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一、目的
台灣長期生態研究已在過去十餘年已累積了大量且龐雜的生態資料，其中包含了許多時間與空間屬性的資料，但這些資料均分散在各個生態學家或少數小型資料庫內，在資料整合與分享上十分困難。為提升台灣生態資料價值與國際地位，資訊的整合與分享是絕對必要的。美國長期生態研究網的生態學家、生態資訊管理員與資訊技術學家經過多年的努力，已成功的發展出生態學資訊共通的標準語言EML (Ecological Metadata Language)，可以讓龐雜的生態資訊相互交換分享，延續生態資料的生命與提升其使用價值，藉由分享，擴大研究尺度，對於生態研究有更全面更深入的視野。
運用美國發展成熟的資訊管理系統為基礎，台灣建立起與美國同步的EML生態資料管理系統。這套系統的目標之一使得研究人員可以妥善管理自己的資料，從資料開始蒐集前的設計到進入資料庫後的分享機制建立，不再因計畫結束後導致資料流失的情形發生，實現資料再利用、延續資料生命與提昇資料價值。除建置與產生符合EML標準的文件，利於日後和其他研究資料整合，並使生態研究因資料使用EML的共通標準而更易於與世界交流、合作，使生態研究邁向國際化。
台灣若要與世界接軌，生態資訊服務系統的建立是最為迫切的事。生態資訊服務系統的建立，可以整合台灣長期生態研究的各種資料，讓資料分享有運作良好的平台，提昇研究效率，不僅服務生態學家，更可以提供生態資訊給教育界及一般民眾有用可靠的生態資訊，擴展生態研究價值的層面。最為重要的是與國際的交流合作與共同研究將更為頻繁，在此同時台灣的經驗亦將領先亞太地區，成為此一新興領域的領導者。
美國長期生態研究網資訊管理員，每年均會定期舉辦資訊管理會議，除經驗的分享外，對於服務技術與品質的提升亦有相當的討論。台灣經過兩年的努力，已獲美方認可在生態資訊管理方面的成就，因此也獲邀參加此會議，台灣方面若能藉著持續派遣資訊管理員參加種會議，與美方資訊管理人員共同交流，將可提升國內生態資訊服務系統之技術與品質，並保持與世界生態資訊研究接軌，以提升國內生態資訊管理研究在亞太區域上的重要地位。
二、過程
	
	 日 期
	起 訖 地 點
	工 作 任 務

	08/01
	台北-舊金山-聖荷西
	去程

	08/02
	聖荷西
	參加會議

	08/03
	聖荷西
	參加會議

	08/04
	聖荷西
	參加會議

	08/05
	聖荷西-舊金山-台北
	返程

	08/06
	台北
	返程


三、心得
美國LTER資訊管理員每年定期聚會一次，通常在美國生態學會年會舉行前召開。今年(2007)的8月2-5日在美國舊金山的聖荷西((San Jose)舉行，也就是在美國生態學會(Ecological Society of America, ESA)與復舊生態學會(Society for Ecological Restoration International, SER)聯合年會前舉辦，有一部分的資訊管理員也會留下來繼續參加接下來的生態學會議，甚至也有的管理員將報告經由資料管理的過程中累積的大量資料而發表的相關成果，也說明這些資訊管理員與生態學家在研究上的相互支持與重視。
參與成員其實主要來自美國LTER各研究站資訊管理員，台灣資訊管理推展成功的模式備受美國國科會與美國LTER注意，自2005年美國國家科學基金會（National Science Foundation, NSF）國際科技處William Y. B. Chang博士建議台灣與美國LTER進一步密切合作，台灣便持續派員赴美學習此一新興領域—生態資訊學，並多此邀請美方人員來台指導。因此，台灣也受邀參與此種會議。透過每年定期的聚會，除了可讓各站成員彼此間增進了解，也讓大家能相互觀摩與學習各站的優點，許多研究站所面臨的一些問題，無論是資訊管理相關的議題，開發或使用應用軟體的介面，往往也透過了這種會議而尋求到幫助。會議目的除了報告這一年來在資訊管理上的活動進展，主要便是規畫與協調未來資訊管理的研究方向，以因應未來可能面臨的挑戰。
會議第一天由於成員陸續抵達，於晚上六點開始報到，隨後便由幾位資深的管理員，包括Susan Stafford, John Porter, Don Henshaw, Karen Baker, Florence Millerand, James Brunt, and Barbara Benson等娓娓道來美國長期[image: image1.jpg]



2007美國生態資訊管理員年會合照 
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藉由年會進行經驗的交流與分享
生態研究資訊管理的發展歷史、現況與未來的發展方向。除了讓與會者能了解這一發展的歷史，更確認了生態資訊管理員日益重要的角色。這些資深的管理員多位服務已超過二十年，繼續帶領著年輕的一輩投入此工作，也展了傳承的意味，今年的主席便是由原威斯康辛州的Barbara Benson交棒給兩位較年輕的管理員(Corinna Gries與 Nicole Kaplan)為共同主席，負責籌畫此次的年會。這些資深的管理員，台灣與其中的多位，例如John Porter, Don Henshaw, 與Barbara Benson早已建立了深厚的情誼，也產生了一些合作的互訪計畫，甚至已共同發表與投稿數篇報告或研討會的論文。
兩天密集但豐富的資訊管理內容(議程詳如附錄一)，加上許多的重要議題需進行討論，因此採取分組同時進行的方式，依興趣與專長組成不同的工作小組各自進行各不同項目的討論，否則開上一星期的會議恐怕也無法討論完所有的議題。但各工作小組經過團隊腦力激盪的方式，產生了許多寶貴的意見，將由各組負責人於共同會議中做一摘要性報告，所有的文件也將上傳於該會議的網站供參閱http://gce-lter.marsci.uga.edu/lter_im/2007/index.htm，使得錯過其他工作小組的人員，也能獲悉其他各組所產生的概念與所形成的共識。
產生具體成果即以產品導向的工作小組，不定期舉行會議，以檢討進度與執行成效，相關資訊與文件檔案也都上傳至年會網站供各站人員參閱。近年來美國LTER將生態與最新資訊科技結合，發展生態Cyberinfrastructure系統建構這一重要議題；包括有生態系統應用之評估；資料儲存系統；傳輸網路與網格架構；高效能運算(High-Performance Computing) 技術及資料庫技術等。Cyberinfrastructure 的願景超越了超級電腦與網際網路的範疇，希望提供一個無所不在，隨處可得的互動式數位環境。Cyberinfrastructure 已不再單純的以計算設施(computing facility)為主，儲存設施(storage)、高頻網路(network)、偵測網路(sensor network)、科學儀器(scientific instrumentation)等也逐漸佔據重要地位。同時，經過數年發展已漸趨成熟的資訊與通訊科技 (information and communication technologies) 也已逐步匯入到 Cyberinfrastructure中。此一整合性的發展，在未來的數年中將對科學探索與技術創新產生革命性的變革，其應用除了將逐漸拓展人類對自然生態界各種現象的瞭解之外，也將提供一個有助於新知的發現與教育推廣的新環境。

2004年美國NSF的Cyberinfrastructure諮議委員會(Advisory Committee for Cyberinfrastructure)即已明確指出 Cyberinfrastructure 對研究人員而言，已經不再只是加分效果而已，而已是不可或缺的要件。因此針對我國從事長期生態或生物多樣性相關領域的研究人員而言，亟需引進此一新興的觀念與系統建置，並藉由基礎設施的突破、完備與共享，帶動新世代生態學的發展，使應用得以整合跨國界跨領域的專業知識，確保珍貴資料的安全保存與可得。我們將持續關注美方在Cyberinfrastructure系統建構的最新發展趨勢，並思考如何應用於國內生態與環境研究上的重要議題。

值得一提的是，在與美國國科會Henry Gholz (NSF Program Director for LTER)的電話會議中再度提及美方重視與台灣合作的事項，而台灣這次亦將近年在資訊管理上的成果與未來計畫上傳至年會網頁(附錄二)，以呈現台灣生態資訊管理的進展與成果。兩天下午進行的壁報展示與電腦操作展示，筆者亦展示了台灣方面的成果，以EML文件自動化分析與資料檢核，與美方傳統資料檢核尚未透過EML文件進行，引起了美方高度興趣與注意。檢附兩篇與美方共同合作的壁報展示摘要(附錄三)，相關資料亦上傳至該年會網頁上，成果可供更多人瀏覽參閱，附錄四則為筆者此行參加會議所製作張貼於會場的海報。此行展現出台灣在資訊管理方面的成就，不再只是單純的出席會議獲取新知與交流而已，更進而將台灣研究的成果成果與美方共同分享，並創造規劃後續的合作。
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(Baker and Millerand, 2007)
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美國LTER三十年載從資料管理邁向資料整合的階段

四、建議
美國LTER即將走入三十年，目標已從創始時的資料管理邁向資料整合的階段，可預見的未來生態資訊學研究將朝向全球性的發展，並整合生態模式、生態資訊分析而成為生態學研究的新領域，亦即全球性生態資料分享與合作的時代即將到來。美國長期生態研究網資訊管理員，每年均會定期舉辦資訊管理會議，除經驗的分享外，對於服務技術與品質的提升亦有相當的討論。台灣能有機會獲得邀請參加此會議，實屬難能可貴。建議藉著持續派遣資訊管理員參加此會議，與美方資訊管理人員共同交流，將可提升國內生態資訊服務系統之技術與品質，建立台灣在亞太區域生態資訊管理研究上的重要地位。此外，亦將持續關注美方在Cyberinfrastructure系統建構的最新發展趨勢，並思考如何應用於國內生態與環境研究上的重要議題。
五、附錄
(一)議程表

Agenda 2007 Annual LTER Information Management Meeting
San Jose, California, Aug 2-5, 2007

Thursday, August 2, 2007 Travel Day and Arrival

6:00-6:30 pm

Cash bar and Introductions

6:30-7:30 pm

Dinner served

7:30 – 9:00 pm

Information Management: Where are we coming from and where are wegoing? Susan Stafford, John Porter, Don Henshaw, Karen Baker, Florence Millerand, James Brunt, and Barbara Benson
Friday, August 3, 2007
7:30

         Continental Breakfast Served at Crowne Plaza
8:00—8:45 

Review of Agenda, Meeting Goals and Updates (Kaplan, Gries)

8:45–11:00

“Town Hall” 10 minute Presentations from Panelists:



Mike Goodchild, Director, Center for Spatially Integrated Social Science, 




University of California, Santa Barbara



Mike Frame, USGS, NBII




Peter McCartney, NSF

              
Judy Cushing, Grasslands Data Integration Project



~9:30 - 15 Minute Break, beverages refreshed 

“Town Hall” GIS/IM/RS Panel Discussion: Meeting the Challenges of Integrating LTER long-term, GIS and Social Science Data 

Facilitated and Summarized by Stafford

11:00-11:30
5 minute Presentations on Planning-oriented Working Groups 
1. CI Planning/Critical Network Functionality, Facilitator(s): Benson, Vanderbilt

2. IMC/LNO Partnership and Collaborations, Facilitator(s): Melendez-Colom

3. IMC Reorganization and Governance, Facilitator(s): Gries, Kaplan

4. GIS self organization, Facilitator: Valentine

11:30-12:45
Lunch on your own 
12:45-1:30

EcoTRENDS (Servilla, Laney)

1:30-2:00

New IM website (TOC, Identify editors), (Gries)




IM Mentoring (Melendez-Colom)

2:00-2:45
Working Groups

1. CI Planning/Critical Network Functionality, Facilitator(s): Benson, Vanderbilt

2. IMC/LNO Partnership and Collaborations, Facilitator(s): Melendez-Colom

3. IMC Reorganization and Governance, Facilitator(s): Gries, Kaplan




15 Minute Break for participants to change rooms

3:00-3:45
Working Groups

1. CI Planning/Critical Network Functionality, Facilitator(s): Benson, Vanderbilt

2. IMC/LNO Partnership and Collaborations, Facilitator(s): Melendez-Colom

3. GIS self-organization, Facilitator: Valentine

3:45-4:00
5 minute Working Groups Report
4:00
Snack Break 
4:30-6:00 

Demo and Poster Session, Facilitator: Walsh

Saturday, August 4, 2007

7:30


Continental Breakfast Served at Crowne Plaza (available through AM break)

8:00-8:15

Agenda Review
8:15-9:00

15 minute Reports from Partners & Committees – Identify new challenges and opportunities, LNO (Brunt), NISAC (Sheldon), and NEON (Peterson)

9:00-9:30

Call with Henry Gholz
9:30


10 minute introductions to Process and Product Working Groups

10:15


15 minute Break, beverages refreshed

10:30


Product Oriented Working Groups 
1. Controlled Vocabulary, Facilitator: Porter

2. Unit Dictionary, Facilitators: Ackerman, Baker, O’Brien, San Gil, and Walsh 

3. QAQC, Facilitators: Sheldon and Henshaw

4. GIS a) recommendations of basic spatial information for all sites b) enhance georeferencing of information and c)  mapping and analysis tools to facilitate research, Facilitator: Valentine

11:45-1:00 
Lunch on your own
1:00-2:00

IM Business Meeting (Kaplan, Gries)

2:00-3:15

 Product Oriented Working Groups
1. Controlled Vocabulary, Facilitator: Porter

2. Unit Dictionary, Facilitators: Ackerman, Baker, O’Brien, San Gil, and Walsh 

3. QAQC, Facilitators: Sheldon and Henshaw

4. GIS a) recommendations of basic spatial information for all sites 
b) enhance georeferencing of information and c) mapping and analysis tools to facilitate research, Facilitator: Valentine

3:15-3:45 

5 minute Working Groups Report

3:45

Snack Break
4:00-4:30

Meeting Wrap Up and Identify Action Items (Kaplan, Gries)
4:30-6:00

Demo and Poster Session, Facilitator: Walsh

Sunday, August 5, 2007, Travel Day
8:00-10:00  

IMexec Breakfast meeting in hotel restaurant

8:00-10:00 

Large Room Available for Break-out Group Sessions, if people would like to self-organize.  Note that Sunday evening hotel rooms will not be 


supported.
(二) 年會網頁呈現TERN的資訊管理簡介

	


	2007 LTER Information Managers Meeting
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LTER Site: Other Site (Guest Participant)

Contributor: Sheng-Shan Lu, Chau-CHin Lin, Meei-Ru Jeng (Jul 28, 2007)

Site Byte:
1. Annual Site Byte

Taiwan Ecological Research Network (TERN) IM team at Taiwan Forestry Research Institute has been benefited many ways by work with US LTER information managers since 2004 (see article ‘ LTER intensifies IM interactions with Taiwan’, in The LTER Network News Vol. 20 No. 1 p.18-19, Spring 2007). A three-tier framework for an ecological information system based on EML was adopted by this team in 2006. The system aids with editing, storing, and using documents in the multiple languages of Asian cultures that comprise the East-Asia Pacific Regional Network (EAPRN-ILTER). The IM team has held over 20 workshops in the past two years to teach researchers how to use Morpho and create their own EML documents, mainly in domestic but also promote to the EAPRN-ILTER. Just two weeks ago, EAPRN-ILTER IM Committee Member Meeting and Ecological Information Management Workshop held at Kaohsiung, Taiwan, from 9-14 July, 2007. We highly appreciated John Porter, Don Henshaw and Kristin Vanderbilt came to Taiwan assistance on this workshop. In addition, the Third ILTER Workshop on the Ecological Information Management in the East Asia-Pacific Region will be held in Seoul, Korea during 16-21 October 2007 with the help from TERN, US LTER again. By the way, we also expending the relationship to Australia LTER this March, mainly focus on the ecological information management system issue. Further cooperation between Australia and Taiwan on IM issue will carry on. However, a strategy for encouraging the data submission or improving data quality still needs to develop in this regional network.
______________________

2. Planned IM Projects

a. Review all data and metadata, improving the metadata content, and improving EML by Q/A&Q/C
b. Promote scientific collaboration through data sharing policy, all the ecological or environmental monitoring data can be shared to all academic institutions through Cyberinfrastructure deployment 
c. Create Open GIS web services using Google Earth/Google Map to provide location of biological collection at the TFRI herbarium and insect collection
d. Applications of Kepler workflow system to provide the opportunity to researchers willing to create their own EML documents
e. Third ILTER Workshop on the Ecological Information Management in the East Asia-Pacific Region in Korea October 2007


	  31-Jul-2007 
	Web design by Wade Sheldon, Georgia Coastal Ecosystems LTER
	webmaster  


(三)壁報展示摘要

Poster1: Applications of automated data quality checking based on Ecological Metadata Language 

Chau-Chin Lin, John H Porter, Chi-Wen Hsiao, Sheng-Shan Lu, Meei-Ru Jeng

Metadata is the ideal way in which archived data can be rapidly accessed and discovered. In order to ensure the long-term availability and enhance the usability of ecological data, several partner groups have collaborated since 1990s to define a standard format for documenting ecological data. This standard is called “Ecological Metadata Language” (EML). A team of information managers from Taiwan Forestry Research Institute have benefited by work with US LTER information managers since 2004. A three-tier framework for an ecological information system based on EML was developed by this team. The system aids with editing, storing, and using documents in the multiple languages of Asian cultures that comprise the East-Asia Pacific Regional Network (EAPRN-ILTER). The TFRI IM team has held over 20 workshops in the past two years to teach researchers how to develop and use EML documents. However, Data of unknown quality are essentially useless, and inaccurate data can potentially lead to biased conclusions in the research process. Therefore, incorporating a quality assurance component into information management system is necessary for generating useful data. To address the management and quality assurance problem of collection data, we have developed a tool based on EML. This tool allows researchers to automate basic quality assurance processing and correct the mistakes identified by the system. This application can be used by ecologists willing create their own EML documents. As a next step, a Kepler workflow system will provide the opportunity to formally document every detail of the quality assurance analysis and will be published and shared in the future.

Poster2: Using a Service-Oriented Architecture to support LTER Site Information Systems

John Porter, Chau-Chin Lin, Sheng-Shan Lu, Chi-Wen Hsiao and Meei-ru Jeng

Within ecology, the tradition has been to develop stand-alone information systems, wherein each system duplicates the same basic functionality. Each information system provides mechanisms for capturing, searching and disseminating data and metadata from and to its users.  This individual-based development has been driven by project-specific perspectives and funding and lack of commonly used standards. However, recent changes in computer technology and the development of widely-used standards for metadata create new opportunities for the development of a service-oriented architecture that permits sharing of functionality across multiple systems. 

We present some examples that use the very simple functionality enabled by web forms  to support services for searching the LTER bibliography and automatically generating statistical programs and mapping research locations based on EML documents. 

With a service-oriented architecture, we can imagine a new era of ecological information systems. Instead of duplicating functionality already provided elsewhere, each system could concentrate on providing services focused on specific needs. For example, one site might provide services associated with data catalogs, while another provides spatial search tools and yet another site might focus on management of bibliographic data.  Each participating site has the full functionality of the suite of collaborative tools with advanced search engines, mapping and analytical tools, but only needs to provide the interface to those tools for their users. 

(四)壁報展示
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