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PREFACE

Reminding the recent droughts of late 1997 and flooding in large parts of South East Asia during 1998 there is an urgent need for more knowledge and information exchange concerning the occurrence of natural phenomena like El-Niño and Southern Oscillation and their impact on climate, water regimes and water resources.

Research and dissemination of scientific knowledge on this issue is organized and supported through Theme 1 of UNESCO’s International Hydrological Programme (IHP) titled: “Global hydrological and geochemical processes”, in particular project 1.1 on “application of methods of hydrological analysis using regional data sets (Flow Regimes from International Experimental and Network Data   (FRIEND)”.

The Regional Steering Committee of the IHP for Southeast Asia and Pacific in collaboration with the Vietnamese National Committee for the IHP and the UNESCO Jakarta Office took a lead for the organization of a workshop titled: “El-Niño Southern Oscillation (ENSO), Floods and Droughts in the 1990's in Southeast Asia and the Pacific”. A partner in this event is GEWEX (Global Energy and Water Cycle Experiment) Asian Monsoon Experiment (GAME) which is investigating the role of the Asian monsoon as a major part of the energy and water cycles in the global climate system.

It was a great pleasure that the workshop could successfully be held in Hanoi 23-26 March 1999. We want to express our gratitude towards Mr. Le Van Sanh and Mr. Tran Thuc of the local organizing committee and the Hydro Meteorological Service of Vietnam for their support and Monbusho for their financial assistance by which a large participation of scientists was made possible.

Finally, we would like to thank Prof. Paul Mosley who generously accepted to act as rapporteur of the workshop and produced this consise and informative Workshop Report. Appendix 1 contains the list of participants whereas the programme of the workshop can be found in appendix 2. Additional papers presented during the workshop but not included in the proceedings will be provided in appendix 3. Since the Asian Pacific FRIEND steadily gains regional attention more research plan proposals are being submitted to the UNESCO Jakarta Office. These proposals can be found in appendix 4.


Marc Overmars


Associate Expert for Hydrology


UNESCO Jakarta Office

ASIAN PACIFIC FRIEND AND GAME JOINT WORKSHOP

ON ENSO, FLOODS AND DROUGHTS IN THE 1990’s

IN SOUTHEAST ASIA AND THE PACIFIC

WORKSHOP REPORT

1. INTRODUCTION
The Asian Pacific FRIEND and GAME Joint Workshop was held in Hanoi, Vietnam, 23-26 March 1999, at the kind invitation of the Vietnam Hydrometeorological Service and Vietnam National Committee for the IHP.  The Workshop was sponsored also by the UNESCO Jakarta office and Japan Monbusho; the IHP Regional Steering Committee for SE Asia and the Pacific and GAME also participated in organising the Workshop.

The aim of the Workshop was to exchange results of recent research on (1) the El Niño-Southern Oscillation (ENSO) phenomenon in the region, particularly its relationship with regional meteorology, climatology and hydrology; (2) the characteristics and consequences of floods and droughts in the region; and (3) measures for mitigation of damage caused by these phenomena.  It was attended by seventy experts from fourteen countries, as well as representatives of the organisers and sponsors (Appendix 1).

The Workshop was the second AP-FRIEND workshop, the first having being held in Kuala Lumpur in March 1998.  It spanned three full days (Appendix 2), and included also a full day technical excursion to the Hoa Binh hydroelectric scheme and the Water and Atmospheric Environment Research Center.

2. OPENING

Delegates were welcomed to the Workshop by the representative of Dr Nguyen Cong Thanh (Acting Director-General, Vietnam HMS), Prof. Nguyen Viet Pho (Chairman, Vietnam National Committee for the IHP), Prof. Kuniyoshi Takeuchi (Chairman, AP FRIEND TSC), Prof. Soontak Lee (Chairman, IHP Regional Steering Committee for SEA-Pacific), Prof. Musiaki Katumi (GAME), and Mr Marc Overmars (UNESCO Jakarta).  

Delegates were reminded of the great significance to the region of the ENSO phenomenon and of floods, droughts, and other extreme meteorological and hydrological events.   In particular, Prof. Nguyen Viet Pho drew attention to the consequences of the 1997 El Niño for the host country, in terms of severe drought, low river flows and salinity intrusion, reduced crop yields, sedimentation, and forest fires.  Economic losses were estimated at US$900 million.

Speakers acknowledged the efforts and contributions of the Workshop organisers and sponsors, extended welcomes to delegates on behalf of their respective organisations, and emphasised the significance of the Workshop to the exchange of knowledge and experience, and to improved collaboration, among scientists in the region.  It was noted, in particular, that this is the first joint meeting of two unique and successful regional activities, AP-FRIEND and GAME. Their collaboration would open a new era in regional hydrology and water resources research.

3. TECHNICAL SESSIONS
The Workshop was organised in nine technical sessions, covering three major themes:

· ENSO impact on climate and hydrological regime

· Floods, droughts and mitigation measures

· Asian Pacific FRIEND research plan proposals

Detailed findings of the individual experts are presented in the Proceedings of the Workshop, which is available from UNESCO Jakarta office (UNESCO, 1999).  Summary findings and suggestions for future research and development work are summarised in the following paragraphs.

Session 1

· GAME-T, based on (a) conventional hydrometeorological observations and (b) ad-hoc intensive field experiments, aims to understand the role of the Asian monsoon in the global energy/water cycle, and forecast monsoon rainfall and water resources in monsoon Asia.

· ENSO has different effects on weather and hydrology in different parts of the region, and its socio-economic impacts are felt through many mechanisms – changes in rainfall, temperatures (growing degree days), etc.

· The phenomena of interest have a wide range of time and space scales, from ENSO (continental, multi-year) to individual storm rainfall events (a few km2, minutes to hours).

· ENSO impacts on weather phenomena, floods and droughts are conveyed through anomalies and variations in atmospheric circulation and pressure fields over both Indian and Pacific Oceans, influencing for example the onset and strength of monsoons.

· ENSO impacts are highly variable in a spatial sense and also seasonally, as shown for example by rainfall anomalies in the Indonesian archipelago.

· A variety of techniques are available to examine the impacts of ENSO, and teleconnections between ENSO and other phenomena.  They include the Australian RAINMAN software package or the Herbst Method of drought analysis used by the Malaysian National Hydraulic Research Institute.

· ENSO-related extreme events have severe socio-economic impacts throughout the region, ranging from flash flooding through to extensive drought and crop failure.

· Key directions for R&D include:

· Identification and specification of the socio-economic consequences of ENSO-related phenomena, as a basis for forecasting and mitigation.

· Clarification of the “scale issue” (in both time and space) of ENSO-related phenomena, including the influence of long-term climatic variability and change, and patterns of geographic variability.

Sessions 2 and 3

· Effects of ENSO on meteorological and hydrological phenomena can be demonstrated throughout the region; effects on inflows to hydro-electric reservoirs, agricultural drought, and tropical cyclone activity are examples.

· Statistical techniques such as non-linear time series analysis are being developed to clarify and predict ENSO influences.

· It is possible to analyse the probability (risk) of ENSO impacts on socio-economic matters such as flood-related fatalities and economic damage, as well as hydrometeorological indices.

· Key directions for R&D include:

· Analysis of the ENSO phenomenon and its effects on extended timescales.

· Analysis of the probability/risk of ENSO impacts on social, economic and environmental concerns.

· Analysis of regional differences in responses to ENSO, taking into account other influences such as catchment characteristics, exposure to varying climatic regime, and regional patterns of atmospheric circulation.

· Development of locally and regionally appropriate indices of ENSO to supplement SOI, SST, etc.

Session 4

· ENSO is just one of several components of the global climate system which are significant for regional climatic/hydrologic variability; the components operate on a number of space and time scales, and their relative significance varies across the region.

· Hydrological extremes have greater economic and human impacts in the region than any other class of natural hazard; their human impacts are greatest in the less developed countries, and their economic impacts are greatest in the most developed countries.

· Strategies to mitigate hazard impacts require understanding of the hydrometeorological processes and collaboration with other professions.

· Key directions for R&D include:

· Clarification of the significance of the hydrometeorological components for climatic variability, using intensive observation programmes and regional exchange of data and information.

· Development of better indices and parameters of climatic phenomena as a basis for improving forecasting tools.

· Quantification of human and economic impacts of hydrometeorological extremes.

· Collaboration with environmental, social and economic specialists to translate hydrometeorological understanding into management tools.

Session 5

· A lack of large datasets in many countries hinders historical analyses, regional comparisons, forecasting, and design and operation of water resource systems.  Regional analysis to fill data gaps, “data rescue”, periods of intensive observation, and other strategies can assist in resolving these hindrances.

· The responses to both natural and human-induced variations of the climatic and water systems must be resolved.  Responses range from rapid (eg flash flooding) to slow (long term climatic change).

· Key directions for R&D include:

· Enhanced data availability through expansion of observing networks, techniques to infill data, and exchange of data and information.

Session 6

· Major effects of ENSO on hydrometeorological phenomena can be demonstrated, including temperature anomalies as high as + 3(C and rainfall anomalies of –35%.  Such changes could have potentially disastrous effects on catchment water balances, particularly if exacerbated by long-term climatic change.

· Technologies such as stochastic flow routing, application of remotely sensed data to hydrologic modelling, and on-line (Internet) models have significant potential for research and collaboration.

· Key directions for R&D include:

· Improved ENSO prediction/forecasting, for the purpose of planning impact mitigation.

· Appropriate water balance models with which to analyse the impact of weather/climate variability and change on water resources.

· Further development of remote sensing to hydrological forecasting and flood routing.

Session 7

The first presentation in this session introduced the recent AP-FRIEND publication (Regional Steering Committee, 1999).  The document describes the objectives of AP-FRIEND, and lists research plans and contact details for more than 50 projects from 12 countries.  Research plans presented in the session included:

· Flood routing with semi-adaptive updating in a complex channel network.

· Trends in long time series.

· Assessment of methods for determining reservoir sedimentation rates.

· Regional prediction of short-duration, high-intensity rainfall.

· Selection of models for estimating flood discharges.

· Use of a distributed rainfall-runoff model.

Almost all projects apply to particular catchments, but will provide generic methods that will be applicable elsewhere with minimal adaptation.  Groundwater is not addressed.

Session 8

Three papers on past and proposed future work were presented, ranging from a proposal for PMP/PMF estimation to a concept for a Regional Integrated Model for Southeast Asia.  The papers indicate that:

· There is a clear need for regional collaboration and cooperation.

· Information exchange is essential.

· Research activity and directions vary widely among countries, and selection of an appropriate level of collaboration and activity is required.

Session 9

The papers in this session extended across an extraordinary range of complexity, including:

· Application of simple models like the rational formula to provide economical estimates of hydrological processes.

· Frequency analysis in circumstances where there are small samples and missing data.

· Means of parameter estimation for use in lumped rainfall-runoff models

· Use of historical floods and datasets with events from different distributions in frequency analysis.

· Application of GIS to incorporate a wide range of catchment characteristics in addition to hydrometeorological data, and to examine the time and space distributions of runoff and groundwater.

· Key directions for R&D include the continuing development of a range of analytical and forecasting tools which are applicable in any circumstance encountered in the region, and their effective exchange and sharing.

4. ASSESSMENT AND RECOMMENDATIONS FOR FUTURE DIRECTIONS

The final session of the Workshop provided an opportunity for discussion of future directions for R&D, bearing in mind:

· The global context provided by IHP-VI and the WMO Fifth Long-term Plan, which recently were considered by  joint UNESCO-WMO conference.

· The regional context provided by the research projects proposed and accepted for inclusion in AP-FRIEND.

Earlier in the Workshop, Dr Le Van Sanh had presented an analysis of research needs and directions (Table 1), with an overall recommendation for

· Implementation of UN Resolution 52/200 “International cooperation to reduce the impact of the El Niño phenomenon”

· Internationally (and regionally/nationally) concerted, comprehensive strategy for prevention, mitigation, rehabilitation of the damage caused by ENSO: technical cooperation, financial assistance, technology transfer, etc.

Table 1. ENSO-related issues requiring future attention (Dr Le Van Sanh)


Overall, Prof. Mosley suggested that six key directions for R&D appeared to flow from the Workshop:

· The “scale issue”; spatial and time variability at different scales

· Non-stationarity and parameter estimation

· Socio-economic impacts/linkages related to ENSO: risk analysis equivalent to hydrometeorological statistical analysis

· Regional differences in response to climatic variability, change, and ENSO, with appropriate indices for applications.

· Inter-comparison of models; choice of appropriate models for different circumstances.  A “suite of models”?

· Exchange of experience, knowledge, technology.  Cooperative R&D to address broader (trans-national) issues.

Prof. Takeuchi proposed that the Mekong could be used, with an emphasis on capacity building, as a study basin for development of rainfall-runoff models, a GWP water quality initiative, and as the location of a SEA/BASIN project.  He also recommended a joint AP-FRIEND and GAME-T focus on ENSO effects.

Other points raised during subsequent discussion included:

· The possibility of achieving a more formal linkage between AP-FRIEND and SEA/BASINS, and with GAME-T.

· The opportunity for developing and calibrating models to provide a regionally applicable set.

· The need to consider the effects of human activity when carrying out hydrological analyses (especially frequency analysis), and the issue of non-stationarity.

· The essential need for data, especially for model development and testing, and the possibility of carrying out comparisons of a suite of models using a single database.

· The need to relate hydrometeorological phenomena to social and economic impacts, and the resulting importance of assembling socio-economic data which are complementary to hydrometeorological data.

There was discussion of the need to identify key problems and technologies on which attention can focus, to coordinate activity, an to generate funding for R&D.  It was noted that the structure of IHP-VI provides a good context for work in Asia-Pacific, and that FRIEND in included in theme 2 of IHP-VI (Integrated watershed dynamics).  The other themes also are appropriate for proposed directions in AP-FRIEND.  The role of AP-FRIEND working group coordinators in facilitating collaboration among national IHP committees and individual scientists was noted.  Other means of improving regional contact were agreed to be use of the AP-FRIEND website, and linkages with other relevant sites, and more extensive use of the email address list.

5. CLOSURE
In closing, Prof. Soontak Lee recalled the future schedule of AP-FRIEND, which includes:

· October 1999: Conference and 7th meeting of the RSC, Nanjing

· November 2000: Conference and 8th meeting of the RSC, Christchurch

· March 2002: Fourth International FRIEND Conference, Capetown

Professor Lee and Mr Overmars extended their thanks to participants and the organising committee.  On behalf of the Vietnamese National Committee for the IHP, Mr Le Van Sanh in turn extended his best wishes to all, for safe travel and their future work.
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APPENDIX 2

WORKSHOP PROGRAMME

Tuesday - 23 - March - 1999

Morning Session - From 09.30 – 12.00

Registration

Opening Ceremony 

Speeches by:

· Dr. Nguyen Cong Thanh (Acting Director General of Vietnam HMS)

· Prof. Nguyen Viet Pho (Chairman Vietnam National Committee of IHP)

· Prof. Soontak Lee (Chairman  IHP Regional Steering Committee)

· Prof. Musiake Katumi (GAME Representative)

· Prof. Kuniyoshi Takeuchi  (Chairman AP FRIEND  TSC)

· Drs. Marc Overmars (UNESCO Jakarta Representative)

Chairman: Soontak Lee

Rapporteur: Paul Mosley

1.   09.30-09.55
Introduction report on ENSO by GAME



Musiake Katumi and Taikan Oki – University of  Tokyo - Japan

2.   09.55-10.15
Large scale features during the GAME IOP after the largest El Niño of this century



Matsumoto Jun – University of Tokyo – Japan

      10.15-10.45
Coffee Break
3.   10.45-11.00
ENSO  impact on Indonesia rainfall



Pawitan Hidayat – Bogor Agricultural University - Indonesia

4.   11.00-11.15
The first results in application of rainfall software to study the relation between El Niño and rainfall in Vietnam

Le Nguyen Tuong – IMH - Vietnam

5.   11.15-11.30
1998 Langat Valley drought and telecommunication to ENSO


Ahmad Jamalludin Bin Shaaban – Dept. of Irrigation and Drainage Malaysia - Malaysia

6.   11.30-11.45
Correlation of El Niño with summer weather of Korea


Kim Tok Gil – DPR Korea National Commission for UNESCO – DPR Korea

7.   11.45-12.00
The relationship between precipitation and El Niño phenomenon


Kan Kazutoshi – Shibaura Institute of Technology – Japan


Chairman:  Matsumoto



Rapporteur: Tran Thuc

Afternoon session, 13.30-17.00

8.    13.30-13.45
ENSO impact on hydrological regime of New Zealand

McKerchar Alistair – National Institute of Water and Atmospheric Research Ltd. (NIWA) – New Zealand

9.    13.45-14.00
Impacts of ENSO phenomena in 1997 / 1999 on Thailand climate



Brikshavana Muntana – Meteorological Department Thailand – Thailand

10.  14.00-14.15
Prediction of ENSO indices by non-linear time series approach 



Jayawardena A.W. – The University of Hong Kong – People’s Republic of China

11.  14.15-14.30
Impact of ENSO on climate and hydrological regime in Myanmar



Thaw San Hla – Dept. of Meteorology and Hydrology – Myanmar

12.  14.30-14.45
El Niño and its effect on the drought in Korea



Kang Bom Jin – National Institute of Hydrology – D.P.R. of Korea

13.  14.45-15.00
Relation between ENSO and Tropical Cyclone activity in the Northwest Pacific   

and Vietnam

Tran Viet Lien – Climate Research Center – Vietnam

14.  15.00-15.15
Statistical indices for determining El Niño and la Niña events, relation of which with annual amount of cyclone impacting on Vietnam


Dang Tran Duy – Science and Technique Department - Vietnam


15.  15.15-15.30
Risk Assessment of ENSO related flood and drought fatalities in Eastern Australia



Kuhnel Ivan – National Hazards Research Center – Australia

       15.30-16.00
Coffee Break
Chairman: Musiake Katumi

Rapporteur: Tran Thuc

16.  16.00-16.15
Preliminary analysis of the influence of ENSO on river flow in Vietnam



Tran Thanh Xuan – Institute of Meteorology and Hydrology – Vietnam

17.  16.15-16.30
Global and regional  impact of ENSO on hydrological cycles and water resources



Taikan Oki – Institute of Industrial Science, University of Tokyo – Japan

18.  16.30-16.45
ENSO and Drought in the 1997, 1998 and 1999 in Vietnam



Nguyen Dinh Ninh – Ministry of Agriculture and Rural Development – Vietnam

19.  16.45-17.00
Regional differences in the effects of El Niño/La Niña  and low streamflows and floods

Paul Mosley – New Zealand national Committee for IHP – New Zealand

18.30 Welcome Dinner, Baoson Hotel No. 2 Lang Trung Street, Hanoi

 Wednesday – 24 – March – 1999

 


Chairman:  Paul Mosley




Rapporteur: Ross James  

Morning Session, 08.00 – 12.00

20.  08.00-08.15
El Niño impact over the maritime continent and Indonesian forest fines



Manabu D. Yamanaka – Kobe University – Japan

21.  08.15-08.35
Relation El Niño – Southeast Oscillation with tropical cyclones in Vietnam



Bui Minh Tang – Hydrometeorological Forecast Center – Vietnam

22.  08.35-08.50
Low latitude atmospheric circulation and ocean – Atmospheric interaction with ENSO



Le Dinh Quang – Institute of Meteorology and Hydrology – Vietnam

23.  08.50-09.25
Introduction report on floods/droughts



Kuniyoshi Takeuchi – Yamanashi University - Japan

24.  09.25-09.45
Improving Xinanjiang model



Kong Xiangguang – Yi Shu Si River Water Resources Bureau – People’s Rep. Of China

25. 09.45-10.00
A preliminary report on disaster by Hurricane Mitch in Honduras

Shidhawara Masatoshi – Aichi Institute of Technology – Japan

10.00-10.30
Coffee Break


Chairman: Vu Van Tuan



Rapporteur: Ross James

26.  10.30-10.45
New statistical approaches to regional estimation of floods


Nguyen Van Thanh Van – McGill University – Canada

27.  10.45-11.00
The characteristics of atmospheric structure in Northern Thailand before and after the onset of a South West monsoon


Watanabe Akira – Inst. Of Earth Science Fukushima University – Japan

28.  11.00-11.15
Analyses on flood of 1998 Changjiang River in China


Kondo Akihiko – Cener for Environmental Remote Sensing, Chiba University – Japan

29.  11.15-11.30
The great floods of 1998 in the Nenjiang River and Sonhuajiang River, the Norteas China


Ujihashi Yasuyuki – Fukui University of Technology – Japan

30.  11.30-11.45
Flood and flash flood in Vietnam


Cao Dang Du – Institute of Meteorology and Hydrology – Vietnam

31.  11.45-12.00 
Infilling misisng data strategies in flood stricken bangladesh


Liong Shie Yui – National University of Singapore



Chairman: Fumio Yoshino



Rapporteur: Paul Mosley

Afternoon Session, 13.30-17.00

32.  13.30-13.45
Real time stochastic dynamic stage and discharge estimates for a channel network


Shiba Michiharu and Xavier Laurenson – Kyoto University – japan

33.  13.45-14.00
Rain the impact of ENSO phenomenon on annual flood peaks of the Red River and the Cuu Long River


Nguyen Viet Thi – National Cener for Hydrometeorological Forecasting – Vietnam HMS


34.  14.00-14.15
Rainfall energy production in relation to soil erosion


Roslan bin Zainal Abidin – Department of Irrigation and Drainage – Malaysia

35.  14.15-14.30
Evaluation of lumped model parameters using GIS


Le Trung Tuan – WEM/Asian Institute of Technology – Thailand

36.  14.30-14.45
Drought in Vietnam in 1998


Ngo Trong Thuan – Hanoi Hydrometeorological College – Vietnam

37.  14.45-15.00
River flow variation in Lao PDR during ENSO event


Khamthong Soukhathammavong – Dept. of Meteorology – Lao PDR

38.  15.00-15.15
Flood forecasitng with Distribute Hydrologic Models Using WWW


Herath Srikantha – Institute of Industrial Science, University of Tokyo – Japan

39.  15.15-15.30
The influence of climate change to river runoff in humid tropical zone – A case study in Vietnam


Vu Van Tuan – Hydrometeorological Service of Vietnam – Vietnam

       15.30-16.00
Coffee Break
       16.00-17.00
Recommendation of the Workshop
 



     Thursday – 25 March - 1999

Morning Session, 08.00-12.00

40.  08.00-08.20
Introduction report AP FRIEND researches



Kuniyoshi Takeuchi (AP FRIEND TSC Chairman)

41.  08.20-08.40
Development of Modified TOP Model and Muskingum-Cunge Method for hydrological and water resources simulation of large, ungaged andhuman disturbed basins


Hiroshi Ishidaira – Yamanashi University – Japan

42.  08.40-09.00
A semi-self adoptive updating model for complicated channel flood routing and forecasting


Li Zhijia – Hohai University, nanjing – People’s Republic of China

43.  09.00-09.20
Comparison of long term annual run-off in World rivers and its critical discussion


Fumio Yoshino – Kagawa University – japan

44.  09.20-09.40
Statistical modeling of extreme rainfall process


Daud M. Zalina – University of Technology of malaysia – malaysia

45.  09.40-10.00
Reservoir Sedimentation Computations


Nguyen Kien Dzung – Institute of Meteorology and Hydrology – Vietnam

10.15-10.30 Coffee Break

Chairman: Soontak Lee

Rapporteur: Ross James

46.  10.30-10.50
River Basin input to the coastal zones SEA/BASINS project



Bart Nijssen  - Dept. of Env. Engineering, University of Washington – USA

47.  10.50-11.10
Toba Lake water level draw down and ENSO



Loebis Joesron – Research Inst. for Water Resources Devel., Bandung – Indonesia

48.  11.10-11.30
Estimation of Extreme Flood by PMP/PMF Method



Dang Lan Huong – Institute of Meteorology and Hydrology – Vietnam

49.  11.30-11.50
A new method in determining design flood hydrograph for small basins



Hua Jiapeng – Hohai University – People’s Republic of China




Chairman: Fumio Yoshino




Rapporteur: Paul Mosley

Afternoon Session, 13.30-17.00

50.  13.30-13.50
Development of GIS of Water Archive Systme in Merapi - Yogyakarta basin



Dwikorita Karnawati – Faculty of Engineering, Gadjah Mada University – Indonesia

51.  13.50-14.10
New methods in frequency analysis  



Takara Kaoru  - Kyoto University – Japan

52.  14.10-14.30
Rainfall – Runoff computations for small and medium river basins in Vietnam



Luong Tuan Anh – Institute of  Meteorology and Hydrology – Vietnam

54.  14.30-14.50 
Flood warning system for sadas Hatyai region



Sae-Chew Winai – Prince of Songkla University – Thailand

55.  14.50-15.10
Comparison of water balance in some tropical basin



Kazama So – WEM/Asian Institute of Technology – Thailand

       15.10-16.00
Coffee Break

       16.00-17.00
Recommendations



Soontak Lee (Chairman IHP RSC)



Kuniyoshi Takeuchi (Chairman AP FRIEND TSC)

Friday - 26 - March - 1999

Field trip to Hoa Binh Reservoir

07.30 


Departure from Bao Son hotel

09.00 


Arrival to Hoa Binh
09.00-12.00 

Trip on Hoa Binh Revervoir

12.00-13.30

Lunch

13.30-14.30 

Visit to power plant

14.30-16.00

Visit to Hoa Binh reservoir Experimental station

Introduction reservoir, power plant, experimental station

16.00-18.00 

Back to Hanoi

Saturday 27 March. Departure to airport.

APPENDIX 3

ADDITIONAL PAPERS (not included in the proceedings)

CONTENTS
1) 
Prediction of time series of ENSO indices by  A.W.  Jayawardena, Department of Civil Engineering, The  University of Hong Kong,  People’s Republic of China.

2)  River flow variation in Lao PDR during ENSO events by Khamthong Soukhathammavong, Bureau of Meteorology, Lao PDR.

3)   El Niño impact over the maritime continent and Indonesian forest fines by Manabu D. Yamanaka, Kobe University, Japan

4) 
Impact of ENSO on climate and hydrological regime in Myanmar by Thaw San Hla, Department of Meteorology and Hydrology, Myanmar

5) 
Improving Xinanjiang Model by Kong Xiangguang, Yi Shu River Water Resources Bureau, People’s Republic of China

APPENDIX 4

ADDITIONAL AP-FRIEND RESEARCH PLAN PROPOSALS

CONTENTS

WG 2 Rainfall-runoff models to describe the hydrological responses of basins

24) Assessment on rainfall erosivity with regards to flood occurrence

Roslan Zainal Abidin (Malaysia) drroslan@civil.engr.itm.edu.my
25) Response of Pari River to changes in hydrological regime due to rapid development

Aminuddin Ab. Ghani (Malaysia) ceamin@kcp.usm.my
WG 3 Statistical and stochastic models for comparison of regional characteristics of flow regimes including assessment of long term changes

15) Analysis and prediction of hydrometeorological time series

Jayawardena (Hong Kong) hrecjaw@hkucc.hku.hk
WG 4 Frequency distribution models for extreme flood and lowflows events

7) Frequency Analysis of Hong Kong Rainfall Data

Jayawardena (Hong Kong) hrecjaw@hkucc.hku.hk

Research Plan Proposal Sheet WG 2.24
	Asian Pacific FRIEND Research Plan



	Contributing

research topic


	Assessment on rainfall erosivity with regards to flood occurrence.

	Description of

the plan


	This research topic will incorporate the Universal Soil Loss Equation Model (USLE) in assessing the rainfall erosivity for any flood occurrences in the region. By knowing the degree of rainfall erosivity, one can know the fatality of flood events. Three kinds of flood events will be identified (i.e. minor, major and flash flood events) and linked to the production of rainfall erosivity evolved.



	Objective and

practical problems

to be benefited


	The study would enable:

(i) to predict the fatality of flood events based on the degree of rainfall erosivity.

(ii) Can categorise any areas having minor, major and flash flood occurrences.

(iii) Model adopted (USLE) can forecast future flood events based on the availability of rainfall datas.



	Concrete research

procedure (specific

basins and countries

to be studied) and

the expected time

table
	Stage 1: Collection of  Rainfall datas (1990-1998)

Stage 2: Analysis of rainfall datas (Rainfall amount, rainfall intensity and   rainfall energy)

Stage 3: Analysis of flood events during the period 1990-1998

Stage 4: Analysis on the relationship between flood events and rainfall erosivity

Kelang River Basin, Kuala Lumpur, Malaysia

1½ years (1 July 1999 – 31 December 2000)



	Data required for

the implementation


	Hydrological rainfall data, flood events occurrences and other relevant or related data

	Contact person


	Name with title:  Associate Professor Dr. Roslan Zainal Abidin

Affiliation: Faculty of Civil Engineering

                   MARA Institute of Technology

Address:    40450 Shal Alam, Selangor, Malaysia

Fax:           603-5592394

Email:       drroslan@civil.engr.itm.edu.my




Research Plan Proposal Sheet WG 2.25
	Asian Pacific FRIEND Research Plan



	Contributing

research topic
	Response of Pari River to changes in hydrological regime due to Rapid  Development



	Description of

the plan


	To derive continuous hydrographs for the next 20 years (2000-2020) 

To stimulate river response by applying loose boundary models such as HEC6 and FLUVIAL 12



	Objective and

practical problems

to be benefited


	Assessment of the recently completed  Flood Mitigation Project in terms of the stability of the river channels.

	Concrete research

procedure (specific

basins and countries

to be studied) and

the expected time

table
	1) Collection of hydrological  (rainfall and runoff) and sediment data for the Pari River (Ipoh, Malaysia)

2) Calibration, validation and modification (if needed) of the available models (SWMM, HEC6, FLUVIAL 12)

3) Application of these models to other rivers having river training works

	Data required for

The implementation
	1. River Survey

2. Sediment (Bed material load)

3. Drainage map, digital elevation map and aerial photography map of the basin



	Contact person


	Name with title:  Dr. Aminuddin Ab. Ghani

Affiliation:    University of Science Malays,

                      Department of environmental and Water Resources Engineering

Address:        USM – KCP, 31750 TRONOH, Perak, Malaysia

Fax:               +605-3677440

Email:            ceamin@kcp.usm.my



	Collaborative

persons, if any


	Name with title:   Dr. Hj. Mohd. Nor Hj. Mohd. Desa

Affiliation:    The Regional Humid Torpics Hydrology and Water Resources Center for Southeast Asia and the Pacific, Malaysia

Address:        Km 7, Jalan Ampang, 68000 Kuala Lumpur, Malaysia

Fax:               +603-4561894

Email:            jps33@pop.moa.my




Research Plan Proposal Sheet WG 3.15
	Asian Pacific FRIEND Research Plan



	Contributing

research topic


	Analysis and prediction of hydrometeorological time series

	Description of

the plan


	Analysis and prediction of hydrometeorological time series using both stochastic and deterministic approaches will be pursued.  Deterministic approach will involve non-linear time series analysis



	Objective and

practical problems

to be benefited


	Long term objective would be to make predictions.  However, there are limitations on the lead time.  

Problems include the scarcity of long term records of data.



	Concrete research

procedure (specific

basins and countries

to be studied) and

the expected time

table


	Preliminary work on this topic has already been done.  More work with new data would be needed to consolidate the findings.

	Data required for

The implementation


	 Limited amount of data is available locally.  Collaboration with member institutions will be necessary for the successful implemenattion of the project

	Contact person


	Name with title:  Dr. A. W. Jayawardena

Affiliation:  The University of Hong Kong

Address:  Department of Civil Engineering

                 The University of Hong Kong

                 Hong Kong

Fax:   (+852) 2559 5337

Email:  hrecjaw@hkucc.hku.hk




Research Plan Proposal Sheet WG 4.7
	Asian Pacific FRIEND Research Plan



	Contributing

research topic


	Frequency Analysis of Hong Kong Rainfall Data

	Description of

the plan


	Frequency analysis of probable maximum rainfall using different probability distribution functions

	Objective and

practical problems

to be benefited


	Maximum probable rainfall is an important design parameter in water resources projects



	Concrete research

procedure (specific

basins and countries

to be studied) and

the expected time

table


	Hong Kong has a very high density network of raingauges and a highly variable spatial rainfall pattern.  Representative long term data from the network will be analysed and used for fitting probability distributions.

The project is expected to last about 12-18 months.

	Data required for

The implementation


	 All data required for the project is available within Hong Kong



	Contact person


	Name with title:   Dr. A. W. Jayawardena

Affiliation:  The University of Hong Kong

Address:  Department of Civil Engineering

                The University of Hong Kong

                 HONG KONG

Fax:   + (852) 2559 5337

Email:   hrecjaw@hkucc.hku.hk




ENSO understanding and awareness


Component of world climate system, not abnormal event


ENSO characteristics:


Large extent


Long duration


Recurrent 


Severe global impact


Air-ocean interaction


So far, no exact, adequate description/identification of ENSO as a whole, as a specific phenomenon: indices, parameters for comprehensive identification, area/duration/phase, stage of development, ocean-air indices etc





ENSO impacts on:


Climate


Oceans


Water resources


Socio-economic matters


Environment and ecosystems





ENSO mechanisms


Air circulations (along latitude, longitude, air disturbances etc)


Upper air, near surface, ocean/ground surface


The role of air/ocean/land components and their interaction


Intensity and worst cases: role of sunspot activity etc.





Study methods and philosophy


Parameters to be studied


Use of multidimensional, multivariate relationships


Modelling approaches


Social, economic and environmental impact studies


Forecasting, computation , updating and modern methods





Regional and international cooperation


Observation networks


Exchange of experience, information, study


Human resources development


ENSO database
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