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1.  Executive Summary 

For the development of a global environmental monitoring system and information services, building on integrated use of in-situ and satellite data, models and rapid flow of data it is of utmost importance to agree on common standards, harmonize methods, document the methods in form of protocols, as well as assess the performance under various conditions. 

China and Europe established a collaboration in remote sensing in 1991 when the European Remote-Sensing Satellite, ERS-1, was launched. In April 2004, the European Space Agency (ESA) and the Ministry of Science and Technology (MOST) of China made green light to a joint Dragon program for 4 years, with focus on Earth observation from satellites. The Dragon program covers atmosphere, ocean and land remote sensing and offers data, capacity building, networking and support to young scientists through advanced training courses, workshops and symposium. Recently the Dragon program reached approval for an extended Dragon 2 phase from April 2008 to March 2012.

Funded by the European Commission (EC) under the European Union’s (EU) Framework Programme (FP6), the DRAGONESS project will run from September 2007 to August 2010. More than 30 participants attended the DRAGONESS kick-off meeting that was held in Beijing, China from 11-12 October 2007. An official welcome was received from the director of the National Remote Sensing Center of China (NRSCC), Dr. Guocheng Zhang. The first annual progress meeting took place at Nansen Environmental and Remote Sensing Center, in Bergen, Norway from 17-19 September 2008, while an interim was held in parallel with the Dragon Symposium in Beijing, China in April 2008.

Harmonization of methods and approaches in the frame of international programs such as GOOS (Global Ocean Observing System) and GMES (Global Monitoring for Environment and Security), and GEOSS ((Global Earth Observation System of Systems) as well as the Dragon program lay the backbone for DRAGONESS project. Researchers from Europe and China will in DRAGONESS provide an inventory and compare common procedures in operational ocean monitoring and services including data accessibility and management approaches. Although appearing straightforward, this is indeed a very challenging task. The measurement platforms, protocols, data format, metadata format, quality assurance/quality control protocols, data integration and data portal infrastructure may vary substantially among different programs and research groups. One of the main goals of the DRAGONESS project is therefore to assess and compare the standards used in ocean observing systems covering a variety of platforms in both Europe and China, and then make recommendations on how to make them consistent to better facilitate data sharing and information exchange. 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. 

These goals are clearly relevant in the context of GMES Space Component program, which builds upon user requirements for satellite observations supporting operational information services as specified in the GMES EC Action Plan 2001-2003 (COM (2001) 609 final), the Final Report for the GMES Initial Period 2001-2003 (COM (2004) 65 final), the EC Communication on GMES, and the European Space Policy White Paper (COM (2003) 673).  Complementary to this the contribution of the P. R. of China to the space segment of GEOSS is of utmost importance since P.R. of China is now initializing an impressive implementation plan of an integrated Earth observation system. P.R. of China has already launched 30 Earth observation satellites since 1990. Their future satellite program and plans up to 2020 are extending and strengthening this further with 12 satellites of the HY-n series, 5 satellites of the FY-n series and 12 satellites dedicated to disaster monitoring. China will therefore ensure a significant contribute to the space segment of GEOSS. A world-wide harmonisation of Earth observing satellites, which must include incorporation of Chinese Earth observing satellites, is indispensable. The DRAGONESS project, in complement to Dragon 2, are therefore constituting an essential step in this direction. 

During the first year we have gradually established a comprehensive overview of the Chinese satellite and in-situ observing capacities for coastal oceans, shelf seas and the open ocean. These data are mostly available for research and development, while restrictions usually apply for near real time access. In addition a range of coastal and shelf sea models, some with downscaling procedures, are operated for marine meteorology application and services, sea ice forecasting in the Bohai Sea and dedicated water quality and red-tide monitoring and forecasting. Regarding dissemination of information and services the use of web servers is also gradually emerging, although only graphical information are possible to download. 

1.2. Project Objectives and Major Achievements

DRAGONESS (DRAGON in support of harmonizing European and Chinese marine monitoring for Environment and Security System), is funded by the European Union’s (EU) Framework Programme for 3 years. Researchers from the two continents will establish an inventory of Chinese and European capacities in marine monitoring for environment and security in the framework of challenges identified within international programs such as Global Ocean Observing System, Global Earth Observing System of Systems, and Global Monitoring for Environment and Security. In particular, the DRAGONESS aims to (1) assess existing Chinese and European information products and services arising from integrated use of remote-sensing, in situ observations, models, and data assimilation methods; (2) identify monitoring gaps and barriers (e.g., restrictive data availability); and (3) stimulate exchange and initiation of a new European-Chinese partnership in Earth observation science and technology in support of global environmental monitoring. The DRAGONESS project is both benefiting from and complementing the joint European Space Agency (ESA) and China's Ministry of Science and Technology (MOST) DRAGON collaboration, with a focus on Earth observations from satellites. DRAGON will run until 2012.

Monitoring the marine environment is urgently needed to advance understanding of mesoscale and submesoscale processes and physical and biogeochemical interaction. It is also crucial to tracking pollution, forecasting and tracking 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 project, notably:

(i) 
review of in situ observing systems; 

(ii) 
review of spaceborne observing systems;

(iii) specification of data integration and information management;

(iv) specification of ocean and coastal information products and services;

(v) capacity building

are therefore highly relevant. The first four work packages are respectively related to the four corners of the GMES diamond as illustrated in Figure  1.2.1.
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Figure 1.2.1. The DRAGONESS work packages and functionalities emphasized in the context of the GMES diamond.
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A challenge for the functionality of this GMES diamond relates to the integration that is needed between the open ocean wide coverage models and the local and regional monitoring systems, i.e. the bridging between Marine Core Services (MCS) and Marine Downstream Services (MDS) as illustrated in Figure 1.2.2. Models at different scales have rather different requirements for assimilation or ingestion of measured data.  It is equally important to acknowledge that these different scales of modelling systems have different relationships with their users.  The open ocean basin scale models are concerned with providing the wide overview of ocean conditions and provide the boundary conditions for local and regional system.  

Figure 1.2.2. The DRAGONESS work packages and functionalities emphasized in the context of the GMES Marine Core and Downstream Services.

1.3  Workpackage Progress

The individual workpackage progress reports are delivered separately, with the exception of WP 6: Workshop, summer school and symposium, which has no direct activity reported during this year. However, as noticed from the 1st Annual Management Report, the DRAGONESS project has been promoted and presented at the Dragon Advanced Ocean Remote Sensing training course in Hangzhou in October 2007 and at the Dragon 1 Final Workshop in Beijing in April 2008. 

1.3.1 Review of in-situ observing system 

At present, China has set up more than 130 marine observation stations along the coast, 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 that provides observation of the wave, temperature, salinity, meteorology and other elements, about 60 all together, are mainly in the possession of the State Oceanic Administration. 
Furthermore China deploys and operates marine data buoys, special current measuring buoys and drifting buoy. These marine data buoys (large-scale, medium and small-scale) are developed and built in China since 1965, and has been extended and complemented with the corresponding shore receiving stations separately in the South China Sea, East China Sea and North China Sea. 
China has already established a large-scale, full range survey ship team, to meet the basic needs of the survey, including multi-purpose survey ships, professional survey ships and special survey ships. China also have 35 voluntary ships which take part in shipping assistant measuring and reporting work, of which 9 operate in the South China Sea, 15 in the East China Sea, and 11 in the North China Sea, mainly along fixed line merchant ship routes.

The Chinese Academy of Science (CAS) is also importantly contributing to the capacity for monitoring large scale ocean variability of marginal seas around China through operation of offshore observation platforms, coastal stations and regular ship cruises.  

China is also participating and contributing to international observing system network, including the China Argo Project that has deployed 46 floats in the Western Pacific and Eastern Indian Ocean. 20 floats are still active. The regional pilot project of the Global Ocean Observing System (GOOS), the North-East Asian Regional GOOS (NEAR-GOOS) is implemented and operated jointly by China, Japan, the Republic of Korea and the Russian Federation. NEAR-GOOS is intended to provide a regional framework for gathering and distributing oceanographic data in the North-East Asian region, to enable participating countries to make better use of their investments in ocean observations and research towards the establishment of the Global Ocean Observing System, and to lead to a regional contribution to GOOS. The data exchange system was implemented in October 1996. The oceanographic data and relevant products generated within NEAR-GOOS system are open at free cost through international internet for various forms of marine uses.

All in all the Chinese in-situ observation systems and network are fairly comprehensive. However the large area off the south-east coast of Taiwan has limited observations and there is no dedicated observations at or near the main pathway of the Kurushio Current.

1.3.2 Review and utilization of spaceborne system 

Information on the Chinese and European spaceborne Earth observing satellite (and spacecraft) missions between 1988 and 2025 are comprehensively presented in this WP. Several satellite mission timeline plots are provided, including historical, in-orbit and planned (or future) satellites. A detailed introduction of the seven Chinese satellite (and spacecraft) series including FY-n, HY-n, ZY-n, HJ-n, SZ-n, CRS-n and DMC/BJ-1 is given. All above satellite (and spacecraft) series are capable of ocean observation, and therefore comprise the Chinese satellite (and spacecraft) ocean observing system. Furthermore, the satellite (and spacecraft) observing systems for ocean color, sea surface temperature, sea surface height, sea surface vector winds and SAR are listed respectively according to onboard sensors.

The performance of sensors onboard the Chinese and other similar ocean observing satellites is compared and discussed, and the gaps are pointed out. The 21 in-orbit sensors onboard Chinese ocean observing systems and other similar satellite sensors are listed.

The data assimilation into an ENSO prediction system (EPS), the development of a Chinese regional high resolution sea surface temperature system within the framework of Global Ocean Data Assimilation Experiment (GODAE) High Resolution SST (GHRSST) and the monitoring of floating algae by MODIS data in Qingdao Olympic sailing area in 2008 are introduced. From these three cases, a glance at the status of utilizing Chinese satellite data is given.
1.3.3 Level of data integration 

This WP provides an overall description of the European Integrated System for Ocean Monitoring and Forecasting as achieved or defined in the frame of European Community GMES projects, such as MERSEA, ECOOP or upcoming MyOcean.  These projects led to a first system definition for an integrated European capacity for ocean monitoring and forecasting compliant with existing organizations and international and European standards, efficient for an innovative and operational service, and easy to implement under the GMES (now Kopernikus) schedule. The partners have approached the question through different angles (functional architecture versus physical implementation, functional needs versus technical solutions, providers versus users, external interfaces versus internal modularity, etc) and brought to the project a wide spectrum of experience. 

Operational oceanography has been growing very fast in all the different sub-elements (data processing, model development, real-time operations, scientific assessment) thanks to a systematic and fast sharing of information between the different teams involved at international level. The “system of systems” approach which was used as a guideline to build this European capacity required a particular focus on information management and shared protocols and policies in order to hide the underlying distribution and heterogeneity of the interconnected systems and partners.

After the launch of marine satellite, the oceanic observation network is becoming more and more mature also in China. Oceanic data from remote sensing and in situ measurements are now routinely accessible in China. Based on different data resources, oceanic data is largely divided into five categories: Data from meteorological satellites, data from oceanic satellites, data from Argo buoys, data from in situ marine observations stations and data from research vessel observations. Data policies and means of collecting, managing and distributing the data are addressed in the context of these five categories. There are several main bodies of Chinese oceanographic institutions in charge of observing, transmitting, and managing marine data, including Chinese Academy of Science (CAS), State Oceanic Administration (SOA), China Meteorological Administration (CMA), universities under Ministry of Education (MOE), and military agencies like the Navy Marine Meteorological Center. There are many different service branches such as the North China Sea Bench of the SOA, East China Sea Bench of the SOA and South China Sea Bench of the SOA. Application centers include National Marine Environmental Forecast Center (NMEFC), National Marine Environmental Surveillance Center (NMESC), and National Marine Data. For instance, South China Sea Institute of Oceanography (SCSIO) and Institute of Oceanography (IO) are two branches of CAS. On the other hand, agencies under SOA are a little more complex than that of CAS. SOA is composed of institutes, branches of SOA and some application centers. Institutes of SOA are First Institute of Oceanography (FIO), Second Institute of Oceanography (SIO) and Third Institute of Oceanography (TIO); National Marine Data and Information Service (NMDIS) and National Satellite Ocean Application Service. Similar to SOA, some application centers and coastal observing stations also contribute to the marine data observation and transmission. Compared to data from agencies aforementioned, data from military agencies and universities are more specialized in defence and research purposes.

1.3.4 Information Production and Services 

This WP report describes the administrative infrastructure of the marine environment forecasting systems in China, the Chinese marine environment forecast products and services and the EU organization for marine information and services.

The State Ocean Administration (SOA) of China with its organization of subordinates entities and their responsibilities are presented, including: 

- 
the NMEFC activities, its products and services

- 
the National Marine Data and Information Service,

- 
the National Marine Environmental Monitoring Center, 
- 
the Polar Research Institute of China

- 
the North China Sea Branch of The State Oceanic Administration
- 
the East China Sea Branch of The State Oceanic Administration
- 
the South China Sea Branch of The State Oceanic Administration
- 
the Mindong Marine Environment Monitoring Central Station
- 
the Whenzou Marine Environment Monitoring Central Station
- 
contributions to other institutes and organization to the different extreme event pre-warning services.

In comparison the European organisation around operational oceanography arise through implementation and operation of GMES. In particular the Marine Environment and Security of the European Area (MERSEA) project aims at providing an integrated service of global and regional ocean monitoring and forecasting to intermediate users and policy makers in support of safe and efficient offshore activities, environmental management, security, and sustainable use of marine resources. The system is a key component of the GMES marine Core Services. The different component of the MERSEA integrated system are presented, considering products and services:

- 
observing system thematic portal;

- 
analysis and forecasting Tematic Portal

- 
products and services portfolio

- 
validation procedures and environmental indicators.

At the beginning of 2009 MERSEA will be replaced by the full operational services provided by MyOcean that will run for three years.

1.3.5 Capacity Building 
A comprehensive overview of Chinese ocean research institutions are inserted in this WP to provide a reference platform for potential capacity building of Chinese marine monitoring for environment and security system. 11 ocean-related universities under the direct administration of the Ministry of Education (MOE) are presented, 4 ocean-related institutes of Chinese Academy of Sciences (CAS), 15 research departments directed by State Oceanic Administration (SOA), 7 ocean-related institutes of other Ministries and 14 ocean-related universities and 10 ocean-related institutes under the administration of coastal province or municipality, which totals 61 ocean-related research institutions. The contents of the investigations include general introduction, national key disciplines, national laboratories, key laboratories of Ministry / Province, and public ocean research platforms for each institution. The public ocean research platforms consist of shared ocean research vessels, marine surveillance planes, satellite ground stations, ocean data centers, field experimental and observation stations and polar research stations. Websites of all the ocean-related institutions and public ocean research platforms are also provided. 
1.4 Consortium Management


1.4.1 Planning and timetable

The duration of the DRAGONESS project is 36 months. It is divided into six distinct work packages with the aim to assess the state-of-art and recommend further harmonization of European and Chinese capacity within marine and coastal monitoring for environment and security. The management and coordination of the project represents the seventh workpackage. The planning and timetable is summarized in the Gantt presentation below according to the project kick-off on 11-12 October 2007.

	Year
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As noticed all workpackages have started during this 1st annual reporting period, although WP6 has not arranged any dedicated workshop, symposium or training/summer school during the first reporting year. However, as mentioned in the 1st Annual Management Report, the DRAGONESS project has been promoted and presented at the Dragon Advanced Ocean Remote Sensing training course in Hangzhou in October 2007 and at the Dragon 1 Final Workshop in Beijing in April 2008. A workshop on the status of Chinese spaceborne and in-situ observing systems for ocean and information products was also held at OUC on 20 July 2008, with 19 attendants including 9 DRADONESS participants from WP1, WP2 and WP4 and professors from the College of Marine Environment and College of Information Science and Engineering of OUC. The topics that were addressed include Chinese satellite ocean observing systems and onboard payloads as well as the comparisons with related international missions, the status and classification of the in-situ observing system in the China Seas, the status of the research in marine forecasting models at Chinese universities and institutes.
The project has provided the following deliverables.

	Del. number
	Deliverable Title
	Delivery month 
	Nature

Report(RE)
	Dissemination level Public (PU)

	D0.1


	First Annual Management Report.                                        
	12            
	RE   
	PU           

	D1.1            
	1st report on existing in situ observing systems. 
	12             
	RE   
	PU           

	D2.1            
	1st report on existing spaceborne systems.
	12             
	RE   
	PU           

	D3.1            
	1st report on available data + information systems. 
	12             
	RE   
	PU           

	D4.1       
	1st report on current ocean/coastal information services in P.R. China.
	12             
	RE   
	PU           

	D5.1            
	1st report providing an overview of Chinese universities and institutes involved in marine monitoring. 
	12             
	RE   
	PU           


WP 6 has not delivered an annual report for the 1st year since no specific DRAGONESS initiated workshop, symposium or summer school has taken place.  On the other hand the DRAGONESS project has been promoted at two major events hosted jointly by the Ministry of Science and Technology (MOST) and the European Space Agency (ESA), notably: 

(i) The “2nd ESA-MOST Training Course in Ocean Remote Sensing” in Hangzhou, China from 15 -20 October 2007. 

(ii) The “Dragon 1 Final Results and Dragon 2 Kick-off  Symposium” in Beijing from 21 – 25 April 2008. 

1.4.2 Management issues

The project management has run smoothly in view of the spread of the participants across two continents. The co-management support from ORSI/OUC has ensured effective communication and turn around of action items among the Chinese partners. The organisation of responsibility and handling of the input to the 1st annual report, including the financial reporting, filling out Form C and providing audit certificates has consequently been carried out without major difficulties. 


1.4.3 Participants in the DRAGONESS project

There are 13 partners, 5 European and 8 Chinese, involved in the DRAGONESS project as listed in the table below. They bring together a high level representation of the leading European institutions in the GMES framework and places them along equivalent high level expertise and interests in  P.R. of China.

	List of Participants

	Partner 

role
	Partner

No.
	Participant organisation name
	Partner

short 

name
	Country
	Date enter project
	Date

Exit project

	CO
	1
	Nansen Environmental and Remote Sensing Center 
	NERSC
	Norway
	1
	36

	CR
	2
	GKSS Furchungszentrum 
	GKSS
	Germany
	1
	36

	CR
	3
	Ocean Remote Sensing Consulting
	ORS
	Germany
	1
	36

	CR
	4
	Institut Francais De Recherche Pour L'exploitation De La Mer
	Ifremer
	France
	1
	36

	CR
	5
	Collecte Localisation Satellites
	CLS
	France
	1
	36

	CR
	6
	The Nansen-Zhu International Research Center 
	NZC
	P.R.China
	1
	36

	CR
	7
	Ocean Remote Sensing Institute, Ocean University of China
	ORSI-OUC
	P.R.China
	1
	36

	CR
	8
	Institute of Atmospheric Physics, Chinese Academy of Sciences
	IAP
	P.R.China
	1
	36

	CR
	9
	National Satellite Ocean Application Service
	NSOAS
	P.R.China
	1
	36

	CR
	10
	Beijing Normal University
	BNU
	P.R.China
	1
	36

	CR
	11
	Ministry of Science and Technology
	MOST
	P.R.China
	1
	36

	CR
	12
	National Marine Environmental Forecasting Center 
	NMEFC
	P.R.China
	1
	36

	CR
	13
	Second Institute of Oceanography, State Oceanic Administration
	SIO-SOA
	P.R.China
	1
	36


2. Plan for using and disseminating the knowledge

2.1. Exploitable knowledge and its use 

The DRAGON 2 in support to harmonizing European and Chinese marine monitoring for environment and security - DRAGONESS project proposal was approved by ESA and MOST/NRCSS for the second phase of the DRAGON program that will run from April 2008 to March 2012. Through this joint DRAGONESS and DRAGON activities the bilateral Europe-China network will strengthen further. A mechanism for this is exchanges of young scientists and PhD students. In the respect, miss Yunfei Wang from Ocean Remote Sensing Institute, Ocean University of China is now spending 1 year at NERSC from January to December 2008. During her visit she has worked on red tides observations and related marine environmental processes using multi-sensor satellite data. 

2.2. Dissemination of Knowledge 

A website (http://dragoness.nersc.no) has been implemented at NERSC. This site provides general overview information about the project including the main goals, partner presentations, meeting reports and publications. The partner presentations are also containing links to more detailed partner information. It also offers a direct link to information about the ESA-MOST/NRCSS corporate Dragon programme.

The overall goal and preliminary results of the DRAGONESS project has also been presented at one training course and one symposium, hosted in respectively Hangzhou and Beijing from 15-20 October 2007 and 21-25 April 2008. In addition the project team, objectives and workplan has been announced in the EOS Transactions published by the American Geophysical Union. 

2.3  Publishable Results
JOHNNY A. JOHANNESSEN, Nansen Environmental and Remote Sensing Center, Bergen, and Geophysical Institute, University of Bergen, Norway; MING-XIA HE and CHUANMIN HU, Ocean Remote Sensing Institute, Ocean University of China, Qingdao, Ocean Monitoring Collaborations Between Europe and China, DRAGONESS Project Kickoff Meeting; Beijing, China, 11–12 October 2007, EOS Transactions, American Geophysical Union, Volume 89, Number 20, 13 May 2008.

Knut-Frode Dagestad, Johnny A. Johannessen and Vladimir Kudryavtsev, Investigation of ASAR sigma0-profiles across Internal waves in the South China Sea, In Proceedings of Dragon 1 Final Workshop, Beijing, P.R. China, 21– 25 April 2008, ESA Publication Division, 2008.
Johnny A. Johannessen  and Ming-Xia HE,  with support from the remaining DRAGONESS project team, DRAGON in support to harmonizing european and chinese marine monitoring for environment and security, In Proceedings of Dragon 1 Final Workshop, Beijing, P.R. China, 21– 25 April 2008, ESA Publication Division, 2008.
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