[image: image1.png]


[image: image2.png]


[image: image3.png]ae: DRAGON in support of harmonizing European and Chinese
‘marine monitoring for Environment and Security System

Actony DRAGONESS
Dae of repastion: 12y 2005

Cal et Fps.2005 Space-t
Sriny Gemasic are: Asronauics nd Space
Sub-aes: Spacemd GMES

Type of smmenc: Specific Support Action



[image: image4.wmf]GMES

SERVICES

IN-SITU

SYSTEMS

SPACE

SYSTEMS

DATA INTEGRATION &

INFORMATION 

MANAGEMENT

[image: image5.png]











[image: image6.png]



DRAGON in support of harmonizing European and Chinese marine monitoring for Environment and Security System

Making an inventory of Chinese and European capacities of marine monitoring for environment and security including routine use of Earth observation data.
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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 has been extended with a second phase which started in April 2008 and will continue until 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. The second annual progress meeting was held in Qingdao 8-10 September 2009.

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, is therefore constituting an essential step in this direction. 

During the first two years 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 is 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.

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.  
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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 work package 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 2nd Annual Management Report, the DRAGONESS project has been promoted and presented at the Dragon 2 Workshop in Barcelona in June 2008. 

1.3.1 Review of in-situ observing system 

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

   At present, China has set up more than 130 marine observation stations along the coast(part at bayou), some of them are in the possession of the Water Conservancy Bureau, the Transportation and the Geological Department, most of these observation stations are tide level stations. The stations which observe the wave, temperature, salinity, meteorology and other elements, about 60, are mainly in the possession of the SOA. According to the consult, Europe altogether has 11 observation stations. It lists some China and European main marine observation stations. 

On marine buoys, the main types of Chinese marine buoy are marine data buoys, special marine buoys, measuring current dive buoys and drifting buoy. As the economic increase in china, it will speed up the step to the marine buoy net's construction. The number of the buoys deployed by Chinese Argo plan has reached 68, and there are now 35 buoys still working. China has been one of the participating countries of international Argo program. It also takes buoy activities within MERSEA in Nordic Seas, Atlantic Ocean and Southern Ocean. 

China has already established a large-scale, full range survey ship team, to meet the basic needs of the survey, including multi-purpose survey ship, professional survey ship and special survey ship. Compared with Europe, Chinese marine survey ship is very similar on the number and tonnage; it has reached the marine survey needs.

Gliders are autonomous submarine vehicles designed to observe for long time periods the interior of vast ocean areas at lower cost than oceanographic ships and moorings. China has not carried out the relevant work of Gliders at present.

1.3.2 Review and utilization of spaceborne system 

A summary of 19 sensors used for ocean observation is presented in the paper basing on the DRAGONESS WP2 first annual report. Ten sensors can be used for quantitative retrieval of ocean environmental parameters. The other nine sensors can be applied to coastal zone observation. The technological specifications and data products of FY-3A / MERSI, FY-3A / MWRI, HY-1B / COCTS, HJ-1A / HIS and several infra-red sensors are introduced respectively. Actually, only the services of ocean satellite data products of sea surface temperature (SST) and ocean color parameters are available in present. There are merely L1 data product provided for hyper-spectral sensors and microwave sensors.

Operational algorithms for ocean color parameters and SST are introduced respectively. In fact, they are only preliminary results. It is necessary to research and improve further, and it is also required wide and sufficient validation. The performance and SST products of FY and HY satellites are evaluated. Retrieval algorithms for ocean color measurements in China seas are also accessed.  

Operational application of satellite ocean color parameters and SST on ocean ecology disaster, monitoring of coastal water quality, numerical prediction of the marine environment are introduced respectively. It is can be concluded that “Monitoring service system for floating green algae in Qingdao coastal water and related environmental parameters”,  which is an operational service system of satellite data for non-research users, is pushed by DRAGONESS concept.

Ocean data products and operational retrieval algorithms of in-orbit sensors for European spaceborne ocean observing system are presented repetitively. Operational application of ocean data products of in-orbit sensor developed by Europe is also introduced here, including water quality monitoring services provided by Nansen center, near-real time algae bloom and water quality for the North Sea and the Skagerak sea and global ocean surface wind field maps.

1.3.3 Level of data integration 

As the second annual report of Dragoness project, this report mainly introduce the current state of the marine data and information management in China according to data policy, data integration and sharing level and data utilizing methods in various models. To describe the data policy and assess data sharing level in detail, marine data are divided into four different categories such as project, institution, agencies and national data. It is found that the marine data sharing level is not sufficient and timely due to some safety reasons. Also, data redundancy is also a big issue at present. To introduce data integration level in models clearly, a data integration system of OVALS is introduced first and followed by some remote sensing data assimilation examples.

1.3.4 Information Production and Services 

The major task for this second period was to compare how Europe and China management of the ocean products and services. This discussion is presented in the second annual report D4.2 as was scheduled by the delivery plan.


This document presents the different products available from both China and Europe:

· Ocean forecasting,

· Ocean monitoring,

· Data collecting.

Services and their users are then presented. All these input lead to a discussion comparing Chineese and European capacities and users.

 We can say that the major differences concern the area of interest. China products mainly focus on China coasts and China seas, whereas European operational products cover the global ocean with regional interest on European coasts. The data used for assimilation are collected worldwide for input or validation of the European operational forecasting system. Theses are for example satellite data, ARGO data base that are collected by thematic centers.  In Chinese operational forecasting systems, most of the data are provide by volunteer ship, station data, buoys and satellite remote sensing data. Another aspect are the atmospheric forcing fields, that are produced regionally by the forecasting group at NMEFC, while ECMWF provide global forecasting to all the operational centers in Europe.

The last major difference in products and services between Europe and China is the distribution of the products. Most of them are freely available via the web in Europe, whereas in China, forecasting products are published by broadcast and TV besides web site.
1.3.5 Capacity Building 
The report reviews Chinese and European marine monitoring systems such as in-situ observing systems, space-borne observing systems, data integration and information management, ocean and coastal information products and services, based on the 1st annual report of WP1-4. Then the report focuses to identify the major gaps between two sides by the way of total assessment. EU member countries and China have established marine monitoring system independently and effectively. But European side has more advanced technology on the monitoring arrangement, accuracy, data products both in quantity and quality. Nevertheless, China and Europe marine observations have obvious respective geographical characteristics. For example, besides with their own coastal area, Europe side pays more attention to Arctic Ocean region, Atlantic ocean and global ocean, and China has more interests to watch north-west Pacific, the Equator area, South China Sea and India Ocean, because Asia Monsoon, west pacific ocean warm pool, the Tibet plateau are important factors to China’s and world climate. So two observing systems are multi-compensate. Further cooperation between Europe and China marine monitoring will be very useful which will greatly contribute to GMES and GEOSS.

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 (WP 0). 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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	2010
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	WP5 Capacity building in view of gaps and eventual European capabilities

	T5.1: 
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	WP6 Workshop, Symposium and Summer School

	T6.1: 
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	T6.3: 
	
	
	
	
	
	
	
	
	
	
	
	


As noticed all workpackages are in progress, although WP6 has not arranged any dedicated workshop, symposium or training/summer school. 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 and Dragon 2 Workshops in Beijing in April 2008 and Barcelona in June 2009. 
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           

	D0.2
	Second Annual Management Report.                                        
	24
	RE   
	PU           

	D1.2
	2nd report on existing in situ observing systems. 
	24
	RE   
	PU           

	D2.2
	2nd report on existing spaceborne systems.
	24
	RE   
	PU           

	D3.2
	2nd report on available data + information systems. 
	24
	RE   
	PU           

	D4.2
	2nd report on current ocean/coastal information services in P.R. China.
	24
	RE   
	PU           

	D5.2
	2nd report providing an overview of Chinese universities and institutes involved in marine monitoring. 
	24
	RE   
	PU           


WP 6 has not delivered an annual report for the 2nd 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 three 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. 
(iii) The Dragon 2 Workshop in Barcelona from 22-26 June 2009

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 2nd 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 place 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 started in April 2008 and will run until 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 has spent 1 year at NERSC from February 2008 until February 2009. 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 progress and preliminary achievements of DRAGONESS were reported at the Dragon 2 Symposium in Barcelona, Spain from  22-26 June 2009. In addition the project team, objectives and workplan has been announced in the PSCA International Ltd Publication, Issue 2, 2009. 
2.3  Publishable Results
Johnny A. Johannessen, Nansen Environmental and Remote Sensing Center, Bergen, and Geophysical Institute, University of Bergen, Norway; Ocean Monitoring, Collaboration between Europe and Chin, PSCA International Ltd Publication, Issue 2, 2009.
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