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摘　　要
本次出國的主要目的在參與由「亞太經合會氣候中心」所舉辦的「會員體工作小組會議」暨「亞太經合會氣候中心研討會與科學諮詢小組委員會議」。會議的主要目的在提供與交換最新知識與經驗、討論未來氣候預測進展的雙邊合作平台，並在亞太經合會氣候網路的架構下提供未來對氣候預測發展與研究的準則。「亞太經合會氣候中心」也是「亞太經合會」建立會員經濟體於預報及處理極端氣候事件的能力，用以減少現今氣候相關災害與未來氣候變遷對社會-經濟造成的損失與損害之目標下的一支。
職參加本次會議的心得如下：會員體需要更多的模式資料以期得到較佳的預報結果。全球先進國家及預報中心在氣候預報上都已走向使用偶合模式預報。世界上主要的氣象預報對颱風的統計特性已有一定程度的預報能力。目前多數經濟體以利用IPCC AR4氣候變遷模擬的資料進行降尺度的研究，其目的在瞭解氣候變遷對區域氣候的影響。
綜合本次參加會議心得，職有下列的建議：加強與國家防災中心的合作，以瞭解氣候變遷對台灣地區的衝擊。持續發展本局氣候模式以期能預報颱風的統計特性。積極參與APCC組織的各項活動，加強國際合作，以提升國際地位。
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1、 目的：

氣候變異是目前全世界氣象界的主要研究議題之一，全球暖化(Global Warming)造成的影響也屬於氣候變異的範疇。全球暖化除了會造成海平面上升、不同地區的平均溫度出現的不同變化外也會產生較強烈的極端事件，如較強的颱風、較大的暴雨等。為了進一步了解氣候變異現象及其與極端事件的關係，本次會議的主要目的在提供與交換最新知識與經驗、討論未來氣候預測進展的雙邊合作平台，並在亞太經合會氣候網路的架構下提供未來對氣候預測發展與研究的準則。

2、 過程

本次研討會共分5天，時間為6月20日到24日。議程安排如下：
6月20日:

12:30-13:00 Registration

13:00-18.00 Working Group Meeting

WS1 Selection of Chair and Approval of agenda

WS2 Review and Progress of APCC Activities
WS3 Stocktake on the Capacities and Needs of NHMSs in Communicating Climate Information to User Groups
WS4 Information sharing on regional activities

WS5 Others
6月21日

8:00-9:00 Registration

9:00-9:25 Opening Ceremony

9:25-9:45 Coffee Break
9:45-11:45 Session I Theme: Keynote Presentations
11:45-13:30 Lunch
13:30-18:00 Session II Theme: Climate Services and Applications
15:30-15:50 Coffee Break
6月22日
9:00-12:00 Session III Forum on Emergency Preparedness
10:00-10:20 Coffee Break
11:30-13:30 Lunch
13:30-18:00 Field Excursion 
6月23日
9:00-12:00 Sessions IV Theme: Intraseasonal and Short-Term Climate Prediction
10:20-10:40 Coffee Break
12:00-13:30 Lunch
13:30 -18:00 Sessions V Theme: Interannual, Decadal and Millennial Variability
15:30-15:50 Coffee Break
6月24日
9:00-16:00 Sessions VI Theme: Tutorial Session on Multi-model Ensemble Forecast and Downscaling

10:00-10:15 Coffee Break
12:00-13:30 Lunch
15:00-15:30 Coffee Break
職本次出國的主要目的在參與APCC (APEC Climate Center，亞太經合會氣候中心)舉辦的「亞太經合會氣候中心研討會」暨「會員體工作小組會議」，本次會議共有來自各經濟體的68位人員參與(詳見附錄一)。在「會員體工作小組會議」中職介紹了中央氣象局預計於民國99年正式上線進行作業性預報的「動力統計氣候預報系統」，在「亞太經合會氣候中心研討會」中則報告了「動力統計氣候預報系統」的技術得分分析。
「會員體工作小組會議」的經過與討論見附錄二(由APCC提供)，其內容轉譯如下：
· 事後預報時段規範 – 需要更長時間(最好到2009年)及更多重複時間的結果。最好是SMIP/HFP和CMIP類型的事後預報結果。
· 預報資料規定與傳送時間 – 請模式持有者在每月15日前將預報資料傳送到本中心

· 變數 – 最少需提供不同層的11個預報變數。在有能力提供的前提下工作小組也要求模式持有者提供日預報結果。

· 資料開放政策 – 目前模式資料只開放給工作小組，並未對外開放給一般大眾。
· 邀請會員體加入1-6個月的偶合模式預報
工作小組成員分別發表各自經濟體內氣候預報訊息的使用者及使用什麼方式將氣候訊息傳送給使用者。綜合各經濟體的發表內容，不同經濟體在氣候訊息的傳遞上有著不同的途徑，其中美國NASA (National Aeronautics and Space Administration)的氣候預報只提供給科學界參考，並未對一般大眾公開。大多數的經濟體的氣候預報單位都有以下的問題：如何得到正確的預報；如何將氣候預報訊息轉換成使用者能瞭解的語言；及評估使用者的需要等。大多數經濟體的預報單位將預報訊息傳遞給許多不同的單位，如能源部門、衛生部門、農業部門、水資源部門、環境部門、私人企業與一般大眾。此部份的報告強調如何將氣候資訊使用在社經活動，並有助於辨認出預報訊息與使用需求的不同之處。
在工作小組會議中也討論了區域性的活動，此外APCC也報告了更新的連絡與訊息產品：虛擬中心與氣候資訊工具組 (Virtual Center and Climate Information Toolkit)。接著工作小組討論下年度小組會議的地點，美國COLA (The Center for Ocean-Land-Atmosphere Studies)同意在美國華盛頓舉辦2011的工作小組會議與研討會。工作小組成員並協助整理將在2010年9月遞交給APEC的計畫書。
以上是工作小組的議會內容及結論。

6月21日與23日是APCC的研討會與美韓工作會，6月21日兩研討會有一個共同的議程，首先由APCC主任Dr. Chin-Seung Chung與美韓工作會主席Emila K. Jin教授致詞，釜山市區域氣象署長Il-Soo Lee先生代表韓國氣象署署長Byung-Seong Chun先生致恭賀詞，釜山市副市長Young-Gil Bae先生代表釜山市市長Nam-Sik Hur先生致恭賀詞，韓國國民大會代表Byoung-Soo Seo先生的歡迎詞也在會中發表。
第一個議程由知名氣候科學家演講。Jagadish Shukla教授發表了”On the Role of Unforced Natural Coupled Ocean-Atmosphere Multidecadal Variability in 20th century Global Warming”. In-Sik Kang教授發表了”Dynamical Intraseasonal Prediction and its Predictability”。Masahide Kimoto教授發表了”Interannual Predictability of Tropical Atlantic Rainfall Variability”。

下午的議程分為亞太經合會研討會與美韓工作會兩組。亞太經合會研討會討論氣候服務與應用，由Kiyotoshi Takahashi先生主持，Jyh-Wen Hwu博士與Hai Lin博士做記錄，此議程由APEC秘書處的Yung-Suh Park先生發表APEC以一個組織、科學活動與科技活動在氣候變遷上的倡議。接著是中華台北的周仲島教授介紹籌備中的”APEC Center for Typhoon and Society”，上面兩個演講為氣候資訊服務的區域合作定調。接下來是Daisuke Nohara博士發表為日本電力公司做的氣候預報應用，之後香港，中國大陸，馬來西亞，巴布新幾內亞，高棉，紐西蘭及蘇俄各自發表了氣候資訊及應用的結果。本議程最後的一個演講是Johnny Chan教授發表Seasonal Tropical Cyclone Activity Prediction Using a Regional Climate Model，之後有討論時間。
本日下午美韓工作會與亞太經合會研討會同時舉行，其主題為 Overview: Scientific Drivers and Current Status of Dynamical Seasonal Prediction。主席為James Kinter教授，Kyong-Hwan Seo教授為記錄。有8位教授或學生在此議程中發表演說，之後由Jagadish Shukla教授主持美韓活動及未來合作的討論。
6月22日的主題是亞太經合會氣候中心與亞太經合會緊急事件應變工作小組在災害危機應變的討論會。本議程由來自中華台北的陳正達教授主持，菲律賓的Flaviana Hilario博士是記錄。此議程的主要目的是與亞太經合會的緊急事件應變工作群(原為亞太經合會緊急工作隊)合作，找出如何利用氣候資訊協助災害防制。本議程有5篇論文，由各組織的領導人演說。EPWG (Emergency Preparedness Working Group)計畫主任Vincent Liu先生發表Establishment of the APEC Emergency Working Group and Its Activities in 2010的演說，提供了與亞太經合會合作的背景並強調極端氣候已強制納入EPWG的範疇。之後中華台北國家防災中心的Liang-Chun Chen主任發表演說，其內容為The Impact of Extreme Events on Disaster Management: Lessons Learned from Typhoon Morakot，Tae-Sung Cheong先生代表Korea National Institute for Disaster Preparedness (NIDP)主任Waon Ho Yi先生發表WEB-GIS Based Typhoon Committee Disaster Information System for Typhoon-Related Disaster Risk Reduction，菲律賓PAGASA主任PPrisco Nilo博士及泰國最近成立的National Climate Change Knowledge Management Center主任Anond Snidvongs博士分別發表了2009年聖嬰事件期間菲律賓的颱風災害及海洋沿岸農業社區對海平面極端變化事件的適應選擇等。
本議程中大部分的演說中的災害都是由颱風所引起水災或暴潮，只有Snidvongs的演說是與海平面上升與社區適應策略有關。以上顯示氣候的準備與適應策略必須考慮熱帶氣旋及海平面上升等短期或長期的氣候極端事件。

6月23日上午亞太經合會氣候中心研討會及美韓工作會又有一個共同議程，此議程的主席是來自日本的Swadhin K. Behera教授，蘇俄的Vladimir Kryzhov是記錄，其主題是Intraseasonal and Short-term Climate Prediction。首先由來自美國NASA的Siegfried Schubert報告Progress towrads Understanding and Predicting Weather and Short-term Climate Extremes at NASA Modeling and Assimilation Office，美國NOAA的Jae-Kyung Schemm博士發表2010 Hurricane or Typhoon Season Prediction with the NCEP T382 CFS CGM的報告，接著美國海軍研究院的張智北教授發表了Change of Siberian-Mongolian High Intensity Between November and December to January的演說。其後有短暫的討論與休息時間。

休息過後有三個演講，分別是陳正達教授，Hua Lin博士及Xiouhua Fu博士，題目分別是Dynamical Seasonal Typhoon Ensemble Simulation and Prediction over Northwest Pacific Basin, Impact of the Madden-Julian Oscillation on Wintertime Surface Air Temperature and Precipitation in Canada, 和Impacts of Initial Conditions on Monsoon Intraseasonal Forecast。
下午的議程又分為亞太經合會氣候中心研討會及美韓工作會兩議程。亞太經合會氣候中心研討會的主題是年際、年代際及百年際變化，主席為香港的Tsz-Cheung Lee博士，記錄是巴布亞新幾內亞的Kasis Inape先生及美國NOAA的Jae-Kyung Schemm博士。本議程有10個演講，分別由不同經濟體的代表主講，其中議題包含聖嬰事件，印度洋偶極 (Indian Ocean Dipole)，季風變化，氣候趨勢與季節氣候預報等。
美韓工作會的主題是動力氣候預報的改進策略，由Kyung-Ja Ha教授主持，由Adam Sobel教授記錄。本議程有9個講演，分別由美，韓雙方的科學家或學生主講。其後由Shukla教授提出了雙方合作活動的討論。
6月24日有三個議程，分別是科學指導委員會，美韓工作會的討論及教學等。科學指導委員會由Chin-Seung Chung博士與Chung-Kyu Park博士主持開幕，共同主持人Jagadish Shulka教授與In-Sik Kang教授也發表了談話。Shukla博士提出這個會議的主要焦點是在有好的理想，好的人才及經費支援下指引亞太經合會氣候中心的未來發展方向。
R.H. Kripalani博士簡介了亞太經合會氣候中心過去一年的活動，對科學指導委員會2009年所提意見的做為及未來的計畫等。其中未來的計畫包含，對季節預報的診斷及改進；透過K-water及其他計畫對氣候預報的應用；使用CMIP 5的資料及動力降尺度的展開氣候變遷及對區域氣候影響的研究；改進氣候資訊服務及傳遞系統，其中有Climate Information Toolkit, TRACE Virtual Center, APCC data Service System及網頁等。
會議中主要討論的議題為是否要將APCC的活動延伸到年代際變化與氣候變遷以符合社會的要求；APCC是否應該在現有的科學部門下增設季內變化的研發及作業部門用以預報季內尺度的變化；改進機構的機能、改進訪問學者及協力科學家計畫以吸引較好的人材；與中華台北合作建立APEC Center for Typhoon and Society等。
會中並建議一個較積極主動科學指導委員會對APCC的活動有正面的助益，科學指導委員會成為一個組織，而非每年開會一次。

美韓工作會的討論首先由Jagadish Shukla教授與In-Sik Kang教授致詞。雖然美韓雙方在過去已經有許多合作，但是此類合作多半是以個人身分參與。希望透過這次的討論雙方能以特別計畫的方式進行合作。James Kinter教授與Emilia Jin教授引導議程的討論。其後人員分成不同的小組進行計畫提案，之後發表給全體。
教學活動由Saji Hameed教授籌畫教材，其內容為多模式系集預報與降尺度。超過30個來自不同經濟體與APCC人員參與課程，其中Sudir Sabade先生代表R.H. Kirpalani博士發表了K-means方法。課程中包含NCL速成，預報與事後預報技術，降尺度工具介紹及SOM Clustering Approach等。
三、心得與建議：

職本次出國的目的在參與由「亞太經合會氣候中心」所舉辦的「會員體工作小組會議」暨「亞太經合會氣候中心研討會」，「會員體工作會小組會議」中APCC與各會員體討論結果提出了需要更長的事後預報資料，更多的預報變數及日平均場的預報值等要求，並開放模式資料給工作小組的成員作進一步的運用。在氣候資訊的使用及傳遞上各會員體使用不同的方式傳遞預報訊息，傳遞的對象包含能源部門、衛生部門、農業部門、水資源部門、環境部門、私人企業與一般大眾。目前大部分預報單位所遭遇的問題都是所預報的資料無法滿足下游應用單位的需求，此外一般大眾對氣候預報，氣候變遷等議題的瞭解不夠，需要加強此類訊息的宣導。

於亞太經合會氣候中心研討會中與會的經濟體代表報告了預報作業的進展，參與的科學家報告了目前對氣候預報的研發工作。本次會議國家防災中心的陳主任，台灣大學的周仲島教授及師範大學的陳正達教授也有出席，陳主任報告了從莫拉克颱風所得到的災害處理經驗，周教授發表了籌備中的” APEC Center for Typhoon and Society”，陳教授發表了由大氣環流模式中檢驗颱風統計特性的報告。會中的報告可以整理出兩個新的方向，一是利用IPCC AR4氣候變遷模擬的模式資料做區域性降尺度研究，用以瞭解氣候變遷對區域性氣候的影響；二是利用動力模式研發及預報颱風季期間颱風的統計特性。其中氣候變遷的議題是國家防災中心的業務範疇，對颱風統計特性的研究，本局與師範大學的陳正達教授有合作的關係。此外本局的五期經建計畫中也有預報颱風統計特性的規劃，此計畫目前正按規劃進行中。本次會議所有的摘要及演講檔案可以在下列網頁中取得，http://www.apcc21.org/en/symposium/abstracts-and-ppts/。
職參加本次會議的心得如下：

1. 會員體需要更多的模式資料以期得到較佳的預報結果。

2. 全球先進國家及預報中心在氣候預報上都已走向使用偶合模式預報。

3. 世界上主要的氣象預報對颱風的統計特性已有一定程度的預報能力。

4. 目前多數經濟體以利用IPCC AR4氣候變遷模擬的資料進行降尺度的研究，其目的在瞭解氣候變遷對區域氣候的影響。
綜合本次參加會議心得，職有下列的建議：
1. 加強與國家防災中心的合作，以瞭解氣候變遷對台灣地區的衝擊。
2. 持續發展本局氣候模式以期能預報颱風的統計特性。

3. 積極參與APCC組織的各項活動，加強國際合作，以提升國際地位。

附錄
附錄一
	No
	First Name
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附錄二
APEC Climate Symposium 2010 Meeting Highlights
Working Group Meeting (June 20) 
The activities started with the Working Group meeting on Sunday, June 20. Chairmanship of the Working Group was formally transferred from Mr. Foong Chee Leong of Singapore National Environmental Agency to Dr. Chin- Seung Chung, Director of APCC. Dr. R.H. Kripalani, Acting Head of Climate Research Division, reported on the activities of APCC during the past year and suggested the following points for discussion: 

• Hindcast period / specification – Longer (up to 2009) and more overlapping data periods were requested. SMIP / HFP and CMIP-type experiments in hindcast were suggested. Hindcast data was requested, if not yet provided by model holders. 

• Data provision and submission – Model holders are requested to provide forecast on monthly basis submitting no later than the 15th of each month. 

• Variables – At least 11 variables are required and extended variables at vertical levels are suggested. Daily data was also requested from WG members should they be able to provide this. 

• Open data policy – Currently individual model data sets are open to working group members only and not the general public. 

• Invitation to join coupled 1-6 month lead predictions 

Working Group members gave presentations on the communication of climate information to various user groups in their economies. There were obvious differences between the communication of climate products to user groups between National Hydrological and Meteorological Services (NHMSs) and institutions such as NASA who do not provide information to the general public but to the scientific community. Most NHMSs encounter problems in communicating information such as translating the information to local languages for user groups, assessing the needs of the user groups, and coming up with accurate climate information in the first place. Most NHMSs had broad links to various user groups such as government ministries in energy, health, agriculture, water management, environment and the private sector as well. This session helps emphasize the social applications of climate information by identifying the gaps of service provision from NHMSs. 

This session was followed by a discussion on regional activities and an update on APCC communication and information products: the Virtual Center and Climate Information Toolkit. The session ended with a discussion on the next WG meeting and APEC Climate Symposium. The Center for Ocean-Land-Atmosphere Studies (COLA) in the United States will host the APEC Climate Symposium 2011 in Washington, USA. The WG members made contributions to the concept note on the symposium which will be proposed to APEC in September this year. 

APEC Climate Symposium and US-Korea Workshop (June 21) 
The APEC Climate Symposium and US-Korea Workshop opened with a joint session on Monday, June 21, 2010. Opening remarks by Dr. Chin-Seung Chung, APCC Director, and Prof. Emilia K. Jin Chair of US-Korea Workshop were made. Busan Regional Meteorological Administrator Mr. Il-Soo Lee gave congratulatory remarks on behalf of KMA Administrator Mr. Byung-Seong Chun. Busan City Vice Mayor Mr. Young-Gil Bae gave congratulatory remarks on behalf of Busan City Mayor Mr. Nam-Sik Hur. Remarks from Mr. Byoung-Soo Seo, member of Korean National Assembly were read on his behalf. 

The opening session consisted of keynote lectures by prominent climate scientists. Prof. Jagadish Shukla gave a lecture On the Role of Unforced Natural Coupled Ocean- Atmosphere Multidecadal Variability in 20th century Global Warming. Prof. In-Sik Kang gave a lecture on Dynamical Intraseasonal Prediction and its Predictability. Prof. Bin Wang gave a talk on Multi-institutional ISO Hindcast Experiment and Prof. Masahide Kimoto gave a lecture on Interannual Predictability of Tropical Atlantic Rainfall Variability. 

The afternoon session was broken up into two groups for the APCS and the US-Korea Workshop. The APCS session discussed climate services and applications, and was chaired by Mr. Kiyotoshi Takahashi. Dr. Jyh-Wen Hwu and Dr. Hai Lin were appointed rapporteurs. The session was opened by Mr. Yung-Suh Park from the APEC Secretariat who gave an overview of APEC as an organization, science and technology activities in APEC and climate change initiatives. This was followed by an introduction of the proposed APEC Center for Typhoon and Society by Prof. Ben Jou of Chinese Taipei. These two lectures set the tone of discussion on regional cooperation in climate information services. These presentations were followed by a talk by Dr. Daisuke Nohara from Japan on the Application of Seasonal Forecast to Electric Power Companies. Various presentations on climate information and services for different economies followed including Hong Kong China, Malaysia, Papua New Guinea, Cambodia, New Zealand, and Russia. The session was concluded by a lecture by Prof. Johnny Chan on Seasonal Tropical Cyclone Activity Prediction Using a Regional Climate Model. The session was followed by a discussion on the talks. 

The US-Korea Workshop occurred simultaneously with the APCS 2010 afternoon session. The theme was Overview: Scientific Drivers and Current Status of Dynamical Seasonal Prediction chaired by Prof. James Kinter and rapporteured by Prof. Kyong-Hwan Seo. Eight presentations by scientists and students from the US and Korea were made. This session was followed up by a discussion on future collaborative activities between US and Korea moderated by Prof. Jagadish Shukla. 

APCC and APEC Emergency Preparedness Working Group (EPWG) Forum on Disaster Risk Preparedness (June 22) 
The session was chaired by APCC Affiliated Scientist Prof. Cheng-Ta Chen from Chinese Taipei. Dr. Flaviana Hilario from the Philippines was the rapporteur for the session. The concept for this session was developed together with the APEC Emergency Preparedness Working Group (previously called the Task Force for Emergency Preparedness or TFEP). The idea was to link climate information services and how they can help in disaster preparedness. There were five presentations for this session from distinguished heads of organizations. 

Mr. Vincent Liu, Program Director of the EPWG gave an overview on the Establishment of the APEC Emergency Working Group and Its Activities in 2010. He provided the background for collaboration with APCC, emphasizing that extreme climate events has been put in the mandate of EPWG. Mr. Liu’s presentation was followed by a lecture by Dr. Liang-Chun Chen, Director of the National Science and Technology Center for Disaster Reduction (NCDR) of Chinese Taipei. He discussed The Impact of Extreme Events on Disaster Management: Lessons Learned from Typhoon Morakot. This was followed by a presentation by Mr. Tae-Sung Cheong on behalf of Mr. Waon Ho Yi, Director of the Korea National Institute for Disaster Preparedness (NIDP) on WEB-GIS Based Typhoon Committee Disaster Information System for Typhoon-Related Disaster Risk Reduction. Dr. Prisco Nilo, Director of PAGASA Philippines and Dr. Anond Snidvongs, Director of newly-created National Climate Change Knowledge Management Center in Thailand gave presentations on Typhoon Disasters in the Philippines during the 2009 El Nino Event and Adaptation Options for Future Risks from Monsoon-driven Sea Level Extremes in a Coastal Agricultural Community respectively. 

It can be noted that most of the presentations during the session was about disasters arising from tropical cyclones and associated flooding and storm surges. Dr. Snidvongs’ presentation was the only one on sea-level rise and community adaptation strategies. Disasters arise from both short and long-term climate events, tropical cyclones and sea-level rise alike and preparedness and adaptation strategies must be done for both kinds of events.
APEC Climate Symposium US-Korea Workshop (June 23) 
A joint APEC Climate Symposium and US-Korea Workshop was held on the morning of June 23, 2010. This was chaired by Dr. Swadhin K. Behera from Japan. Rapporteur for the session was Dr. Vladimir Kryzhov from Russia. The session’s theme was Intraseasonal and Short-term Climate Prediction. Dr. Siegfried Schubert from NASA began the discussions with a presentation on the Progress towards Understanding and Predicting Weather and Short-term Climate Extremes at NASA Gloal Modeling and Assimilation Office, followed by a presentation from Dr. Jae-Kyung Schemm of NOAA on 2010 Hurricane or Typhoon Season Prediction with the NCEP T382 CFS CGM. Prof. C.P. Chang from the Naval Postgraduate School in the US gave a talk on the Change of Siberian-Mongolian High Intensity between November and December to January. This was followed by a discussion and a short break. 

Three more presentations by Prof. Cheng-Ta Chen, Dr. Hai Lin and Dr. Xiouhua Fu followed. Their topics were on Dynamical Seasonal Typhoon Ensemble Simulation and Prediction over Northwest Pacific Basin, Impact of the Madden- Julian Oscillation on Wintertime Surface Air Temperature and Precipitation in Canada, and Impacts of Initial Conditions on Monsoon Intraseasonal Forecast respectively. 

The afternoon session was again broken up into the APCS 2010 and US-Korea Workshop. The APCS theme was on Interannual, Decadal and Millennial Variabilty and was chaired by Dr. Tsz-Cheung Lee of Hong Kong. Session rapporteurs were Mr. Kasis Inape from Papua New Guinea and Dr. Jae-Kyung Schemm from NOAA. There were 10 presentations by scientists and representatives from NHMSs on topics ranging from El Niño, Indian Ocean Dipole, monsoon variability, climate trends, and seasonal climate prediction. 

The US-Korea Workshop had the theme Strategies for Improvement of Dynamical Seasonal Prediction and was chaired by Prof. Kyung-Ja Ha. The session’s rapporteur was Prof. Adam Sobel. There were 9 presentations from scientists and students from US and Korea. This was again followed by a discussion of collaborative activities between the two countries moderated by Prof. Shukla. 

Science Advisory Committee Meeting (June 24) 
The SAC meeting was formally opened by some remarks from Dr. Chin-Seung Chung and Dr. Chung- Kyu Park. Co-chairs Prof. Jagadish Shukla and Prof. In-Sik Kang then gave some opening remarks. Prof. Shukla raised that the focus of the meeting should be directed on future directions of APCC, particularly on how to develop it by having great ideas, great people and financial resources. 

Dr. R.H. Kripalani briefly presented on APCC activities for the past year, action taken on 2009 SAC recommendations and future plans. Future plans are on diagnostics and improvement of seasonal forecast, application of climate prediction for adaptation through K-water and other projects, climate change initiatives through studies of CMIP 5 data sets and studies on dynamic downscaling using regional climate models, and improvement of climate information service delivery through Climate Information Toolkit, TRACE Virtual Center, APCC Data Service System and homepage. 

The main issues which were discussed in the meeting were on expanding APCC activities to cover decadal and climate change projections as a response to social needs, whether APCC should go into intraseasonal forecasting, setting up separate research and operational divisions within the APCC science division, instituting mechanisms to improve recruitment of good scientists to work in APCC, improving visiting scientist and affiliated scientist programs to attract better talent, and collaboration with the Chinese Taipei initiative to set up the APEC Center for Typhoon and Society. 

It was also suggested during the meeting that a more proactive SAC would benefit APCC activities and as an organization instead of only meeting once a year.

Tutorial Session (June 24) 
Dr. Saji Hameed prepared the curriculum for the Tutorial Session on Multi-model Ensemble Forecast and Downscaling. More than 30 scientists from APEC economies and APCC participated in the tutorial session. Mr. Sudir Sabade gave a lecture on K-means on behalf of Dr. R.H. Kripalani. The topics covered were NCL Crash Course, Recreating Super Synthetic Ensemble MME in NCL, Forecast and Hindcast Skill, Introduction to Downscaling Tools and Introduction to SOM Clustering Approach. 

The proceedings and presentations will be made available in the APCC website soon. (Mara Yasmin Baviera / APCC)
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