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Executive Summary
	Background:
· APEC and the member economies on several occasions formally acknowledged the value of developing an international S&T network as a means to meeting the growing needs arising out of S&T globalization.
· Climate change triggered by increasing greenhouse gases is one of many examples of significant scientific issues that are of global concern and requiring concerted international efforts.
· APCN, in response, was established as a channel for the exchange of regional climate information among APEC member economies.
Current Status

· APCN was proposed and approved at the 17th ISTWG meeting in Seattle in 1999, and was provided with APEC central funds in 2003.

· APCN is producing reliable seasonal predictions to participating members, based on a multi-model ensemble system (MMES).

· The APCN Working Group and Steering Committee were organized and have been providing overall administrative and scientific guidelines.

· The science plan under APCN includes 1) the development of a multi-model ensemble system, 2) conducting of ongoing R&D underpinning seasonal prediction, and 3) the development of application methods. 

Evaluation

· APCN could serve as a good reference for a model international S&T network, and its success is due to the followings:

· Good cause: it tackles a global issue requiring multilateral concerted action.

· Win-win: participants share both costs and benefits.

· Institutional setting: APEC provides inter-governmental infrastructure.

Challenges Ahead

· Carrying out coordinated R&D in the following areas to provide improved climate prediction: training in models and bias correction, optimizing boundary forcing, application of climate information, and assessment of its economic value.

· Providing end-user training (e.g., Visiting Scientist Program) and helping capacity building of member economies in climate prediction.


Recommendations

	In order for APCN to systematically implement its mandated role and effectively meet the challenges ahead, it is recommended that ISTWG member economies:
1. Support the formal renaming of the APCN secretariat as the ‘APEC Climate Center (ACC)’, with a view to enhance its functions accordingly; and 
2. Support and monitor the future function and structure of the ACC to be planned and guided by the APCN Working Group and Steering Committee as well as ISTWG and STMM.


Concept Paper on the Future Role 

of the APEC Climate Network (APCN)
I. INTRODUCTION
1.
International S&T network

There has been a growing need in the area of science and technology to collaborate globally, and this phenomena of the increasing globalization of S&T has been attributed by the following factors
:

· Advances in Information and Communication Technology (ICT) allowing instantaneous communication and collaboration, unimpeded by geographical location and enabling the sharing, storage and archiving of data, in effect enabling the establishment of virtual research centers;

· The rising cost of scientific infrastructure, requiring global collaboration and sharing of resources;

· Current and future major science and technology challenges becoming global in scale and requiring a critical mass of expertise and resources; and

· The increasing pace of science and speed to market requiring greater efficiency and blurring of the distinction between science and industry.

In an effort to meet the various needs arising out of S&T globalization, there has been an increase in the establishment of international S&T networks, and APEC and the member economies on several occasions have formally acknowledged the need and value of this development. For instance, ministers at the third APEC S&T Ministers Conference in Mexico City in 1998 declared the role and benefit of the international network as follows. 

“To sustain discovery and innovation and maximize the efficiency of existing investments in S&T across the region, partnerships and networks have become indispensable. Cooperative public and private partnerships and networks allow participants to link their human, intellectual and infrastructure resources to address regional economic, social, and environmental issues. Such linkages have a positive multiplier effect, spreading the benefits and stimulus of investments and innovation widely across the APEC region.”

The overview policy paper for the 4th APEC S&T Ministers Conference to be held in Christchurch, New Zealand in 2004, also stated the effect of the network in the following manner.

“Participation in major multilateral research projects brings substantial returns to economies through sharing costs and tasks. The efficiency of national activities in S&T can be enhanced when recipients of government support are participating in dynamic international S&T networks.”

2.
International exchange of climate information

One of the factors behind the globalization of S&T is the emergence of significant scientific issues that are of global concern, of which climate change triggered by increasing greenhouse gases could be the most conspicuous one. Examples of climate changes include increasing occurrences of serious natural disasters such as droughts, flooding, and extremely hot and cold weather due to the frequent occurrences of El Niño in large areas of the world. 

There has been a growing recognition that the international exchange of climate information is essential for minimizing natural disasters and their economic impact. Accordingly, among scientists and policy makers a consensus was reached that action is needed to develop climate early-warning systems and climate information networks at the regional scale to improve the monitoring and prediction of the development of extreme climate.

In this connection, APEC member economies at the 17th ISTWG in Seattle 1999 acknowledged the value and approved the establishment of the climate network in the Asia-Pacific region. Since then the APCN and the participating member economies have tried to help realize the APEC vision of regional prosperity through the reduction of economic losses by producing real-time operational climate predictions.

II. APCN: Current Status and Future Challenges 
1.   Background and current status

APCN is a regional climate program to establish a communication channel for the exchange of regional climate information among APEC member economies. APCN is aimed at realizing the APEC vision of regional prosperity through the reduction of economic losses by producing real-time operational climate prediction information based on a well-validated multi-model ensemble system, sharing high-cost climate data and information, and enhancing capacity-building in the monitoring and prediction of unusual weather and climate in the Asia-Pacific region.

It is anticipated that the results of APCN will benefit both public and private 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 APCN. The predictions should enable national and international disaster prevention offices to respond to more effectively to natural disasters and mitigate economic losses in extreme climate events.

In recognition of this need for enhanced regional cooperation on climate monitoring and prediction, the establishment of a regional climate network was proposed at the third APEC Ministers Conference on Regional Science and Technology Cooperation held in Mexico City in October 1998. In March 1999, Korea submitted a proposal for the establishment of APCN to the 16th APEC Industrial Science and Technology Working Group (ISTWG) Meeting held in Hong Kong. The proposal for APCN was approved at the 17th APEC ISTWG Meeting held in Seattle, USA, in August 1999. The Network activities build upon the recommendations of the APCN Working Group and APCN Steering Committee
. At the APEC Ministerial Meeting held in Mexico in October 2002, ministers approved the APEC Central Fund to support an international symposium on the APCN project. This implies that the APEC officially recognized the APCN as a legitimate APEC value-added activity.

2.   APCN multi-model ensemble system

APCN is aimed at producing reliable seasonal predictions to user communities, based on a well-validated multi-model ensemble system (MMES). APCN produces real-time seasonal forecasts and disseminates forecast products to member economies to assist in the management of climate risks in the Asian-Pacific region. 

The dynamic multi-model ensemble forecast system has been constructed to form the basis of optimum global climate prediction. Dynamic ensemble seasonal prediction data have been collected from NMHSs
 and research institutes equipped with the infrastructure to produce the dynamic seasonal prediction information. APCN-MMES is based on the output of global climate models developed and at least partially validated in the operational seasonal-forecast mode at various institutes of several APEC member economies.

The participating organizations and institutes involved in the real-time multi-model ensemble experiments to build up the infrastructure for joint operational seasonal forecasts are: China Meteorological Administration, Institute of Atmospheric Physics of China, Central Weather Bureau of Chinese Taipei, Japan Meteorological Agency, Korea Meteorological Administration, Main Geophysical Observatory of Russia, National Aeronautics and Space Administration of the USA, National Centers for Environmental Prediction of the USA, and the International Research Institute for Climate Prediction of the USA.  Of course, the MMES experiment is open to and welcomes other APEC member economies’ participation and contribution.
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APCN multi-model ensemble system
3.   APCN Infrastructure  

The APCN Working Group has been formed to facilitate the exchange of regional climate information, particularly climate forecast information, among APEC member economies and discuss various issues relevant to the implementation of APCN. The APCN Working Group consists of representatives from the individual APEC member economies.

The APCN Steering Committee has been organized, consisting of leading scientists in the fields of climate modeling and prediction, and other areas of interest to the seasonal prediction. The role of the APCN Steering Committee is to provide guidelines on research and development activities involved in dynamic climate forecast and orchestrate the individual efforts in operational centers and research institutes within the framework of APEC.  The functions of the Committee are also to discuss strategies for acquiring the necessary funding for the operation of APCN.

The APCN Secretariat located in Korea Meteorological Administration (KMA) is responsible for the processing of dynamic ensemble prediction data and making it available to the participating members.  The multi-model ensemble products are distributed through the APCN web site (http://www.apcn21.net). The APCN Secretariat is also responsible for keeping APCN records and official papers, distributing them to members and interested parties as required, as well as providing administrative arrangements for meetings and other activities.  The APCN Secretariat is operating a Visiting Scientist Program starting from 2004 to employ eminent experts from all over the world in the areas of climate monitoring, prediction and application.

4.   APCN Science Plan

The APCN project’s primary goal is to provide reliable climate information for the Asia-Pacific region, satisfying the requirements of member economies.  The project can only be realized through effective collaboration between scientists and forecasters of the participating members. The existence of several teams of specialists and organized scientific research in seasonal forecasts will be of considerable benefit to the project.
The APCN project will be carried out in two phases: the experimental phase and the implementation phase.  Included in the experimental phase are activities for establishing the scientific basis for multi-model ensemble forecasts and the enhancement of necessary infrastructure, followed by the generation of multi-model ensemble based on the prediction information provided by participating members and dissemination of climate monitoring and forecast information to participating members in the implementation phase. 
The science plan under the APCN project includes: (1) the development of a multi-model ensemble system for seasonal prediction; (2) the ongoing research and development of the science and methodologies underpinning seasonal prediction; and (3) the development of sophisticated application methods for exploiting the available skill of seasonal predictions.  MMES will be based on an ensemble of seasonal predictions produced by participating climate prediction centers in the Asian-Pacific region. 
The forecast system includes procedures for model output collection, bias correction, statistical downscaling, super-ensemble methods for blending the predictions of different models, and verification.  The project will also assess the economic value of MMES and develop methods for applying MMES in the industrial sectors. Basic research related to climate predictability including the model sensitivity to initial and boundary conditions and the applicability of various downscaling methods, would also be undertaken. 
Participating institutes are requested to provide global 20-year hind-casts and real-time forecasts.  The hind-casts, which will be used to develop the MMES, should be made, as far as practical, the same way that the real-time forecasts will be made.  That is, they should not use any data that would be unavailable if the forecast was being made in real-time. The data format and other specifications will be, as far as practical, identical to the protocols established for SMIP2/HFP.
The core facilities for undertaking the research and development will be located in the APCN Secretariat situated in KMA. For each component lead scientist will be identified by the APCN Steering Committee.  These lead scientists will recruit scientists from the NMHSs and participating institutes from APEC member economies, to assist in defining, guiding, and carrying out the research in each component.  The APCN Steering Committee will provide overall scientific guidance.
5. Lessons Learned and Challenges Ahead

Lessons Learned

Upon review, APCN could serve as a good reference to a model international S&T network. The success factors of establishing and operating the regional climate network include the following. These could serve as reference criteria of other international S&T network:

· Good cause: it tackles a global issue requiring multilateral concerted action. Climate change triggered by the increasing greenhouse gases is one of many examples of significant scientific issues that are of global concern and requiring international concerted action.

· Win-win: participants share both costs and benefits. Specifically, member economies provide their forecast products and receive more reliable seasonal prediction information that is generated through the Multi-model Ensemble System (MMES).
· Institutional setting: APEC provides the necessary inter-governmental infrastructure where discussion among government officials is readily available for multilateral decision-making and collaboration.
Challenges Ahead

The vision of APCN is primarily to develop a reliable seasonal prediction system by utilizing forecast products available from organizations currently generating dynamic forecasts and by optimally coordinating research and operational resources over the APEC region, and ultimately helping building regional capacity in climate prediction. 

· Carry out coordinated R&D in the following areas for APCN to continue providing high quality climate preventive information: training of the models and bias correction, optimizing boundary forcing, application of climate information, and assessment of its economic value.

· Provide end-user training (e.g. visiting scientist program) and help capacity building of member economies on climate prediction.

In the following, specific areas that require further coordinated research among member economies are described.

(a)
Training of the models and bias correction
The results of the multi-model ensemble prediction are better than any single model performance, but yet to be further improved by developing more systematic approaches in the areas related to the training of the models and bias correction. 
The design of an optimal weighting function for a long-term forecast is a key for the development of multi-model ensemble system. A preliminary experiment indicates that the weighted multi-model ensemble forecast based on pattern correlation coefficient between forecasts and observations derived from previous years exceeds the predictability of the simple average of all the members available.  It is recommended that for better predictability the weighting coefficient be derived using much larger samples, and the models participating in the multi-model ensemble be kept unchanged. Otherwise, the time-consuming and high-cost processes of computing model statistics must be repeated.  An organized research team should carry out the research project to develop science and technologies involved in optimal method of blending various model outputs.
The training of models for statistical downscaling should also be performed using well-designed hind-cast data with a sufficient sample size.  Preliminary studies also indicate the skill score can be improved by statistical bias correction prior to applying multi-model ensemble techniques.
(b)
Boundary forcing

The preliminary results of the multi-model ensemble predictions provide hope for the improvement of seasonal dynamic ensemble prediction.  However, the results are still far from satisfactory for operational purposes due to a number of shortcomings in the current experimental APCN-MMES.  
In the current prediction system, the persistence of SST anomalies is used because the single model prediction has not been able to provide us with reliable SST prediction information with confidence, whereas the impact of SST boundary forcing specified by persistent anomalies is critical, particularly when the SST anomaly pattern changes rapidly.  
The SST prediction information must be incorporated in the multi-model ensemble seasonal prediction and the training of the models.  More stable and possibly more reliable SST prediction information can be produced from the multi-model ensemble of predictions provided by individual dynamical and statistical SST prediction models.
(c) Applications and Economic value
· Development of a climate risk management system by combining the MMES and the user application models

Recent climate fluctuations have demonstrated to many decision makers in weather-sensitive industries that climate variability has significant economic impacts. Also, weather sensitive industries have been interested in the effective use of climate forecast information as an economic tool to improve decision-making. The availability of improved models for seasonal climate prediction, and the development of ensemble prediction techniques, may provide the potential for the practical application of seasonal prediction. It is usually assumed implicitly that the enhanced information available from ensemble forecasts will yield greater economic value, but this proposition has not yet been investigated formally.

To facilitate the use of MMES in the APEC member economies, application models shall be developed so that the MMES products will be applied to the application models in the world’s most weather-sensitive industries such as agriculture and energy sectors. APCN will use decision analysis to explore the magnitude and nature of the economic consequences that might derive from quantifying forecasting uncertainty for surface weather elements using ensemble methods, within an operational climate prediction context. 

It is expected that the MMES will provide more reliable climate predictions and meaningful guidance for decision-making problems in these industries. A prototype climate risk management system for specified particular users will be developed utilizing the MMES and decision-making models.

III. Summary and Recommendations
The practical importance of climate forecasts for the protection of life and property, together with concerns regarding future environmental degradation, have led the initiation of the APCN. The most important challenge facing APCN today is primarily to provide accurate and reliable climate information for member economies in the Asia-Pacific region, and ultimately to help build capacity of the member economies in producing climate prediction by themselves. The first vision can be achieved by coordinated activities, but the ultimate goal requires a formal and systematic institutional back-up.

Meeting the challenges regarding regional climate monitoring and forecasting as described above would certainly require improved professional efforts by the APCN itself as well as continuous collaborative support from NMHSs and the S&T ministries in the region. For APCN to systematically implement its mandated role and effectively meet the challenges ahead, it is recommended that, as a first step, the APCN secretariat be formally renamed as the  ‘APEC Climate Center (ACC)’, with a view to enhance its functions accordingly. Future function and structure of the ACC should be planned and guided by the APCN working group and steering group committees as well as S&T-related APEC fora such as the ISTWG and S&T Ministers Conference.

Only with these concerted efforts from scientists and policy makers of the APEC member economies and the relevant institutions, APCN can produce an output that will benefit both public and private meteorological and hydrological institutions in the Asia-Pacific region in several ways.  Those institutions without the capacity to produce climate predictions will be able to access optimized, high-cost global climate predictions. The predictions should enable national and international disaster prevention offices to respond more effectively to natural disasters and mitigate economic losses in the case of extreme climate events. Ultimately, APEC member economies would be able to produce climate prediction information based on which they could devise disaster prevention policy by themselves. In this manner, APCN is expected to continuously contribute to realizing APEC’s vision of common prosperity. 

APCN Symposium on the Multi-Model Ensemble for Climate Prediction/

Second APCN Steering Committee Meeting and Third APCN Working Group Meeting

(Jeju Island, Korea, 7-10 October 2003)

Summary Report

1. Opening

The APEC Climate Network (APCN) Symposium on the Multi-Model Ensemble (MME) or Climate Prediction was held at the Seogwipo KAL Hotel, Seogwipo, Jeju Island, Republic of Korea from 7 to 10 October 2003. The Symposium, co-sponsored by Korea Meteorological Administration (KMA) and World Meteorological Organization (WMO), was jointly held with the Second APCN Steering Committee Meeting and the Third APCN Working Group Meeting. 

The objective of the Symposium was to derive suggestions for the future direction of Research and development for better Seasonal to Interannual (SI) forecasts, underscoring the limitations of the current state-of-the-art of climate dynamic prediction systems. 

There were 60 participants from 36 institutes in 14 APEC Member Economies (Australia; Canada; China; Hong Kong, China; Indonesia; Japan; Korea; Malaysia; New Zealand; Peru; Russia; Chinese Taipei; Thailand; and United States), two non-APEC Members (United Kingdom and France), and representatives of World Meteorological Organization and European Centre for Medium-Range Weather Forecasts. 

On behalf of Dr. Myung-Hwan Ahn, Administrator of the Korea Meteorological Administration (KMA), Mr. Wan-Tak Oh, Director-General of the Climate Bureau of KMA opened the Symposium at 09h00 on 7 October 2003. Mr. Oh welcomed all the participants to the Symposium. He noted with satisfaction the steady progress of the APCN during the preparatory stage over the past few years and expressed his appreciation for the cooperation that has contributed to the advancement of APCN since its beginning.

Mr. Oh expressed his belief that the years ahead should be devoted to cooperative research and development to produce better climate predictions. For this, he assured the support of KMA to increase the frequency of data exchange and the service of MME climate prediction and to establish a Visiting Scientist Program for joint research and development. He wished the Symposium success and the participants a pleasant stay in Jeju.

On behalf of Dr. Takeo Kitade, Director-General of Japan Meteorological Agency (JMA), Dr. Tomoyuki Ito, Director-General of the Department of Climate and Marine Department of JMA gave a keynote address and iterated that JMA would continue to cooperate with APCN to enhance the quality of climate information for APEC Members. Dr. Ling Leong Kwok, Meteorological Officer of the Malaysian Meteorological Service (MMS), on behalf of Dr. Chow Kok Kee, Director-General of MMS, stressed that regional cooperation should be promoted with a view to strengthening the capability of climate prediction in the Asia-Pacific region.

Keynote lectures were given by several distinguished representatives. Mr. Kenneth Davidson, Director of World Climate Program of WMO, gave a keynote lecture on WMO’s climate and environment activities. Dr. Jagadish Shukla, George Mason University and Center for Ocean-Land-Atmosphere Studies (COLA) of the United States, gave a lecture on a systematic and comprehensive procedure for extracting predictability from a set of observations and forecasts. 

Dr. Ming-Ji, Office of Global Programs of National Oceanic and Atmospheric Administration (OGP/NOAA), introduced the NOAA’s Intra-Seasonal to Interannual Prediction (ISIP) Program. Professor Kil-Nam Chon, Korea Advanced Institute of Science and Technology (KAIST), gave a presentation on Asia-Pacific Advanced Network (APAN). The current status of APCN was presented by Dr. Chung-Kyu Park, Director of the Climate Prediction Division, Climate Bureau, KMA.

2. APCN Symposium on MME for Climate Prediction

Presentations by participants at the Symposium were organized into four sessions:

( Session I. Multi-Model Ensemble: lessons learned, chaired by Professor Yihui Ding (China) and Professor Bin Wang (USA);

( Session II. Climate prediction and modeling, chaired by Dr. George Boer (Canada) and Dr. Valentin Meleshko (Russia); 

( Session III. SST prediction and modeling, chaired by Dr. Ming Ji (USA); and 

( Session IV. Issues and applications, chaired by Dr. Ngar-Cheung Lau (USA) and Dr. Siegfried Schubert (USA).

Summary from Panel Session

The Panel Discussion was held at the end of the Symposium. The panel members and topics were: 

( Dr. Shukla (George Mason University/COLA, USA) – Chair;

( Professor Kang (SNU, Korea) – vision for APCN;

( Dr. Boer (Meteorological Service of Canada/University of Victoria, Canada) – current challenges;

( Professor Wang (University of Hawaii, USA) – research issues; and 

( Dr. Schubert (NASA, USA) – research issues.

The Panel Discussion took the format of short statements made by selected panel members followed by questions and comments from the audience. A summary of Panel Discussion and issues raised is attached at APPENDIX I. The Panel Discussion was very successful and covered a wide range of issues. The main recommendations were:

( Seeking tier-1 forecasts from APCN members in addition to tier-2 forecasts and producing MME using both systems;

( Developing MME for SST and arranging for a few atmospheric models to use the MME SST product to produce seasonal forecasts;

( Encouraging members to provide historical forecasts that do not involve the use of information that would not have been available at the time of the forecast (e.g. not forecasts using observed SSTs);

( Verification of MME forecasts is essential for APCN and should follow the WMO CBS recommendations; and

( Strategic approaches to developing forecast applications and downscaling should be defined and discussion papers drawn up.

3. Second APCN Steering Committee Meeting

The Steering Committee adopted the agenda and discussed various matters.

3.1. New member and chair (Chair: Dr. Chung-Kyu Park, Korea)

The Steering Committee welcomed Professor Yihui Ding (China), Dr. Michael Coughlan (Australia) and Dr. Oscar Alves (Australia) as new members. 

The Committee agreed that members should serve for an initial 3-year term, but with some serving an initial longer term to ensure continuity. The Steering Committee is to be comprised of eminent scientists and of representatives from APCN members. It should be reported to the APEC Industrial Science and Technology Working Group (ISTWG).

The Committee defined an initial term of 3 years for the chair. Dr. Park will remain chair for the next two years. The Steering Committee will establish draft guidelines for the selection of a chair and these will be available for discussion at the next Steering Committee Meeting.

3.2. NOAA-KMA collaboration: topics and sub-committee (Chair: Professor In-Sik Kang, Korea)

The Committee recognized the need for a multi-institutional research project on a core set of scientific problems on MME prediction to improve the APCN prediction system.

The Committee recommended the formation of an ad-hoc Working Group to develop a draft plan on a joint US-Korea pilot activity in MME prediction research for review by the APCN Steering Committee. The Committee appointed Professors Kang and Wang to set up the working group. The plan will be used as the basis for the US and Korean members of the APCN to seek future enhancement in support from their respective Government funding agencies.

3.3. Guidelines on APCN activities: strategy (Chair: Dr. Michael Coughlan, Australia)

The Steering Committee discussed the linkage between APCN and WMO and how to develop APCN as part of WMO-recognized activities. In opening discussions on this topic, it was suggested that there were three principal areas that required APCN in each case to adopt a strategic approach in drawing up its overall master plan. 

The first is related to the geo-political framework within which APCN was established, viz. APEC. However, there are other regional bodies active within the Asia-Pacific region, to whom the APCN has something to offer; these include ASEAN, ESCAP, the Pacific Island Forum and possibly others.  

The second strategic area is that of research. While the World Climate Research Programme should be a principal focus for APCN in terms of establishing an overall framework for the relevance of its research activities, it was noted that in recent years there had been several bi-lateral arrangements on climate science between countries from which APCN currently draws its membership. There is sufficient flexibility within these arrangements for them to recognize activities common to the interests of more than one of the bi-laterals, i.e., for the establishment or recognition of new multi-lateral partnerships.

The third strategic area is that of operations. While much of what is currently being perceived for APCN lies within the research domain, it has become evident that in the particular area of seasonal forecasting, the line between what is considered research and what is considered operational has become increasingly blurred. Many research groups are now running routine coupled models in real- or quasi-real-time forecast mode and making the outputs of the forecasts available over the Internet. Notwithstanding this increasingly “open skies” approach to seasonal forecasting, there remains recognition of the need for some rigor in the establishment and application of standards and procedures for formal operational forecasting. There are several activities underway within the structures of the WMO, notably its Commissions for Basic Systems and Climatology, to put these in place. Further, WMO has four Regional Associations that overlap the APCN geographical area of interest.

The need for the outputs of the APCN program to be relevant to end-users was highlighted during the Symposium, which raised the issue of how best to incorporate applications.  The Committee agreed that this would also require a strategic approach, but noted that there was already considerable activity in the Asia-Pacific region related to the applications of climate information in the context of both climate variability and climate change. The Committee decided that it would be appropriate as a first step in this area to explore how best current and future APCN activities might contribute to existing applications activities being conducted under various sponsoring organizations such as WMO/CLIPS, ADPC, SPREP, SOPAC, PEAC, IRI and others. It was agreed that a discussion paper should be drawn up on this topic for consideration by the Committee. 

The need for APCN to demonstrate its relevance and hence attend to all of these strategic areas as it develops and begins to implement its master plan, poses some significant challenges. It will be important to obtain commitments from individuals participating in APCN activities to use the ongoing occasions that most already have in one or more of the strategic areas outlined above to promote the program, including the opportunities they will offer for advancing both science and operations. In addition, it will be appropriate for APCN organizationally to seek out specific opportunities to present its plans and activities at various forums associated with each of the strategic areas. Such occasions might include selected APEC and other regional forums, meetings of pertinent WCRP committees and working groups, and at the relevant meetings of WMO Commissions and Regional Associations.

3.4. Guidelines on APCN activities: science (Chair: Dr. George Boer, Canada)

The Steering Committee discussed the future development of the APCN MME System, recommendations on data collection, verification and dissemination:

( Inclusion of tier-1 forecasts;

( Encouraging all participating models to provide historical runs in an “operational” mode;

( Definition of appropriate MME techniques; 

( Adoption of WMO CBS verification recommendations (Canada and Australia as Lead Centres can facilitate);

( Tier-2 system using multi-model ensemble SST to be developed by APCN Korea; and 

( Setting up a working group to collaborate with existing regional downscaling activities (e.g., IRI, CMA) as there are major implications for data requirements in the form of boundary forcing fields and verification data. 

3.5. Other issues (Chair: Dr. Chung-Kyu Park, Korea)

The Steering Committee discussed other issues including the APCN Visiting Scientist Program (VSP). The Committee expressed its appreciation to KMA for providing funding for the Program and noted with satisfaction the budget allocation for 2004. The Committee requested each of its members to recommend qualified scientists. The Steering Committee recommended that the main focus of the program be on research rather than the operational real-time forecast system, and that the funds also be used to facilitate short term visiting scientists (weeks to months).

4. Third APCN Working Group Meeting

Climate prediction activities were reported by the APEC Members, chaired by Dr. Jae-Kyung E. Schemm (USA), Dr. Tomoaki Ose (Japan) and Dr. Dong Wenjie (China). The Working Group discussed the APCN guidelines on data exchange for the multi-model ensemble. It recommended that APCN devote some effort on outreach to government agencies and to users to raise the profile of the seasonal forecasting activities and possible applications. It also recommended that APCN facilitate the sharing of knowledge and resources between members such that experienced members in seasonal prediction can assist those with less experience and fewer resources. The Working Group Members are encouraged to access the APCN products and provide feedback. 

The guidelines recommended by the Working Group are listed in APPENDIX II, and the recommendations for APCN MME data exchange are provided in APPENDIX III. 

The Working Group also discussed the policy on the distribution of prediction data to both APEC and non-APEC Members. It was agreed that the access to MME output should be password-protected, and that the password be made available upon request. It was also agreed that the output from an individual member might be distributed only with the permission of that member. 
5. Closure of the APCN Symposium

The APCN Symposium on the Multi-Model Ensemble for Climate Prediction, jointly held with the Second APCN Steering Committee Meeting and the Third APCN Working Group Meeting, was closed at 17h30 on 9 October 2003. 

APPENDIX I.

Summary of Panel Discussion and issues raised

1. Statement by Professor Kang (SNU, Korea): Vision for APCN

The vision of APCN is primarily to develop a reliable seasonal prediction system by utilizing forecast products available from organizations currently generating dynamical forecasts and by optimally coordinating research and operational resources over the APEC region, and ultimately to develop a next generation seasonal prediction system applicable to various sectors. The first vision can be achieved by coordinated activities, but the ultimate goal should be achieved by an institutional organization.

2. Statement by Dr. Boer (Meteorological Service of Canada/University of Victoria, Canada): Current challenges

The first generation MME system concentrates on the collection of existing tier-1 and tier-2 forecasts and associated skill measures, and the use of these forecasts to produce MME forecasts. The second generation will evolve from research over the next several years. See research issues below.

It is natural for APCN to proceed on parallel tracks by developing the first generation of the APCN MME forecast system while also promoting the research and development for the next generation. 
The immediate challenges that are faced include: the collection of historical forecasts that do not involve the use of information that would not have been available at the time of the forecast (e.g., not forcing with observed SST); the choice of the best MME approach based on comprehensive skill measures; the determination of approaches to ensure integrity of products while allowing for the evolution of participating models; the development of downscaling and application of forecast products; and the building of needed human and resource capacity. Meeting these challenges in the first generation APCN forecast system should provide the basis for the second generation system as well as the organizational support for an enhanced APCN climate research and forecasting enterprise.

3. Statement by Dr. Schubert (NASA, USA) / Professor Wang (University of Hawaii, USA)

A number of research directions were identified as being critical to extending and/or improving upon the MME prediction approach. It was further recognized that improving the utility of the forecasts requires that APCN engage the applications community. To those ends, several high-priority research directions were identified, including dynamical and statistical downscaling, applications modeling, tier-1 versus tier-2 methodologies, boundary forcing including soil moisture interactions and the impact of SSTs for regions outside the eastern tropical Pacific, and sub-seasonal prediction with a special focus on the MJO/ISO.  

4. General issues raised

Although tier-2 forecast systems need good SST forecasts, SSTs are forecast reasonably well over the tropical eastern Pacific, while ocean temperatures in the rest of the world are not adequately predicted. 

Can coupled GCMs be used to provide SSTs for tier-2 forecasts? Do statistical methods outperform the dynamical approaches? What is the role of the mid-latitude SSTs – are they a source of predictability? If not, tropical SST predictions may be sufficient. 

Tier-1 systems are used in Europe, USA and Australia, and there is some emerging evidence that the tier-1 systems are now approaching the skill of tier-2 system for the first season, but more rigorous comparisons are required, including the use of the coupled model SST forecasts in the tier-2 systems rather than simple persisted SSTAs. APCN should start collecting tier-1 forecast data.

Most downscaling activities within the APCN members are based on statistical techniques. Output from regional modeling approaches should be compared with those from statistical methods.

Sub-seasonal variability – is the MJO a predictable part of climate? Some models have minimal intra-seasonal variability. While individual events may not be predictable, some aspects of the statistics may be, e.g., the level of MJO activity, tropical cyclones, extreme events, etc.

MME issues are:

( Diminishing returns in fine-tuning the system;

( Reliance on other centers with other research priorities;

( Targeted research - temporal and spatial downscaling; and

( Application models.

More focus is required on applications, but:

( Data availability is very limited; and

( There is a lack of expertise – need to develop manpower.

A first step could be to allow the Meteorological Services access to the APCN forecasts to provide some initial feedback.

Downscaling will be a key component for developing usable forecast products.

Is it necessary to choose between tier-1 and tier-2 system? The ultimate interest is in the rainfall and other surface parameters, so both tiers could go into the MME. But tier-2 systems have longer verification histories, and it is important to have realistic forecast skill estimates with the operational forecasts.

Will very-high-resolution global forecasts that may be available fairly soon mean that we can by-pass downscaling? Probably not. More is required than just the computing time – GCMs will require substantial work on retuning convective schemes, for example. Also, demands for increased temporal and spatial resolution will undoubtedly exceed capabilities for the foreseeable future. It is likely that some kind of local downscaling will add value to the dynamical global forecasts. Furthermore, the limits of predictability need to be communicated.

Complete information on forecast lead times and forecast periods required by APCN should be provided.

Soil moisture and snow data are important for forecast initial conditions. The availability and use of these data need to be investigated further.

Given that most seasonal to inter-annual predictability in the APCN region is from ENSO, for robust skill estimates a reasonably large number of ENSO events need to be included in the verification sample, thus requiring fairly long sets of hindcasts. Although most sub-surface data is available only for the last few years, forecast schemes should not focus only on the last few years of rich data availability. 

Verification should be a major component of APCN activities including the MME skill for the seasonal march of major rain belt in East Asia (onset, northward advance, and withdrawal).

Some users may require forecasts in digital form. APCN should explore the feasibility of doing this. 

It is desirable that APCN should develop into an international institution. This will require contributions from APEC members.

APPENDIX II.

Guidelines recommended by Working Group

1. Services

• Full papers and powerpoint files presented at the meeting should be made available on a CD-ROM or on the APCN web site;

• On-line training through the web site, e.g., posting lecture note or materials from training workshop and seminar; and

• Publicizing future events on the web site well in advance.

2. Products and Information

· Desirable to increase frequency of issuance of forecast since the span of rainy season varies from place to place, i.e., significant rainfall outside JJA;

· Providing guidelines on use, interpretation and limitations of the products on the APCN web site;

· Providing higher resolution graphics with better labeling and explanation of products;

· Providing data in digital form for manipulation by users and for objective verification;

· Soliciting user requirements for APCN products;

· Establishing a set of standard verification scores, down to sub-seasonal scale if possible; and

· Establishing common datasets for verification with detailed descriptions and making them available to all APCN members.

3. APCN website

·  Providing relevant links to operational and research centers;

·  Providing ftp service for data;

·  Developing a glossary/reference section; and

·  Monitoring the website closely – most popular pages, visitor statistics, etc.

APPENDIX III.

Recommendations for the APCN Multi-Model Ensemble Data 
Exchange

1. Experiment frequency and time period of data exchange

( Four times a year: DJF, MAM, JJA, and SON;

( Submission dates: first ten days of the preceding month prior to the beginning of target season.
2. 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].

3. Data type and format

( Data type

- Monthly mean and daily mean data (four-time average a day) for individual ensemble member;

- Climatology for each variable;

( Format: GRIB1/2; and

( Resolution: 2.5 x 2.5 degrees.
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4. Hindcast data request 

( Experimental design: SMIP-2/HFP type simulation with more than five-member ensemble

·  Period from at least 1979 to 2002 (24 years);

·  Forecast made in “operational” mode;

( Data type: historical monthly mean data for each member

- Variables, format and resolution should be consistent with forecasts. 

5. The APCN Working Group noted the need for the data production procedure, including model updates, to be reported to the APCN Secretariat. It is important to provide new hindcast data if models are changed.

�  Policy Overview Paper for the 4th APEC S&T Ministers Conference (2003)


�  Attached is the ‘Summary Report of the APCN Symposium on the Multi-Model Ensemble for Climate Prediction/ Second APCN Steering Committee Meeting and Third APCN Working Group Meeting (Jeju Island, Korea, 7-10 October 2003)’.


�  National Meteorological and Hydrological Service
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