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1. Opening

The Fourth APEC Climate Network (APCN) Working Group Meeting and the Third APCN Steering Committee Meeting were held at the Paradise Hotel, Busan, Republic of Korea from 9 to 12 November 2004. 

The objective of the meeting was to derive suggestions for the future direction of APCN,  improvement of dynamic ensemble Seasonal to Interannual (SI) predictions, and underscoring the limitations of the current state-of-the-art of climate prediction systems. The other major agenda of the meeting was the future role of APCN, the establishment of APEC Climate Center (APCC), and the experimental design of the International Joint Research Project for improvement of APCN multi-model ensemble (MME) prediction system.
There were 61 participants from 27 institutions in 12 APEC Member Economies (Australia; Canada; Chile; China; Indonesia; Japan, Korea; Malaysia; New Zealand; Russia; Thailand; and United States), and representatives of World Meteorological Organization and International Research Center on El Niño (CIIFEN). 
1.1 Welcoming Address

Dr. Kyung-Sup Shin, Administrator of the Korea Meteorological Administration (KMA), welcomed all the participants to the meeting and opened the meeting at 09h00 on 9 November 2004. He noted with satisfaction the steady but notable progress of the APCN over the past few years and expressed his appreciation for the cooperation that has contributed to the advancement of APCN since its beginning. He assured full support of KMA for the establishment of the APEC Climate Center (APCC) and development of APCC as an international climate center intended to bring benefits to all APEC member economies. He wished the Meeting success and the participants a pleasant stay in Busan.

1.2 Keynote Addresses
Keynote addresses followed the Welcome address. Dr. Yadowsun Boodhoo, President of CCl, WMO gave a talk on application aspects of climate knowledge. He emphasized that climate is to be considered as a natural resource. Dr. Jose Luis Santos, Director of CIIFEN, while delivering the other keynote address, pointed out the importance of the prediction of extreme climate events for all aspects of human life as well as the necessity for adequate response of decision making institutions to climate forecasts.

1.3 Keynote lectures

Prof. Lorenz Magaard, from the International Center for Climate and Society (ICCS), University of Hawaii, USA, introduced the background and mission of ICCS, and presented the study on the adaptation to climate fluctuations in a local two-region model. Prof. In-Sik Kang, Seoul National University, Korea, talked about current Multi-model ensemble seasonal prediction techniques and their advantages. Dr. Chung-Kyu Park, Director of Climate Prediction Division, KMA, Korea, introduced the current challenges of APCN, and future plan of the APEC Climate Center (APCC). 

2. APCN Working Group Meeting

2.1 APCN MME Seasonal Prediction System 

The session was chaired by Dr. George Boer (Canada). In this session, Dr. Won-Tae Yun introduced the APCN Multi Model Ensemble (MME) Seasonal Prediction System. Dr. Sarat Kar gave a presentation on the verification for APCN individual member models and MME predictions.

2.2 Member Reports 

The session was chaired by Dr. George Boer (Canada). Dr. Bertrand Denis, Chief of NWP Division in Canadian Meteorological Centre, presented the performance of the 32-year SMIP/HFP-type hindcast data with the RPN GEM model. The operational implementation of the coupled forecast system at NCEP was introduced by Dr. Schemm from CPC/NCEP.  Evaluations of the CFS system based on the hindcast runs were also presented. Dr. Siegfried Schubert, Global Modeling and Assimilation Office (GMAO) in GSFC, summarized recent prediction research activities within the GMAO and the skill of coupled model ensemble predictions. Mr. Enrique Garrido, Direction Meteorological de Chile in Chile, introduced the seasonal climate forecast in the Chilean Weather Service, which is based on the diagnostic, analysis and projection of the behavior of ENSO. 

The next session was chaired by Prof. Ding Yihui. Dr. James Renwick, NIWA, New Zealand talked about climate predictions (based on dynamic model predictions and statistical techniques) and application of climate outlook information in New Zealand. He showed some results on relationships between seasonal climate variability and dairy production, and flow-on effects to economic activity and GDP in New Zealand. Dr. Oscar Alves from BMRC, Australia discussed the development of the dynamical seasonal prediction system (POAMA-2) at BMRC. It uses a state-of-the-art coupled ocean/atmosphere model and an ocean data assimilation system. One of the main focuses for POAMA-2 is to predict the rainfall in the Australian/Asian region and to contribute to the activities of APCN. Mr. Boonlert Archevarahuprok, TMD, Thailand presented some application results of global MM5 for 10 day weather prediction in Thailand. Preliminary results for Global Warming Simulation by using a high-resolution climate model were presented by Prof. Akimasa Sumi, Univ. of Tokyo, Japan. Dr. Dong Wenjie, CMA, China talked about Climate models and their performances in seasonal prediction at Beijing Climate Center. Dr. Lin Zhaohui, IAP, China summarized recent research activities on the dynamical seasonal prediction at IAP using different versions of IAP AGCMs, the investigation of predictability for the East Asian monsoon circulation and real-time seasonal-to-interannual prediction of climate anomalies over East Asia.
The session on member report continued on Wednesday morning chaired by Prof. Bin Wang (USA). Dr. Ben Kirtman, COLA in USA, presented results on the importance of local heat flux-SST coupling for seasonal-to-interannual variability and predictability. Dr. Dmitry Kiktev, HMC in Russia, introduced current state of the two dynamical seasonal forecast models from Roshydromet. Prof. Joong-Bae Ahn, Pusan National University of Korea, presented a correction method using artificial neural network for CGCM-based global prediction. Prof. H. Joe Kwon, Kongju National University of Korea, employed KMA global model to make the seasonal prediction of tropical cyclone activity. Prof. Song-You Hong, Yonsei University of Korea, introduced the development of GDAPS and its performance on the simulated tropical rainfall. 

The next session was chaired by Dr. Oscar Alves. Prof. Yign Noh from Yonsei University, Korea detailed some peculiarities of the ocean simulations with the CGCM in comparison with OGCM. Dr. Jong-Seong Kug, Seoul National University, Korea covered the CES Global SST Prediction System with Multi-Model Ensemble. Dr. Sung-Dae Kang from METRI, Korea presented a review of the results from the application of the Multi-model Ensemble System for Seasonal Prediction at METRI.

3. Group Discussion

The APCN Working Group and Steering Committee discussed various issues separately. Dr. Won-Tae Yun , Chairperson of the Working Group opened and chaired the fourth APCN Working Group meeting. The Working Group appointed Dr. Kar as vice-chairperson and Dr. James Renwick and Dr. Bertrand Denis as rapporteurs. 

Dr. Chung-Kyu Park, Chairperson of the Committee opened and chaired the third Steering Committee meeting. The Committee appointed Prof. In-Sik Kang as vice-chairperson and Dr. George Boer and Dr. Oscar Alves as rapporteurs. 

The list of participants is provided as Annex 1.

On November 11, 2004, all the participants reviewed and discussed the issues at the plenary meeting chaired by Dr. Chung-Kyu Park.

3.1 Reports by the Chairperson

Chairperson at each group discussion reported the followings.

3.1.1 Fourth APEC STMM

The “Concept Paper on the Future Role of APCN” was submitted to the 26th APEC Industrial Science and Technology Working Group (ISTWG) Meeting (Christchurch, New Zealand, 8-9 March 2004), and approved at the Fourth APEC Science and Technology Ministers Meeting (STMM) (Christchurch, New Zealand, 10-12 March 2004).

The Ministers of APEC member economies recognized the work of APCN and proposed initiative to accelerate the establishment of the APEC Climate Center for further advancement. 

3.1.2 Second APEC BMC Meeting in 2004


The APEC Budget and Management Committee (BMC) in its second meeting held in the APEC Secretariat, Singapore on 24-26 August 2004 decided to provide the APEC Operational Account Budget of US$39,000 for the APCN Symposium to be held in 2005. This implies that APEC officially recognized APCN as a legitimate APEC value-added activity.

3.1.3 Twenty-seventh APEC ISTWG Meeting


The “Concept Paper on Functions and Operations of the APEC Climate Center (APCC)” was submitted to the 27th APEC ISTWG Meeting held in Singapore, on 14-15 September 2004. 


Korea, as lead on this activity, sought suggestions and guidance from member economies.  Korea organized a side meeting to present and accommodate suggestions and guidance from members on the future functions and operations of the APCC. 


Participants exchanged fruitful discussions. Issues raised in the meeting were as follows: (a) open access to the APCC climate prediction data; and (b) expanding links to, and avoiding duplication with other non-APEC organizations.


There was a general consensus that the APCC would continue to contribute to realize the APEC vision of common prosperity and ultimately, sustainable growth through the reduction of economic loss by producing real-time climate information, sharing high-cost climate data and information, and enhancing capacity-building in the monitoring and prediction of unusual climate in the Asia-Pacific region.

Finally, the APEC member economies supported the establishment of APCC. 


3.1.4 Relevant APEC Fora
The Committee was informed that the APEC Leaders are expected to recognize the establishment of APCC at the 12th APEC Leaders’ Meeting to be held in Santiago, Chile on 20-21 November 2004.


The Committee was informed of the tentative schedule of the forthcoming relevant APEC fora: Twenty-eighth APEC ISTWG Meeting (Gwangju, Korea, 14-17 March 2005); Third APEC Senior Officials Meeting (SOM) (Gyeongju, Korea, 13-14 September 2005); and Thirteenth APEC Leaders’ Meeting (Busan, Korea, 18-19 November 2005).


The outcome of the Third APCN Steering Committee Meeting will be reported to these APEC fora. The Committee agreed that they would contact and encourage the representatives of his/her country at each forum to provide the continued support for the successful establishment of APCC.

3.1.5 APCN Visiting Scientist Program (VSP)

Six eminent climate experts from all over the world are employed to work at the APCN Secretariat and engaged in the operation and improvement of the APCN MMES. In addition, four experts from the member economies visited the APCN Secretariat, each for three months, to facilitate the regional cooperation on the exchange of climate data and information for better climate services carried out by APCN. 

3.2 FUNCTIONS AND SCOPE OF APCC


Participants reviewed and discussed the functions and scope of APCC.


3.2.1 Background of the establishment of APCC

Ministers at the 4th APEC Science and Technology Ministers Meeting (STMM) (Christchurch, New Zealand, March 2004) recognized the work of the APCN as an example of successful climate network, and the member economies at the 27th APEC Industrial Science and Technology Working Group (ISTWG) Meeting (Singapore, September 2004) supported that the APCN secretariat be formally established as the APEC Climate Center (APCC) to systematically implement its mandated role and effectively meet the challenges ahead. The transformation would provide the regional climate network with institutionalized, concerted action and a systematic infrastructure.


3.2.2 Vision and Goals
The APCC aims at realizing the APEC vision of regional prosperity through the enhancement of economic opportunities, the reduction of economic loss and the protection of life and property through:

- the production of skillful real-time climate predictions 

- facilitate sharing of high-cost climate data and information

- enhancing capacity-building in prediction and socio-economic applications of climate information

- minimizing climate related damages 
- capitalizing on non-preventable damages
- accelerating and extending social-economic innovation.

The work of APCC will build on the capacities of member National Meteorological Services and will in turn benefit public meteorological and hydrological institutions. Those institutions without the capacity to produce climate predictions will be able to access optimized, high-cost global climate predictions to be produced by APCC. 

3.2.3 Mission statement

The mission of APCC is to enhance the socio-economic well being of the APEC members by utilizing up to date scientific knowledge and applying innovative climate prediction techniques.
3.2.4 Functions 

· Develop a value-added reliable real-time climate prediction system, through a state-of-the-art multi-model prediction system utilizing model predictions from member economies.
· Act as a center for climate data and related information with open access to APEC members
· Help build the capacity of member economies in producing and using reliable climate predictions
· Develop improved methods of utilizing socio-economic innovation to mitigate and adapt to climate fluctuations and change and guide APEC member economies towards optimum utilization of APCC climate prediction information
· Coordinate research toward the development of an APEC integrated climate-environment-socioeconomic system model. (ultimate and longer-term scope)


3.2.5 Linkage with Other Organizations

The Committee noted that APCC should expand links to and avoid duplication with other non-APEC organizations. The Committee was invited to discuss and coordinate the functions and scope of APCC.

3.3 Structure of APCC
The working paper on “Structure of APCC” was presented by Dr. Myung-Jin Lee (Science and Technology Policy Institute, STEPI). The Working Group and Steering Committee reviewed and discussed the working paper. 


3.3.1 The Organization 

The APCC will have the Executive Council, the Science Advisory Committee and the Member Working Group. The full-time staffs shall be composed of the Director and the staff of three Divisions; Administration, Science and System.

3.3.2 Executive Council

The Council consists of the delegates of the meteorological agencies of five APEC member economies. It reviews major policies and procedures of APCC, assesses its activities, nominates and provides guidance to the Director, and develops strategies for acquiring the necessary funding for the operation of APCC. The term of the Council Members is three years (extendable).

3.3.3. Director

The Director represents the APCC and is responsible for scientific, technical and administrative work of the APCC. The Director will perform those duties in consultation with the Science Advisory Committee and the Member Working Group.

The Director is nominated by the Executive Council through international competitive process, and is approved by the relevant APEC fora such as ISTWG. The term of the director is four years (renewable).


3.3.4 Location
Based on the agreements at the 4th S&T Ministers Conference held in New Zealand in March 2004 and the 27th APEC ISTWG meeting in Singapore in September 2004, the APCN Secretariat will be formally established as the APCC and the headquarters of APCC will be located in the Republic of Korea.

The detailed structure of APCC is provided as Annex 2. 

3.4 Joint Research Project for APCN MME Seasonal Prediction System 
Development

The Committee was informed of the progress made since its Second Meeting in October 2003 in relation to this issue, and expressed its thanks to the Korea Meteorological Administration for providing US$250,000 to the implementation of the Joint Research Project for APCN MME Seasonal Prediction System Development in 2005. 

The objective of the joint project is to construct a well-designed hindcast data set of the participating models for MMES (currently, tier-2 system) and to design the future direction of joint research (from 2006) possibly toward the tier-1 APCN MMES. This project should be launched in early 2005. The PI and format will be discussed.

The WG discussed the APCN plans for International Joint Research Project as per a strategy for development of an optimized MME seasonal prediction system. The objectives of such a research project are to plan for the production of well-designed hindcast data set using 15 APCN participating models, to design of SMIP2/HFP type experiment by specifying common initial and boundary conditions, and to define the computer resources and hosting institution(s) for the experiments. The WG noted that APCN has adequate funds for carrying out a pilot hindcast experiment in 2005 using a few selected models. The WG welcomed such a project and recommended that this project be carried out in a timely manner as planned.

3.5 APCN operational matters 


3.5.1 APCN Hindcast Data

The WG noted the concerns about the hindcast data for weighted multi-model ensemble prediction. At present, APCN has collected hindcast data from several member models. The hindcast period (i.e. 21 years) is too short for training the Multi-model Ensemble (MME) procedure to obtain optimal weights. Moreover, the hindcasts have been carried out by individual modeling groups in different simulation environment (such as the use of observed SSTs), and real-time predictions are obtained in a different environment (e.g. either predicted or persistent SSTs are used). The immediate concern is the collection of historical forecasts that do not involve the use of information (e.g., not forced with observed SST). The Working Group recommended that if any participating institution is carrying out such hindcast runs, it is encouraged to provide the data to APCN. The same applies to changes made in its operational seasonal prediction system to ensure consistency between hindcast and forecast data. 
3.5.2 Evaluation Report

The Working Group recommended that member economies and participating institutions should provide feedback on the MME predictions from APCN.  A special session will be arranged at the upcoming annual meetings, where members can present their experiences on the usability of APCN predictions.
The details of recommendations of Working Group are provided as Annex 3. 
4. Other Issues

The Steering Committee welcomed Dr. Zheng Guoguang (China) as a new member. The Steering Committee expressed the appreciation to former members, Dr. Stephen E. Zebiak (IRI, USA) and Prof. Guoxiong Wu (IAP, China) for their outstanding contribution.

5. Closure of the Meeting

The Working Group Meeting was closed at 11:30 AM on 11 November 2004.


The Chairperson closed the Joint Plenary Meeting at 2:30 PM on 11 November 2004. In his closing remarks, Dr. Chung-Kyu Park commended the efforts and the level of consensus achieved in the time available, and thanked all the participants for their valuable contribution.

The Steering Committee Meeting was closed at 2:30 PM on 12 November 2004. 
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	Hongwen Kang
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	Jose Luis Santos
	CIIFEN
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	Leong Kwok Ling
	MMS / Malaysia
	

	10
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	IAP / China
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	Sung-Dae Kang
	METRI / Korea
	

	12
	Vladimir N. Kryjov
	APCN
	

	13
	Wang Lanning
	APCN
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	APCN
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	JMA/Japan
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	2
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	FSU
	

	3
	Akimasa Sumi
	U of Tokyo
	

	4
	Ben Kirtman
	COLA
	

	5
	Bin Wang
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	Chair

	7
	Ding Yihui
	CMA
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	Siegfried Schubert
	NASA
	

	15
	Yadowsun Boodhoo
	WMO
	


Annex II. Structure of APCC 

1. Organization of the APCC
APCC will be an international and non-governmental non-profit organization and report its activities to APEC. The organization of APCC will reflect these ideas, and be equipped to perform the necessary functions.

APCN activities have been built upon the recommendations of the APCN Working Group and APCN Steering Committee. On the same line, the APCC will have the Executive Council, the Science Advisory Committee and the Member Working Group. The full-time staffs shall be composed of the Director and the staff of three Divisions; Administration, Science and System.

Organization of APCC at its take-off period (2005-2007)

1.1 Administration Division


It performs administrative work, administers education and training program, and develops new projects.

1.2 Science Division


1.2.1
The Science Division consists of three teams: Climate Prediction; Climate Information and Application; Research and Development.


1.2.2
Climate Prediction Team


The team collects forecast data from participating members and produces MME climate prediction and verification

1.2.3
Climate Information and Application Team


The team carries out the climate monitoring and socio-economic application of climate prediction information. 


1.2.4
R&D Team

The science research team will consist of core teams at the APCC and a distributed network of research and prediction centers in the APEC economies.
1.3 System Division


It manages computing resources and technical infrastructure.

2. Executive Council 

2.1 Composition

The Council consists of the delegates of the meteorological agencies of five APEC member economies. 
2.2 Functions


It reviews major policies and procedures of APCC, assesses its activities, nominates and provides guidance to the Director, and develops strategies for acquiring the necessary funding for the operation of APCC.

2.3 Terms

Fixed term of three years (extendable)

2.4 Session

The Council meets once a year.

3. Science Advisory Committee
3.1 Composition


The Committee consists of leading scientists appointed by the Director in the fields of climate modeling and prediction, and other relevant areas of interest.

3.2 Functions

The Committee serves as a main science advisory body for the Director on various issues relevant to the successful implementation of APCC. It provides guidelines on research and development activities related to APCC’s mission. 

3.3 Terms 

Fixed term of three years (extendable)
4. Member Working Group

4.1 The Group consists of representatives from the NMHSs of all APEC member economies and participating institutions. 

4.2 Functions


As the main liaison with home institutions, the Member Working Group will facilitate the exchange of regional climate information, particularly climate prediction, among APEC member economies. They will facilitate the individual efforts in operational centers and research institutions within the framework of APEC. The Group will also work closely with the Science team of APCC for the improvement of MMES and development of new application areas.

4.3 Session


The Working Group meets once a year.

5. Director

5.1 Duties

The Director represents the APCC and is responsible for scientific, technical and administrative work of the APCC. The Director will perform those duties in consultation with the Science Advisory Committee and the Member Working Group.

5.2 Selection and Appointment


5.2.1
The Director is nominated by the Executive Council through international competitive process, and is approved by the relevant APEC fora such as ISTWG.

5.2.2
The Director should be world renowned scientists with a strong background in the relevant field with proven record of administrative experience.

5.3 Terms


Fixed term of four years (renewable) 
6. Staff 
6.1 Director is responsible for hiring staffs. Staffs are employed on a contract basis according to an internationally accepted norms and practices. The Director may hire additional staff members on a temporary basis when required. Staffs shall be recruited from all over the world.
7. Location

Based on the agreements at the 4th S&T Ministers Conference held in New Zealand in March 2004 and the 27th APEC ISTWG meeting in Singapore in September 2004, the APCN Secretariat will be formally established as the APCC and the headquarters of APCC will be located in the Republic of Korea.

8. Interim Measures (transition from APCN to APCC)
8.1 In order to set in place all legal, financial and administrative details involving procedures and management for the APCC, an interim operation needs to be set in place. 
8.2 Until the official start of APCC, the director of the APCN Secretariat would take the necessary duties, including the composition of Science Advisory Committee, and other administrative businesses for the successful launch of the APCC. The Committee strongly recommends that early action should appoint necessary personal to facilitate administrative task to establish APCC.

8.3 During the take-off stage of the APCC, the director of the APCN Secretariat will serve as the Executive Director of the APCC. Once the Director of APCC is appointed the Executive Director continues to serve as the Deputy Director of the APCC.

Annex III.  Recommendations from the APCN Working Group

1. APCN DATA AND INFORMATION: PROBLEMS AND FUTURE IMPROVEMENTS 


The WG noted the concerns about the hindcast data for weighted multi-model ensemble prediction. At present, APCN has collected hindcast data from several member models. However, some of the hindcast data are AMIP-type while others are SMIP-type. The hindcast period (i.e. 21 years) is too short for training the Multi-model Ensemble (MME) procedure to obtain optimal weights. Moreover, the hindcast runs have been carried out by individual modeling groups in different simulation environment (such as the use of observed SSTs), and real-time predictions are obtained in a different environment (e.g. either predicted or persistent SSTs are used). The immediate concern is the collection of historical forecasts that do not involve the use of future information (e.g., not forced with observed SST). 

The Working Group recommended that if any participating institution is carrying out such hindcast runs, it is encouraged to provide the data to APCN. The same applies to changes made in its operational seasonal prediction system to ensure consistency between hindcast and forecast data. 
2. EXPERIMENTS WITH TIER-1 SIMULATION BASED PREDICTION SYSTEM

In recent years, skills of tier-1 prediction systems have considerably improved. While APCN should continue with its tier-2 based prediction system (as it has put significant amount of effort in collecting hindcast data from tier-2 prediction systems), APCN should also start its research activity based on tier-1 system soon. Evaluation of skill of MMEs using both tier-2 and tier-1 hindcast data could be the first step. 
The WG recommended that during 2005, APCN should start collecting hindcast data from organizations/institutions running tier-1 system, carry out experiments with both tier-2 and tier-1, and evaluate them for possible operational use in future.

3. DATA STRUCTURE
The WG learned from the APCN management that the data structure of hindcast and prediction data are different for different member models. For example, some models produe 9-month predictions at each month while some other models produce 3-month predictions at each season. Quality of MME seasonal prediction is strongly dependent on the training data and prediction data. Therefore, it is essential that for each model, the integration is carried out in a similar way. After due deliberation, the WG decided to wait till the end of pilot project (joint research project) and evaluation results of the project are available. 

The WG recommended that from next seasonal prediction, APCN should carry out prediction for the following variables:

( Surface (2 m) air temperature and SST [K];

( Total precipitation rate [kg/m2sec];

( Mean sea level pressure [hPa];

( Outgoing longwave radiation [W/m2];

( 850-hPa temperature [K];

( 500-hPa geopotential height [m];

( 850-hPa zonal and meridional velocity [m/sec]; and

( 200-hPa zonal and meridional velocity [m/sec].

4. APCN WEBSITE
The WG discussed the APCN Website and recommended that the Website of APCN has to be re-organized. A presentation on the climate monitoring information was given by the APCN Secretariat. APCN informed that a professional group has been entrusted the job to design the Website and it will be ready soon after incorporating the suggestions from the WG.

5. EVALUATION REPORT FOR MME SEASONAL PREDICTION


The Working Group recommended that member economies and participating institutions should provide feedback on the MME predictions from APCN.  A special session will be arranged at the upcoming annual meetings, where members can present their experiences on the usability of APCN predictions.
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