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Foreword

Most of the mighty river basins of the Hindu Kush-Himalayan (HKH) region - the
Indus, the Ganges, the Yarlung Tzangbo-Brahmaputra, and the Mekong - start high in
the Himalayas at altitudes exceeding 8,000 meters. The rivers then proceed to cross the
geographic divide of the high Himalayas and are joined by thousands of tributaries, to
discharge water into the aquifers, the agricultural fields, the villages and towns, the factories,
and the powerplants that are the engines of our survival and economic growth - joining
our countries - and eventually reaching the oceans that we all share.

But when the waters burst from lakes formed by landslides or glacial moraines, or when
high quantities of rain falls on saturated grounds, we get floods, which devastate our
region. Upstream, bridges and powerplants are wiped out - as they were in the Brahmaputra
and Sutlej last year by landslides that created temporary dams and huge lakes in the Tibet
Autonomous Region. Downstream, floods exceed the river banks and break river
embankments to cause terrible loss of life and livelihoods to those poorest of farmers
trying to live in these flood-plain areas.

Too often, the people in the path of these floods have no warning. We know that there
are limitations on how much we can control floods in the short run without massive
investments - the environmental costs of which can sometimes exceed the benefits. But
we also know that we now have the technology and the capacity to provide timely
forewarning to everyone downstream - to allow lives to be saved and property losses to
be minimised.

We also know that this is necessarily a regional issue and that when the rivers draw us
together into common basins, we must come together to link the upstream events with
the downstream consequences, and the downstream policies with their upstream
consequences. This was the purpose of this consultative meeting - to save lives and
productive investments by exploring frameworks for flood forecasting in real time, or at
least in time so short that people downstream have the most warning possible of floods
coming their way from upstream.

The World Metereology Organisation (WMO) has initiated a World Hydrological Cycle

Observation System which is increasingly being used as a framework for such collaboration



—as well as a basis for attracting development investments from bilateral and multilateral
sources. WMO is our main co-sponsor and guiding partner in putting together this
consultation. We are also inspired by the support for thisendeavour by our other co-host
the Department of Hydrology and Meteorology of His Majesty’s Government of Nepal.

ICIMOD, which has as its member countries all of the HKH countries, has been active
in supporting regional efforts to increase scientific and technical collaboration on water
issues — from watershed management and micro-water harvesting to regional data sharing

through the HKH-FRIEND project supported by UNESCO.

This meeting has started a collective dialogue in which we are also benefited by the
technical knowledge and support of agencies outside the region. In addition to WMO
and UNESCO, we are particularly grateful o the Governments of the United States and
Denmark for bringing invaluable expertise, financial support, and enthusiasm to this
effort.

The meeting created a unique opportunity for high-level government representatives,
directors of national hydrological and meteorological services, and technical experts
from the region and international organisations to share information on the extent of
flood problems in the region and to discuss organisational and technical approaches to
flood forecasting and mitigation of flood-related damages. The participants discussed
and agreed on a framework for the development of a Flood Information System including
state-of-the-art observations, communication technology, modelling, capacity building,
and sharing of hydrological and meteorological data and information on the HKH
region. The meetingagreed on an initial Actiorn Plan for Regional Cooperation for Food Information
Exchange which will be coordinated by ICIMOD in cooperation with regional countries
and the WMO.

The cooperative spirit demonstrated by all participants and the valuable contributions
provided by the invited technical experts were essential to successfully achieve the objectives
of the meeting, The tangible expression of this success is the agreement on activities and
milestones to be achieved within the next twelve months.

The present report contains both a record of the outcome of the discussions that took
place and the papers presented. The people of the region have learned to seek in the
Himalayas both spiritual solace and the means to improve the livelihoods of people
living both upstream and downstream. We hope that the optimism displayed at the
meeting will be imbued with commitment to follow through in each country and that
collective wisdom and practical experience will save lives and improve economies while
safeguarding the irreplaceable environment from floods.

Dr. J. Gabriel Campbell
Director General
ICIMOD



Executive Summary

Participants from six countries, namely Bangladesh, Bhutan, China, India, Nepal, and
Pakistan came together for a high-level consultative meeting on the development of a
framework for flood forecasting in the Hindu Kush-Himalayan (HKH) region. The
meeting was organised by the International Centre for Integrated Mountain Development
(ICIMOD) and the World Meteorological Organisation (WMO) and was co-hosted by
the Department of Hydrology and Meteorology (DHM) of His Majesty’s Government
of Nepal in Kathmandu from 15-18 May 2001. The meeting was sponsored by the US
Department of States -Regional Environment Office for South Asia, the Office of the
United States Foreign Disaster Assistance (OFDA), and the Danish International
Development Assistance. Recognising the tangible benefits of a regional framework for
flood forecasting, representatives from the six participating countries agreed to develop
strategies for flood forecasting and a regional flood information system. The consultative
meeting served as an important platform for the initial development of these strategies.
The participants agreed on an initial Action Plan for Regional Cooperation for Flood
Information Exchange in the HKH region to be implemented by 2002.

Rationale for the Meeting

The HKH region is shared by Afghanistan, Bhutan, China, India, Nepal, Myanmar, and
Pakistan and is the source of six of the world’s largest rivers. The Indus, the Ganges, the
Brahmaputra, the Mekong, the Yangtze, and the Yellow River originate in the mountains
of the HKH region. These rivers are vital for the socioeconomic development of millions
of people in South and Southeast Asia through their potential for irrigation, hydropower
generation, fishery, inland navigation and the sustenance of wetlands and their biodiversity.
Large snow and ice fields in the Himalayas are important for maintaining the flow margin
of these rivers during the dry season. An important characteristic of many of the rivers
in the HKH region is that they are shared by several countries before reaching the ocean.
In this respect, Bangladesh is included in the HKH region because Bangladesh receives
the waters of the Brahmaputra and its tributaries which originate in the Himalayan range.

Devastating floods are an annual phenomenon of the HKH region. While weather-
forecasting systems have reached a high level of accuracy and weather data and forecast
products are shared on a regional and global basis, there is, at present, no regional
mechanism for regular exchange of hydrological data and information. Without a reliable
hydrologicaldatabase and a flood infoxm ation system w hich islinked to the weather
forecast systems operated by the meteorological services in the region, it is not possible
to forecast floods and mitigate their devastating effects. Recurring floods of large magnitude



and frequency are also a big impediment to more rapid development of the HKH
countries. An institutionalised exchange of real-time hydrological and meteorological data
and information, primarily for flood-forecasting purposes, is therefore a prerequisite for
the development of strategies to mitigate the negative effects of floods. Better quality
data and state-of-the-art data transmission and dissemination technologies are needed to
share information and data on a real-time basis. Although there has been some success 1n
the sharing of historical data, very little has been achieved with regard to sharing real-
time data, which is critical for flood forecasting to save lives, property, as well as costly
physical infrastructure.

Objectives

The meeting was held to develop a framework for regional cooperation in flood forecasting
and flood information sharing, to discuss options for its implementation, and to agree on
a strategy, using the concept of the World Hydrological Cycle Observing System
(WHYCOS) formulated and implemented by the WMO. Another objective was to prepare
an initial action plan for regional cooperation for timely flood information exchange to
save lives and property in the HKH region. Identification of capacity building needs for
personnel and hydro-meteorological services entrusted with activities related to data
acquisition, dissemination, modelling, and flood forecasting in the participating countries
was also an integral part of the agenda of the meeting.

Results

CouNTRrY CASE STUDIES

The case studies presented by participants from Bangladesh, Bhutan, China, India, Nepal,
and Pakistan showed great diversity in technological, scientific, and institutional know-
how in dealing with floods. The participants recognised the potential for mutual technical
assistance and sharing of technical expertise and know-how. Common to all case studies
was the need for an enhanced capacity for flood modelling, real-time data acquisition,
and improved accuracy in forecasts. Almost all case studies reported insufficient
communication with meteorological services to improve input information for flood
forecasting, inadequate hydrological networks and data quality, and technological
deficiencies in real-time data acquisition and dissemination. Some countries also cited the
need to improve the institutional capacity to deal with floods, including the need for
trained personnel and institutional structure and organisation. Deficiencies in the
dissemination of information to vulnerable communities were also cited as a major area
where improvement is necessary. Some countries have made significant progress in the
implementation of flood-forecasting systems on a national level and the possibility for
technical cooperation between these countries and those that could benefit from improved
flood-forecasting systems was highlighted. At the regional level, improved exchange of
data was seen as essential for the i improvement of flood information, especially in shared
river basins.

TecHNICAL CONCEPTS FOR FLOOD FORECASTING
The participants were informed about the concepts, activities, and lessons learned by

regional cooperative projects such as the WHYCOS, HKH-FRIEND (Hindu Kush-
Himalayan - Flow Regimes from International Experimental and Network Data), and the



Mekong River Commission. Political will, sound technical concepts, and full ownership
of the plans, results, and benefits of regional cooperation are essential for successful
regional cooperative efforts. The participants agreed that the WHYCOS concept of
WMO is a proven and suitable technical concept for the establishment of an operational
flood information system. The results of the HKH-FRIEND working groups, especially
those on Floods and on Databases, could add value from a scientific point of view.
Exchange of information and experiences from organisations involved in river basins,
such as the Mekong River Commission, was seen as highly useful in the development and
implementation of an HKH regional framework for cooperation.

At the conceptual and technical levels, the participants learned of the activities in relation
to the Flood Action Plan in Bangladesh, National Oceanic and Atmospheric Administration
(NOAA), and the United States Geological Survey (USGS). It became apparent, that
hydro-meteorological networks and related databases (i.e., topographic databases) need
to be integrated using modern communication and information exchange protocols. Full
use should be made of the capabilities of GIS, weather and climate related information,
and satellites for regional observation, forecasting, data transmission, and relay platforms.
The Internet was seen as a clear favourite to serve as the platform for regional and
global exchange of data and information for flood-forecasting purposes and the
dissemination of forecasting products down to the level of national flood-warning centres.

THE FRAMEWORK FOR REGIONAL COOPERATION

A framework for regional cooperation was elaborated during break-out sessions and
presentations of and discussion on the results of the subgroups took place in the plenary.
The basic components of the framework are summarised below.

a) All countries expressed the need for improvements in flood-forecasting systems,
extension and upgrading of hydro-meteorological networks with real-time capacity,
data quality, and information collection and dissemination.

b) Capacity building in terms of institutional capacity and professional expertise was
recognised as essential for the development and implementation of an operational,
multilateral flood information system.

¢) Inall countries, there is a multitude of cooperating organisations and government
agencies. There is a need to coordinate their activities for the establishment of a
regional flood information system. Improved consultation and exchange of dataand
information was recognised as the principal approach to achieve this goal.

d) Effective organisational concepts and mechanisms for the dissemination and use of
flood-forecasting products need to be developed to ensure the use of flood-forecasting
services at the local, national, and regional levels. This includes the dissemination of
information to flood-prone areas in order to ensure effective disaster preparedness.

e) A review of existing flood-forecasting systems based on the country papers and
additional information and concepts to improve information collection, data sharing,
data transmission, and data screening is needed for the development of an effective
flood forecasting information system.

f) Inthis regard, national procedures for data collection, processing, quality control,
archiving, access, modelling, flood forecasting, and dissemination of flood warnings
and forecasts need to be improved through joint effort towards regional cooperation.



STRATEGY FOR REGIONAL COOPERATION IN FLOOD FORECASTING
There was a general consensus that the implementation of the frameworlk should be based
on anumber of key strategic principles and approaches. These are outlined below.

a)
b)

The development of the flood information system is a fully voluntary, participatory
effort of the countries of the HKH region.

The existing national activities related to hydrological networksand flood forecasting
should be integrated into the regional system based of prioritisation. Likewise, full use
should be made of the ongoing activities undertaken through bilateral agreements.
For regional cooperation, the flood information system needs to be built on a proven
concept. Therefore, the WHYCOS concept of WMO was chosen as a blueprint to be
adapted to the specific needs of the HKH region.

Upgrading of hydrological networks, including real-time capacity for data acquisition
and dissemination, and a mechanism for the exchange of hydrological data and
information is at the core of the anticipated system. As all participating countries
(with the exception of Bhutan, at present) are members of the WMO, the WMO
resolutionsaddressing the exchange of meteorological data (12" WMO Congress, Resolution
40) and the exchange of hydrological data (13* WMO Congress, Resolution 25) will
form the basis for exchange of data and information in the HKH region.

Flood forecasting is primarily a national task and responsibility. Therefore, flood
forecasting is confined to national territories but the data and flood-forecasting products
are shared on a regional basis.

Full integration of weatherand climate information related to modelling and forecasting
and improvement of observations from satellites, including rapid image processing
and interpretation, is required to improve real-time flood forecasting and the accuracy
and timeliness of forecasts.

Capacity building and technical cooperation at the regional level are an integral part
for the development and implementation of the framework.

Atthe technical level, the following activities were chosen as start-up activities leading to
the technical development of the system.

a)
b)

Preparation and exchange of an inventory of existing hydrological and meteorological
data of the HKH Region.
Establishment of a regional centre for data acquisition, processing, and dissemination
and assessment of the existing network for flood forecasting (real-time network data).
Part of the initial activities of this centre would be the formulation and establishment
of protocols for the exchange of data and information to:

L identify the focal points for data exchange,

II.  exchange standards (formats, etc) of data and information,

III.  exchange real-time data on water levels, flows, extent of snow cover,

precipitation, and flood-prone areas, and

IV.  establish one common website as a regional communication platform

for the exchange of data and information.
The participants agreed that, based on its capacity, ICIMOD should be designated as
the regional centre and also as the focal point for the Regional Hydrological Data
Centre within the framework of the HKH-FRIEND project of UNESCO, with
active involvement of WMO.



ACTION PLAN

An action plan was prepared on the basis of the recommendations made by the break-
out groups and these were discussed in and endorsed by the plenary. The participants
agreed on a detailed initial action plan on the basis of the WHYCOS concept with an
objective to further develop an HKH-Hydrological Cycle Observing System (HYCOSY)
project with emphasis on the establishment of a regional flood information system. The
action plan entails the following activities and schedule to be completed within June-July
2002.

a. Preparation of the Meeting Report: Preparation and circulation of the draft report
to all participants for feedback and revision of the report on the basis of comments
received from the participants (June - September 2001).

b. Establishment of a Consultative Panel: The participating countries are encouraged
to nominate members for the panel which will meet to discuss concept papers on
regional cooperation for information exchange (June — October 2001).

¢. Formulation of a HKH-HYCOS Concept Paper: A draft concept paper for regional
cooperation for flood information exchange will be developed and circulated to
participants for their feedback and endorsement resulting in the production of a
project document (November 2001 - June/July 2002).

d. Exchange of Regional Information: The participating countries are expected to
contribute to the preparation of a web page and establish an open system database as
well as a regional hub for exchange of data/information (March 2002).

e. Preparation of Technical Papers: Technical papers will be developed by experts
selected mainly from the HKH region for presentation at the HKH-HYCOS
consultative meeting (May/June 2002).

f. Second HKH-HYCOS Consultative Meeting: Asecond HKH-HYCOS consultative
meeting will be held to assess the progress and to advise on the operationalisatiion of
HKH-HYCOS. ICIMOD and WMO will be responsible for organising the meeting
and preparing the meeting documents (June/July 2002).

Conclusions

The meeting created a unique opportunity for high-level government representatives,
directors of national hydrological and meteorological services, and technical experts from
the region and international organisations to share information on the extent of flood
problems in the region and to discuss organisational and technical approaches to flood
forecasting and mitigation of flood-related damages. The participants fully recognised
the significant benefits that can be derived from multilateral efforts in sharing of data
and information to improve timeliness and accuracy of flood-related information. During
the three-day meeting, the participants discussed and agreed on a framework for the
development of a Flood Information System including state-of-the-art observations,
communication technology, modelling, capacity building, and sharing of hydrological and
meteorological dataand information on the HKH region. The meeting agreed on an
initial Action Plan for Regional Cooperation for Flood Information Exchange which will
be coordinated by ICIMOD in cooperation with regional countries and the WMO.
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