 60, are mainly in the possession of the SOA.
The observation stations are typically providing tide level as well as measurements
of waves, temperature, salinity and meteorological information including wind
speed and direction, air temperature, air pressure, humidity and precipitation.
The Chinese marine buoys consist of four types, notably marine data buoys, special
marine buoys, current measuring profiling buoys and drifting buoy. The marine
data buoy is the key buoy-recording system; so far China has altogether developed
and deployed 14 types of large-scale, medium and small scale marine data buoys
with corresponding shore receiving station separately in the South China Sea, East
China Sea and North China Sea.
The China Argo Project has in total deployed 68 floats in the Western Pacific and Eastern
Indian Marines and been very successful. 35 floats are currently in operation. China has
established a large-scale, full range ship survey system with about 160 vessels to
meet the basic data collection needs including multi-purpose survey ships, scientific
research ships and special survey ships. This is very similar to the number and
tonnage of the available European fleet.
However, the Chinese marine research institutes, universities and organizations belong to
different administrative departments. This may complicate and hinder coordination and
efficient sharing and utilization of resources to avoid duplications and too much
redundancy. Moreover, insufficient relationships and networks between the marine
scientific research community and the application sector and industry can hamper the
rapid transformation from robust research findings to operational applications.
In comparison the data integration and harmonization are more mature and advanced in
Europe. In Europe the CORIOLIS in-situ data server, was initiated jointly by seven
French agencies involved in ocean research (CNES, CNRS, IPEV, IRD, METEOFRANCE, 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. Built on the experience acquired during twenty years by the IFREMER
oceanographic data centre, 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 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, moorings and
research vessels. About 15000 profiles are now provided weekly. Today CORIOLIS is
the key European in-situ data centre that is the focal point for data distribution to the
MyOcean marine core services project. These data (see Figure 2) are assimilated by the
seven distinct MyOcean modeling and forecasting centre. It also coordinates the French	
  
contribution	
   to	
   Argo	
   and	
   integrates	
   national	
   activities	
   related	
   to	
   in	
   situ	
  
measurements,	
   and operates in delayed mode for both instruments and sensors
monitoring to estimate sensor drifts, and for re-analysis and data synthesis: gridded fields
in different areas.
	
  

Figure 2. Profile (Argo Floats, CTD, XBT, Moorings) and underway
(Thermosalinographs, drifters ,…) data distributed in one week by CORIOLIS
(http://www.coriolis.eu.org)
The diversity of in-situ observing systems and their degree of availability in real time and
offline mode makes it challenging to fully inter-compare and assess the capacity in China
and Europe. Whereas data availability for regional seas and open ocean are satisfactory in
Europe, it is more difficult to get free and good data from coastal waters, in particular
regarding biogeochemical data. There is also a general lack of direct observations of
currents. Further gliders are shown to be very useful, but as they are an order of

magnitude more expensive than an Argo floats their use in Europe is still limited and
scattered. Their operation and maintenance is general also more demanding then for Argo
floats. Nevertheless, in the expectation of a gradual reduction in price the future of data
collections by gliders is considered very promising. No glider surveys are yet undertaken
in China. This needs to be changed for the better in order for China to get involved and
contributing to the growing international glider community, as is the case for the
international Argo float program.
WP 2 - Review of spaceborne observing systems
The extent to which the routine measurements from spaceborne sensors are processed,
made available, invoked in retrieval models, interpreted, used and combined together
with model-based forecasting systems are assessed. This is predominantly done according
to the following five classes of satellite sensors; radar altimeters, infrared radiometers,
ocean colour spectrometers, SAR and scatterometers. An overview of the 7 Chinese
spaceborne programs and their corresponding 55 satellites are shown in Table 1. In the
left the specific sensor names are also provided.
	
  

Table 1. Overview of Chinese satellite program from 1997 to 2025 arranged according to
the 7 spaceborne series including meteorological satellites, ocean satellites, resource
satellites, spacecraft, disaster monitoring satellites, remote sensing satellites and
environmental satellites.

This concept of the 7 satellite series will in the future be reduced to two types, notably the
Meteorological series and the Resources and ocean series.
As is the case in Europe with respect to the satellites operated by the European Space
Agency (ESA) the algorithms and data processing procedures must be analyzed and
assessed with the goal to accomplish common protocols, standards and objective
specification of retrieval accuracy. Moreover, the challenging task of data product
merging from comparable sensors, in particular in view of multisensory application and
establishment of long time series, need to be made more consistent.
All in all this Chinese satellite program is very comprehensive. But unfortunately the
satellite data distribution is unsatisfactory and should be pushed forward in line with the
emerging practice by European and American space agencies. This could also contribute
to more consistent and better assessment of the satellite sensor quality and eventually
identify sensors that are not working properly. Still, compared to international satellite
systems, there is a greater gap and need for improvements regarding retrieval algorithms
and data services than the particular satellite hardware systems.	
  
In comparison the ESA´s EO program tailored to services driven under GMES and
GEOSS is arranged under the Earth Watch program of operational driven satellites with a
long term approval beyond 2020. This program is grouped into the operational
meteorological satellite series and the GMES Sentinels as illustrated in Figure 3.
	
  

Figure 3. The Earth Watch satellite program of ESA.
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   2	
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   AATSR	
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   altimeter)	
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   in	
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   to	
   the	
   marine	
   environment.	
   The	
   sensors	
  
capitalize	
   on	
   evolutions	
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   ERS-‐1,	
   ERS-‐2	
   and	
   Envisat.	
   Hence	
   the	
   processing	
  
schemes	
   are	
   relying	
   on	
   the	
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   of	
   mature	
   retrieval	
   algorithms.	
   Similarly,	
   the	
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   meteorological	
   satellites	
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   the	
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   of	
   the	
   ASCAT	
  
scatterometer	
  and	
  the	
  AVHRR	
  class	
  radiometer.	
  	
  
	
  
WP 3 - Data integration and information management
In China the marine data policy is arranged according to four levels: national, agency,
project and institutional. At national level, due to security and copyright reasons, the
availability of scientific data are divided into five categories, notably: absolutely
confidential, highly confidential, confidential, internal and public. The Ministry of
Science and Technology (MOST) is the national administration in charge of making
policies on scientific data integration and sharing, and monitoring the implementation of
those policies. Although MOST does not handle scientific data by itself, it is the top
authority for coordination and regulation of activities related data standardization,
collection, management, archiving and distribution in China. In complement to MOST
the other agencies involved in marine data collection and sharing includes Chinese
Academy of Science (CAS), SOA, Ministry of Education (MOE) and Chinese
Meteorological Agency (CMA). In the table they are listed with their respective institutes
and characterized according to how data are updated and made available via websites (A:
Means to get data; B: Online downloading capability; C: Timely updating of data).
Agency
CAS

SOA

Institution
Institute of remote
sensing applications
Institute of
oceanography
Institute of
atmospheric physics
First Institute of
Oceanography
Second Institute of
Oceanography
East China Sea branch
South China Sea
branch
North China Sea
branch
NSOAS

MOE

CMA

Ocean University of
China
Share information
platform of ocean data
NSMC
(National MODIS data
center)

Website

A

B

By contact

Image
only

C

http://www.qdio.ac.cn:8000/
Query.htm
http://www.nsfcodc.cn
http://www.soed.org.cn/
station.asp
http://share.eastsea. gov.cn/
http://www.southseadata.cn/
default.asp
http://222.173.119.130/
Index.aspx
http://www.nsoas.gov.cn/
default.asp
http://211.64.133.112:
8080/rice/index
http://222.195.158.243:8080/
marine/
http://satellite.cma.gov.cn/eos/
project.html

YES
Online
application

Online
application
By contact
Online
application
Online
application
Online
application

Image
only
YES
Image
only
Image
only
Image
only

YES

YES

YES

YES
YES

The challenge is how to create a comprehensive and openly available data integration and
information management system. A multidisciplinary partnership is required to reach
such a system. This implies that agencies, entities and stakeholders already responsible
for running existing in-situ and satellite based observing systems must network and
collaborate with those providing modelling and forecasting services, the scientific
communities and last but not last with the wide range of possible users. Each of these
groups need to be assured and understand that they will benefit from joining such a
partnership. In return, the quality and reliability of the available data and information
products are substantially improved. This is further elaborated and assessed in the context
of major programs and initiatives launched or to be launched for monitoring of the
marine environment and the marine security in China and in Europe.
In light of the objectives of the North-east Asian Region Global Ocean Observing System
(NEAR-GOOS) (Figure 4) Implementation Plan (http://near‐goos.coi.gov.cn/), 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.

Figure 4. Area of the NEAR-GOOS region.

The goals of the NEAR-GOOS are to:
•
•
•
•
•
•
•

improve ocean services in the NERA-GOOS region;
provide data and information useful in the mitigation of the effects of natural
disasters caused by waves , storm surges, and sea-ice;
increase the efficiency of fishing vessels;
provide information useful in pollution monitoring;
monitor parameters in support to marine-culture operation, particularly with
regard to harmful algal blooms;
provide information on the health of the coastal zone for recreation purposes;
provide data sets required for data assimilation, modeling and forecasting.

The area of NEAR-GOOS is the North-East Asian region, which is a part of the
WESTPAC region (see Figure 4), 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.
In the context of level of data integration, data policy, services, user access, and standards
(i.e. data format and transfer protocols) Europe has clearly advanced further than China.
In Europe EuroGOOS (http://www.eurogoos.org) is an association of national
governmental agencies and research organisations, founded in 1994, committed to
European-scale operational oceanography within the context of the intergovernmental
Global Ocean Observing System (GOOS). EuroGOOS has 35 members from 18
European countries, providing operational oceanographic services and carrying out
marine research.
Six regional sea areas have been defined: the Arctic, the Baltic, the North West Shelf, the
Biscay-Iberian area, the Mediterranean, and the Black Sea. Strong cooperation within
these regions, enabling the involvement of many more regional partners and countries,
forms the basis of EuroGOOS work, and is combined with high-level representation at
European Marine forums.
Members of EuroGOOS co-operate to establish a concerted European approach to:
• Identifying European priorities for operational oceanography, promoting the
development of the scientific, technology and computer systems for operational
oceanography, and its implementation, assessing the economic and social benefits
from operational oceanography
• Contributing to international planning and implementation of GOOS and
promoting it at national, European and global level
EuroGOOS activities are designed to collaborate with and maximize the benefits from
existing activities in operational oceanography, promoting the integration of these
activities within the framework of GOOS. Members of EuroGOOS collaborate and
support the following groups of activities:
•

Advancing European operational oceanography in GOOS

•
•

•
•
•

Promoting development of European regional and local operational oceanography
Promoting development of common European operational data procedures and
services, including data quality control and data management for operational
oceanography.
Promoting research and pre-operational research which will solve problems
relating to operational oceanography.
Promoting pilot studies in GOOS operations, local, regional, or global.
Promoting development of common European operational oceanographic services
and products of maximum value to European Governments and Agencies,
furtherance of European industries and service companies, and the protection of
the environment and health in the European coastal and shelf seas.

In Europe EMODNET is a network of existing and developing European observation
systems, linked by a data management structure covering all European coastal waters,
shelf seas and surrounding ocean basins, accessible to everyone. In so doing it will
deliver an end-to-end system linking: sensors and platforms; research surveys;
communication systems; data management systems and information tools.
EMODNET is thus providing the link between observations in different European
waters and European environmental information which can then be assessed by
scientists and the general public. This can, in turn, stimulate and support the
creation and operation of marine services in the field of monitoring, forecasting and
marine safety.
EMODNET is essential to improve the quantity, quality and accessibility of marine
observation data and information products for evidence-based ocean governance
and to open up new economic opportunities in the marine and maritime sectors of
Europe, for the ultimate benefit of the European citizen and the global community
such as highlighted in GMES.
In addition, SeaDataNet (http://www.seadatanet.org) constitutes 40 national
oceanographic data centre from 35 countries in to a Pan-European network that has
federated an open digital repositories to manage, quality control, access and share data,
information, products and knowledge originating from oceanographic fleets, new
automatic observation systems and space sensors. The quality, compatibility and
coherence of the data issuing from so many sources, is assured by the adoption of
standardized methodologies and interoperability for data checking. By use of standards
for communication and new developments in information technology, in-situ and satellite
marine data platforms are providing metadata, data and products as a unique virtual data
centre. The on-line access to these data and products is provided through a unique portal
interconnecting the interoperable node platforms constituted by the SeaDataNet data
centre. It is complemented by a Common Data Index service, that gives users a highly
detailed insight in the availability and geographical spreading of the marine data across
the different data centre across Europe.
The MyOcean project (http://www.myocean.eu.org) is the implementation project of
the GMES Marine Core Service, aiming at deploying the first concerted and integrated

pan-European capacity for Ocean Monitoring and Forecasting. During years 2009-2011,
thanks to FP7 co-funding, MyOcean has been targeted to set up a new European service,
grown on past investments in research and development, system design and international
collaborations capitalizing among others on MERSEA, EuroGOOS, EMODNET and
SeaDataNet.
The MyOcean Service provides the best open and freely available information available
on the ocean based on extensive combination of space and in situ observations, and their
assimilation into 3D simulation models for production and delivery of data and
information products including temperature, salinity, currents, sea ice extent, sea level,
primary ecosystems, etc. In so doing MyOcean has harmonized different
methodologies and strategies for data management under common protocols, data
formats and quality control, and moreover ensured that data can be consistently
distributed for user applications.
The service is global and regional for Europe and targets users in the following four
categories: marine safety; marine resources; climate, seasonal and weather forecasting;
and marine and coastal environment. As such it is essential to improve the quantity,
quality and accessibility of marine information for decision making and to open up new
economic opportunities in the marine and maritime sectors of Europe, for the benefit of
the European citizen and the global community.
The inter-comparison of Chinese and European policies for data integration and
harmonization together with open and free data and information products sharing on
national, agency, institute and project level are substantially different. It clearly
documents that there are room for improvement on this in China. In China there are
several nice looking web sites, but routines and regulations to retrieve the data is less
functional than in Europe. Advancing the data policy and practice would, in turn, benefit
and strengthen Chinese contribution to GEO and GEOSS as well as the Joint Commission
on Ocean and Marine Meteorology (JCOMM) under the Intergovernmental
Oceanographic Commission (IOC). Furthermore China has achieved good results in
many ocean data assimilation experiments, but improvement must be made in the context
of operational forecasting and data assimilation, in which also Chinese satellite data are
more consistently and routinely invoked.
Based on this assessment advancing the cost-‐effective	
   and	
   sustainable	
   solutions	
   to	
  
data	
   handling,	
   dissemination,	
   integration,	
   harmonization	
   and	
   information	
  
management	
   would	
   clearly	
   have	
   societal	
   benefits	
   as	
   emphasized	
   and	
   outlined	
   in	
  
GMES	
   and	
   GEOSS.	
   	
   Initially	
   this	
   could	
   be	
   tailored	
   through	
   the	
   assessment	
   and	
  
improvements	
  of	
  the	
  following	
  five	
  actions:	
  
- Information management: Gradually implement a data integration, harmonization
and management practice in terms of format, dissemination and exchange protocols
that follows international standards and practice and that assure sustainable integration
and interoperability of the various observing and forecasting systems.

- Data Policy: Provide both observational data and forecasting system outputs, as freely
available public goods in order to stimulate their wider application and the
development of a commercial value-added sector for specialist services.
- Pre-processing	
   of	
   data	
   for	
   input	
   to	
   ocean	
   forecasting	
   systems:	
   	
   Establish	
   a	
  
dialogue	
   between	
   satellite	
   data	
   providers	
   and	
   modellers	
   that	
   is	
   sufficient	
   to	
  
determine	
   an	
   appropriate	
   level	
   of	
   pre-‐conditioning	
   of	
   satellite-‐derived	
   ocean	
  
variables	
   (e.g.	
   merging	
   data	
   from	
   different	
   sources)	
   to	
   optimise	
   input	
   to	
  
operational	
  ocean	
  models.
- Inter-agency co-operation: Secure the observational data needed for an ocean
forecasting system, through partnership between forecasters and the various agencies
already making ocean observations. A comprehensive and effective forecasting
system requires the different agencies to collaborate in strategic policy decisions to
install observational capacity both on in situ platforms and on Earth-observing
satellites.
WP 4 - Ocean and coastal information products and services
The Chinese monitoring service for the coastal environment and security is partly
controlled by the government. The State Oceanic Administration (SOA) is in charge of
this with its regional 3 branches, respectively the North Sea Branch, East Sea Branch, and
South Sea Branch, and the hundreds of local agents along the coasts. This is arranged
from the National Marine Environmental Monitoring Center (NMEFC), via the Regional
Marine Environmental Monitoring Center and the Provincial Marine Environmental
Monitoring Center to the Municipal Marine Environmental Monitoring Center. The
services are also issued by SOA’s agents, from the headquarter or from the local agents.
Based on in situ and satellite observation information on wave field and sea level, red
and/or green tides, oil spills, air pollution, and sea ice are provided. All the shore-based
observations are sent to NMEFC through a network called VSAT (Very Small Aperture
Terminal). Then the data are shared among relevant SOA centre and service units to
guide in the issues of forecasts or pre-warnings. Moreover, the satellite data of HY-1A,
HY-1B and also Terra, Aqua, and other satellites are interpreted by NSOAS (National
Satellite Ocean Application Service) and sent to relevant SOA led centre for further
services on SST, green tide, red tide and oil spill. Tide and tidal observation, on the other
hand, goes to NMDIS (National Marine Data and Information Service), and is delivered
upon user request. In general, most services are provided on web sites of the various
centers. These sites typically offer the possibility to download graphical information,
whereas the access to the data are either restricted or impossible.
In the summer of 2008, the green tide become a trouble for the sailing race of the
Summer Olympics. NMEFC started an emergency reaction group to monitor and report
on the the green tide conditions based on satellite images. This turned out to be very
successful and was continued as a public service ever since. Similarly the severe sea ice
conditions in Bohai Sea and North Yellow Sea in the winter of 2010 was reported on TV
and broadcast news, from interviews, and on-spot records. Again NMEFC set up a sea ice
emergency group to monitor and report the variation of the sea ice, and deliver forecasts

and pre-warnings, which were accomplished effectively and successfully. Dedicated
input observations came from aircraft operated cameras, microwave radiometer, and
sidelooking radar operated by the aviation group of the North Sea Branch of SOA. The
spaceborne remote sensing data included NOAA and the HY-1 satellite data for
determination of sea ice parameters such as sea ice scope, drift velocity, ice category etc.
Along the coast of the China Seas there are a lot of oil fields, platforms, and the intense
ship traffic in and out of the many large harbors. Accidental spillage and spread of oil
could cause damage to fishery and harm the coastal environment. From satellite images
from HY-1B and Terra combined with aircraft overflights, NSOAS and NMEFC report
oil spills in near real time, while forecast of the track is delivered for proper handling of
the responses.
China`s long coast with its large number tourism spots and beaches, has also triggered the
need for implementation and operation of a regular monitoring network of these spots and
beaches. This has been in operation since 2002 by SOA, targeting 16 spots and 23
beaches. The monitoring and information products include water quality, hydrographical
and meteorological parameters, and on a case-by-case basis emergency-measures
associated with oil spill or red tide, etc. It is released to the public through.
Yearly bulletins are important references to policy makers and ocean administrators. The
main bulletins are including information on sea level, ocean environment quality and
ocean disasters.
The Chinese Sea Level Bulletin is published every year by NMDIS to summarize the
sea level characteristics and variation within the year. In the 2009 report, the
interaction between the rising of sea level and climate change, ocean disasters, and its
influence on long-shore ecosystem was also demonstrated. Upon all these facts and
research, prospective strategies were studied and discussed. The Chinese Sea level
Bulletin is an important reference to the policy makers and ocean administrators, as
well as those industries and business along the shore.
The Ocean Environment Quality Bulletin is quite an important factor in the nation’s
coastal development, both socially, economically and ecologically. Thus it has high
priority by the government, national and provincial. The Bulletin contains two
versions: the national one called “Chinese Environment Quality Bulletin” and the
provincial ones named after different provinces. The Bulletin depicts the health
situation of the long-shore areas and estuaries, the pollution quantities at drainage
areas, and situation of the vulnerable areas of the seas, as well as ecology disasters like
red tide and green tide, etc. The Bulletin provides an overall assessment of the sea
shore and the ecosystem, makes people aware of the probable disasters that may be
caused to the sea by human’s improper behaviors, and help adjust regulations and
developing plans of local government to ensure a better and sustainable use of the
ocean.
The Chinese Ocean Disaster Bulletin mainly summarizes the disasters happened in

the year, and the loss that caused by storm surges, huge waves, sea ice, erosions,
tsunamies, red and green tides, etc. Moreover a red tide callboard is published on a
monthly basis based on investigation of the environmental parameters and presence of
dominating species of algae in aquaculture areas.
In contrast, the European servers are now gradually offering open and free access to the
data and information products (e.g. http://www.myocean.eu.org). The challenge, on the
other hand, relates to the integration that is needed between the open ocean wide
coverage models and satellite observations and the regional and local monitoring systems
with their specific need for frequent fine resolution observations, i.e. the bridging
between Marine Core Services (MCS) and Marine Downstream Services (MDS).
Maritime transport is of fundamental importance to Europe and the rest of the world. 90%
of European Union external trade goes by sea. This means that shipping is the most
important mode of transport in terms of volume.
In this context, European citizens have the right to expect their maritime passenger and
goods transport to be safe, secure and clean. So, in support of these goals, and particularly
in the wake of the Erika and Prestige oil tanker accidents, the set up of the European
Maritime Safety Agency (EMSA) (http://www.emsa.europa.eu) in 2002 is one of the key
EU level initiatives. EMSA´s main objective is to provide technical and scientific
assistance to the European Commission and Member States in the proper development
and implementation of EU legislation on maritime safety, pollution by ships and security
on board ships. In particular the Agency is in charge of operational tasks in oil pollution
preparedness, detection and response. In this context a service level agreement (SLA)
has been implemented with the MyOcean project in order to take full benefit of the data
and services made available at the MyOcean web portal.
The European Environment Agency (EEA) (http://www.eea.europa.eu) is an agency of
the European Union with 32 member countries and is tasked to provide sound,
independent information on the environment for those involved in developing, adopting,
implementing and evaluating environmental policy, and also the general public. It is also
charged with the coordination of the European environment information and observation
network (Eionet). The main clients are the European Union institutions such as the
European Commission, the European Parliament, the Council and the relevant
stakeholders in the member countries. In addition to this central group of European policy
actors, EEA also serve other EU institutions such as the Economic and Social Committee
and the Committee of the Regions.
EEA delivers annual summary report of bathing water quality in EU Member States. It is
also in charge of delivering assessment reports on the state of the marine environment in
European regional seas including the global and North Atlantic oceans, the high latitude
Nordic and Arctic Seas, the Baltic Sea, the Norhtwest European Shelf seas, the Iberian
region, Bay of Biscay and Irish Seas, the Mediterranean Sea, and the Black Sea. Input on
this is obtained from the regional conventions including AMAP, HELCOM, OSPAR,
UNEP/MAP and BSEP respectively for the Arctic seas, the Baltic Sea, the North Sea and
Northeast Atlantic, the Mediterranean Sea and the Black Sea.

The European Union is strongly committed to the protection of oceans and seas and
adopted in 2008 a strategy for the protection and conservation of the marine environment
including several discussion papers and the Marine Strategy Directive (MSD). The
objective of the Directive is to achieve good environmental status of the EU's marine
waters by 2021 and to protect the resource base that has a huge impact on marine-related
economic and social activities. The Directive establishes European Marine Regions on
the basis of geographical and environmental criteria. Each Member State is required to
develop strategies for their marine waters comprising a detailed assessment of the state of
the environment, a definition of good environmental status at regional level and the
establishment of clear environmental targets and monitoring programmes.
By combining properly validated models and observations, as now emerging from
operational oceanography systems such as MyOcean, homogenous fields of temporal and
spatial information can be regularly produced. Such fields make interpolation from more
scarcely distributed observation data points more reliable. Consequently better
understanding and quantitative characterization of the spatial as well as the temporal
variability can be achieved. This in turn, provides clear benefit to assessment reports on
the state of the ocean and is also highly beneficial for indicator reporting
(http://themes.eea.europa.eu/indicators/). Environmental indicators reflect trends in the
state of the environment and monitor eventual progress made in realising environmental
policy targets and provide insight into the state and dynamics of the marine environment.
EEA has grouped this reporting in the context of DPSIR framework where Driver
indicators (D) represent anthropogenic forcing of the marine environment, Pressure
indicators (P) represent pressures on the system resulting from the drivers, State indicator
(S) represent environmental condition, Impact indicators (I) represent the impact of the
pressures on the environmental condition, and Response indicators (R) represent the
response of society and management to mitigate the impacts. Relevant indicators
currently include sea level, temperature, sea ice and ocean colour. They are also selected
by ESA aessential climate variables (ECV) in consistence with the climate variable list
agreed by GCOS.
WP5 - Chinese and European Capacity building
China´s marine science and technology has undergone a major development and
evolution during the last 50 years and encouraging achievements have been obtained.
Under the Ministry of Science and Technology (MOST) China has recently implemented
a Chinese National medium and long term Program for the Development of
Oceanographic Science and Technology (2006-2020). This is established to give boost to
oceanographic technology, offshore development and marine environment protection.
Incorporation of flexible and efficient sharing principles based on open and free data
policy and regulations is essential to the success of this program. This program can
ensure the opportunity for the Chinese ocean community to organize and coordinate a
large and comprehensive project that is tailored to the marine environment and the marine
security. In addition to the benefit of the Chinese society this would clearly have a
significant contribution to GEO and GEOSS.

The Chinese 3D marine observation system needs to expand the near-shore observing
platforms and speed-up the turn around time from collection to availability; incorporate
high-performance autonomous sampling system such as gliders; standardize and
harmonize the data management and dissemination and ensure a user friendly data policy
that capitalizes on open and free access. Regarding the availability and operation of
gliders China should develop a Glider program similar to the Chinese Argo float
program. This could be carried out in collaborations with international partners.
WP 6 - Workshop, summer school and symposium,
No dedicated workshops, summer schools and symposium have been arranged during this
year. However, as noticed from the 2nd Annual Management Report, the DRAGONESS
project is now included in the joint ESA-NRCSS Dragon 2 program since fall 2008. The
DRAGONESS project was therefore presented at the Dragon “ Midterm Symposium in
Guilin, China from 17-21 May 2010.
	
  

3. Strength and weaknesses of the integrated monitoring system	
  
The strength and weaknesses of the integrated monitoring system are arranged according
to observations (in-situ, satellite) systems, data integration and information management,
and products and services keeping in mind that the performance of the GMES diamond is
not better than the weakest chain in the link.
Ocean data assimilation is a mathematically rigorous process of combining ocean
observations and ocean models to extract the most important information from relatively
sparse and incomplete observations of time-varying ocean state. Ocean data assimilation
has matured to the point that observations are now routinely combined with model
forecasts to produce a variety of ocean products. Ocean data assimilation are used to: (a)
initialize ocean models using all available observations through sequential approaches for
forecasting, and (b) synthesize observations with ocean models to obtain dynamically
consistent estimates of changing ocean state.
Various assimilation schemes have been used in European systems such as OI, KFs,
SEEK, 3D, 4D, etc. But in China, less kinds of methods with less advanced
implementation skills are adopted. The most popular method used in China is 3D-Var.
Both in situ and satellite data have been assimilated into most of the European open
operational systems. In China, in situ data are assimilated in a lesser degree, while little
satellite data have been assimilated into forecasting models. The main reason for this is
due to the relatively low level of data sharing and distribution that hampers the
assimilation efforts. In Europe, most of the outcome from the operational thematic data
centre and data assimilation centre such as observation, forecast and diagnostic data and
product can now be conveniently accessed from the MyOcean website free of charge. In
China, however, almost no website has yet completely reached that level.

Lacking sustainable financial support, universities and research institutes are unable to
contribute to the establishment and implementation of operational services for the marine
environment and security. Lacking quick transfer of the new techniques and new findings
from universities and research institutes, China’s operational service systems remain
behind those of the European partners. The service system of Chinese monitoring for
coastal environment and security is also in a great need of a resource-sharing system
which now significantly limits the development of the ocean science in China.
Gaps of the oceanic operational service systems between China and Europe have been in
existence for the past decades and will remain for quite a long time in the coming
decades. Measures must be taken to decrease these gaps. State financial supports should
also go to the universities, research institutes and even personal companies who are
capable of establishing operational service systems to introduce in a competition among
operational systems. The stated funded projects of China should contribute their
measurements to a state-owned resource sharing system which will distribute the
measurement freely to those potential users. European partners have already set up many
good examples among European institutions and universities.
In summarizing the marine data policy and practice in the context of national level,
agency level, institutional level and project level an assessment table is made that rank
this from A (excellent), B (good), C (fair) and D (poor). The Chinese score is marked
with X, the European with Y, and for comparison some international governmental
agencies Z.
LEVEL
POLICY
PROJECT
INSTITUTION
AGENCY
NATIONAL
PRACTICE
PROJECT
INSTITUTION
AGENCY
NATIONAL

A
Z
X, Y, Z
X, Y, Z

B
Z
Y, Z
X, Y
X, Y, Z
Y, Z
Y, Z

C
Y
X

D
X

X
X

This ranking clearly demonstrate that there is room for improvement. Ideally all scores
should reach level A, but it is probably more realistic to target a minimum score of level
B. This demonstrates that China has clear need for improvement. It is necessary to
promote the collaboration between various Chinese institutions to standardize marine
data integration, sharing and distribution, to enhance the development of data analysis
and visualization tools, and to improve the operation of data query and download services
toward a more convenient and user-friendly system for monitoring of the Chinese marine
environment.
In China, there is no current marine data and information system which can include data
from all observing approaches in the form of a system of systems. Though the marine
scientific sharing platform under NMDIS can provide much data and information, it is

still under construction and most of the remote sensing data are still not included. As
indicated in the comparison matrix below the collaborations between the NMDIS and
NSOAS are insufficient and more works need to be done in this context to gradually
advance towards a European level.
Comparison
Item

NMDIS

NSOAS

MyOCEAN

SeaDataNet

Product
types
Data transfer
formats

Metadata, data,
images
CD, tapes,
disks and also
FTP
Metadata
query, data
based query

Data, images

Metadata, data,
images
OpenDAP, FTP,
NetCDF

Metadata, data,
images
OpenDAP, FTP,
NetCDF

Discover, inventory
services

Query
services
Analyses and
visualization
tools
Download
tools
Free data
sharing
Timely
update of
data

CD, tapes, disks and
also FTP
Mapbased query,
condition based
query

NO

No

Dynamic viewing
service

Multipurpose query
tools (CDI, EDMO,
EDIOS, etc.)
DIVA webmapping
viewing

No

No

MDC

CDI

For some data

Yes

Yes

Yes

Yes

Yes

Yes

Yes

In the context of this table it is clear that Europe offers more types of data services, more
data free of charge, and more data in near real-time. It should also be remarked that no
unified data format for data and metadata is applied in China. This needs to be defined
and implemented following agreed international standards. Similarly lack of viewing
tools are also apparent and should be updated using common standards. Often the marine
data and information provided by different platforms are also overlapped and hence
creating unnecessary redundancy. More effort should therefore be made to ensure that
marine data and information management and dissemination can become more efficient
and cost effective. To achieve this it is necessary to reduce the barriers as well as the
costs to data integration and sharing. One effective way to do so is to strengthen
international cooperation in this regard.

Final Report on Work Package 3—Data Integration
4. Summary and Outlook
The DRAGONESS project has significantly strengthened the collaborative ties between
scientists from the two continents. This is an essential element in the process towards a
more comprehensive European-Chinese networking including execution of joint research
and application projects, attracting students to marine sciences, establishing student and
young scientists fellowships and create program for exchange of visiting scientists. Over
the duration of the Dragoness project, we have gradually established a fairly
comprehensive overview and inventory, and the following key issues can be highlighted:

• With the exception of access to glider platforms and observations, the in situ observing
capabilities in China for coastal oceans, shelf seas and the open ocean are comparable
to Europe.
• The Chinese Ministry of Science and Technology should support the continuity and
sustainability of the China Argo program including management, data quality control,
and open and free data sharing.
• Like Europe, with its GMES system, China is currently working to put in place its
own very impressive integrated Earth observation (EO) system. Since 1990, it has put
30 EO satellites into orbit, and it plans to bolster this array, by 2020, with a further 12
HY-n satellites, 5 FY-n series meteorological satellites and 12 disaster monitoring
satellites.
• While data from Chinese platforms and sensors are mostly available for research and
development, restrictions still apply for near-real-time access. ‘This is in clear contrast
to the current evolution in Europe towards open and free data access.
• Although China has achieved good results in many ocean data assimilation
experiments, it should improve its work in operational assimilation through enhancing
the level of near-real-time data distribution and sharing in order to bridge the gap with
Europe.
• The use of web servers for the dissemination of information and services in China is
gradually becoming more common, but for the most part only graphical information is
available for downloading.
• Highlights of the Dragoness project’s results was presented this summer at the
Shanghai World Expo, in the context of a thematic event on space research, which
took place in the EU pavilion on 2 July 2010.
Looking towards the future it is imperative that the ability to incorporate data from
Chinese EO satellites become feasible as we move towards the future worldwide GMES
and GEOSS. All in all this will clearly benefit both European and Chinese citizens
through improved and comprehensive marine monitoring and forecasting. At the
termination of the DRAGONESS project it is clear that our network needs to be
maintained and eventually expanded. The joint ESA-NRSCC Dragon program is indeed
ensuring this for the next two years. However, in the longer-term view it is tempting to
consider and propose the formalization of a bilateral Euro-Sino program on marine
monitoring for environment and security.

	
  

	
  
	
  
	
  
	
  
Annex: List of Chinese and European Partners
The table below summarizes the key staff and their participating institutions involved in
the DRAGONESS project. Those names marked with * got involved in DRAGONESS
through the joint ESA-NCRSS DRAGON program. They obtaining no financial support
from EC FP6 DRAGONESS project.
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