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EXECUTIVE SUMMARY 

The project proposal presented in this document is based on the results of consultative 
meetings with country representatives of Bangladesh, Bhutan, China, India, Nepal and 
Pakistan.  
 
Floods are the major natural disaster aggravating poverty in the Ganges-Brahmaputra-
Meghna basin (GBM) which is home to 560 million people and almost half of the world's 
poor.  The wide diversity of the ability of countries in the region with regard to flood 
forecasting and management offers the opportunity for bilateral and regional technical 
cooperation. In addition to existing bilateral agreements between countries, the concept of 
regional cooperation as already implemented in many other regions of the world offers a 
wide scope for the exchange of know-how, knowledge, technology, data, and information 
especially with regard to flood management. Based on the findings of the first consultative 
meeting (Kathmandu, May 2001) and the recognition of the benefits of regional cooperation 
to address the problems cited above, strategic and specific objectives for the development 
and implementation of an HKH-HYCOS project were identified as listed below. The 
identification of objectives was based on the principle that the reduction of loss of lives, 
property, and infrastructure has the highest priority in an integrated approach for flood 
management which recognises both the beneficial and negative effects of floods.  
 
Strategic Objective  

The proposed regional flood information system aims to provide the operational 
concepts and tools for improving integrated river basin management, specifically by 
managing floods and thus contributing to minimization of the loss of lives and property, 
reduction of poverty, and the acceleration of economic development in shared river basins 
affected by recurring flood events.  
 
Specific Objectives  

1. Planning and implementation of a regional HKH-HYCOS focusing on the 
establishment of an efficient and operational flood forecasting information system 
based on real-time data and information.  

2. Provision of relevant data and information products for disaster preparedness and 
reduction plans and activities by and among participating countries.  

The project will be implemented in three major components focusing on the development and 
operation of a regional flood observation network, a regional flood information system and a 
capacity building component with focus on training and public awareness. The cost for the 
proposed project phase is estimated at US $ 1,584, 000. 
 
The proposed project is designed in such a way that the participating countries are the 
owners of the project. The project follows the concept of the World Hydrological Cycle 
Observing system (WHYCOS) of the World Meteorological Organization (WMO) with regard 
to the application of guidance related to the establishment of real-time observation networks, 
the exchange of hydrological and meteorological data and information to which member 
countries of WMO have agreed to and capacity building. It is proposed that the International 
Centre for Integrated Mountain Development (ICIMOD) will be the implementing agency 
mainly responsible for the on-the-ground implementation of the project and the World 
Meteorological Organization (WMO) the executing agency with principal responsibilities in 
the areas of technical and conceptional backstopping, monitoring and evaluation. 
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A. CONTEXT 
 
A.1 Description of the Sector 
 
 The Hindukush – Himalayan region is a vast complex of high mountains, 
intermontane valleys, and plateaus shared by Afghanistan, Bhutan, China, India, Nepal, 
Myanmar, and Pakistan. It produces one of the world’s largest renewable supplies of 
freshwater and is the source of six of the world's largest rivers: the Indus, Ganges, 
Brahmaputra, Mekong, Yangtze, and Yellow River. These rivers are vital for the survival and 
well-being of almost a billion people most of whom live in the surrounding plains. Bangladesh 
is included in the HKH-region because Bangladesh receives the waters of the Brahmaputra 
and the Ganges which originate in the Himalayan range.   
 
 The extreme relief of the Himalaya, which rises from the plains to more than 6,000 
metres over a horizontal distance of a few tens of kilometres, imparts special characteristics 
to the river systems. The enormous energy potential and numerous storage sites for the 
control on flow variability are important factors for flood control, hydroelectricity, large scale 
irrigation and navigation. By virtue of their length and enormous volumes, the rivers emerging 
from the Himalaya extend their influence to an extremely large geographical area far beyond 
the limits of the mountains. 

 
The pattern of runoff from the Himalaya, its timing and intensity, is governed by the 

quantity and distribution of precipitation, its form (rain or snow) and seasonality. The heaviest 
rainfall of the summer monsoon occurs in the eastern foothills and produces the strongest on 
such rivers as the Mekong, Bramaputra and Ganges. In contrast, towards the northwest, the 
predominance of high-altitude winter snowfall increases; thus the flow of the Indus is 
dependent mainly on snowmelt and by ablation of some of the world’s largest glaciers 
outside of the polar regions.  
 
 The spatial and temporal variation in water flow has impeded the uniform and 
continuous growth in the effective utilization of this resource. The spatial variation is 
significant throughout the Himalayan region and the temporal variation imposes immense 
difficulty for year-round water utilization in the densely populated plains. Thus, water scarcity 
continuously afflict some areas while elsewhere croplands are flooded and settlements are 
inundated on a regularly recurrent basis.  
 
 The traditional pattern of Himalayan water use has been dominated by irrigation and 
domestic requirements of the mountain societies. The supply of drinking water in the 
mountains, with some urban exceptions, still depends on direct drawing from streams and 
springs. Locally built irrigation systems still function under the management of various types 
of village institutions. However, the scale of this level of utilization is insignificant when 
compared with the total annual water availability and the large areas where agriculture is 
entirely rain fed.  The mountain topography imposes spatial limits on gravity irrigation on the 
hillslopes but pumping water to alleviate this problem is too costly. 
 
 The need for flood control in the foothill areas to protect lowland interests is the 
primary motivation for large-scale Himalayan water projects. However, with the 
transformation of the agricultural and industrial economies of the plains demands for 
irrigation and hydroelectricity have accelerated. Further, the rapid growth of urban- areas has 
created enormous pressures for hydroelectricity to complement the production of thermal 
plants, especially during peak periods. More recently, water supplies for the major cities and 
for water transportation have become vital. All these pressures have combined to promote 
the construction of large dams to ensure the necessary modulation of water flow. 
 

 



- 7 - 

 Dam construction has been most intensive on the Ganges and Indus river  systems 
for a variety of reasons, including proximity to urban centres and fertile agricultural lands and 
availability of water storage sites. This is in contrast with water development projects on the 
Bramaputra and the Meghna which are largely only at a preliminary stage.   
 
 Fighting poverty in the HKH region is a major socio-economic problem which water 
resources development must seek to address. Two approaches are being promulgated; one 
being macro-level projects to better serve the needs of the lowland poor and the other being 
small-scale interventions better suited to the mountain communities. This represents a two-
pronged demand which decision-makers will have to face for the future development and 
management of the vast Himalayan water potential. 
 

  
 

This project proposes the development of a regional hydrological information system 
to support flood forecasting initially in the Indus and the Ganges-Bramaputra-Meghna (GBM) 
river systems. Much of the discussion and technical information provided will therefore focus 
mainly on these two river systems. A full description of the project is provided in Section C 
below. A separate initiative for flood management in the Mekong river basin is being 
developed by the Mekong River Commission in collaboration with WMO.  
 
A.2 Background to the project development 
 
A.2.1 Water resource and information management issues in the HKH region 
 

The protection of farmlands and human settlements from droughts and floods along 
the entire Himalayan foothill zone, from the Yangtze basin in the east to the Indus basin in 
the west has been a major objective over the last few decades. Embankments along river 
courses have been the main protective devices against flooding for centuries and almost all 
rivers prone to flash floods had been embanked as early as the eighteenth century. However, 
the sustainability and efficiency of massive embankment construction as a permanent flood 
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defence, especially where rivers carry a heavy sediment load, has been the subject of 
serious debate.  
 
 Based on experience in other parts of the world, large dam construction is seen as an 
alternative to embankments for flood control.  And when the additional purposes of 
hydropower and irrigation development are included in the equation the construction of high 
dams becomes an attractive investment objective. The magnitude of dam construction is 
illustrated by the following breakdown according to the major river basins: Indus basin in 
India, 59 dams: Ganges basin, 56 dams; Brahmaputra basin, 37 dams. 
 
 There is little doubt that dams have made important contributions to the countries’ 
economic growth. Increasingly however, embankments and dams have become a focus for 
conflict between developers and environmentalists. In many parts of the world big dams have 
been opposed on the basis of their perceived ecological unsustainability and the social 
problems of the displacement and rehabilitation of large numbers in their paths.  

 
A non-structural approach to flood management lies in flood forecasting and warning. 

And in the international river basins of the HKH region this approach has the greatest 
potential for regional co-operation. The flood forecasting and warning systems need to be 
integrated with the overall disaster management activities, both nationally and internationally. 
Co-riparian States need to agree on the free flow of relevant hydrological data among them 
on a real-time basis. In this connection, the value of satellite technology for the real-time 
transmission of data on high intensity rainfall and associated river stage should be 
recognized; and for that purpose the installation of an adequate satellite-linked observation 
network throughout the region is essential.  
 
A.2.2 National and regional policies (existing protocols) and activities in the sector 
 
 It is widely recognized that floods in the HKH region cannot be eliminated or totally 
controlled and that efforts should therefore be directed towards reducing flood vulnerability 
and the mitigating flood impact through improved flood management. At the level of an 
international river basin effective flood management calls for meaningful co-operation of the 
riparian States. In the HKH region there has been some success in sharing historical 
hydrological data and bilateral agreements between countries have proven useful in flood 
forecasting. However, in the regional context, achievements with regard to the sharing of 
real-time data and information on a regional scale, so critical for flood management, have 
been very limited. 
 
 A number of bilateral agreements have been forged in the region. Some of these are 
listed and summarized as follows:  
 
 The Indus Basin Treaty 

 
This Treaty was signed in September 1960 by India and Pakistan. It took some nine 
years to negotiate and resolved a major conflict regarding sharing of common rivers. The 
Treaty provides a unique solution in that it allocated three rivers, Ravi, Beas, and Sutlej, 
to India and the three other rivers, Indus, Jhelum, and Chenab, to Pakistan. Each 
country has unrestricted use of the waters of the rivers allocated to it, with certain 
exceptions specified in the Treaty. The Treaty has worked well since it was put in 
practice.  

 
 The Ganges Treaty 

 
This Treaty is about “the sharing between India and Bangladesh of the Ganga/Ganges 
waters at Farakka.”  The 30-year Treaty signed in December 1996, provides, on the 
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basis of an agreed formula, that specific amounts of water will be available to each 
country by 10-day periods from 1 January to 31 May every year. Although the Treaty is 
about sharing the lean season flow of the Ganges, it has enunciated a broader co-
operation framework to move forward with Treaties/Agreements for sharing the waters of 
other common rivers and for shaping other mutually beneficial co-operation 
arrangements. Apart from some initial problems during the first year of implementation, 
the Treaty has worked well. 

 
 
 The Mahakali Treaty 

 
This treaty was signed in 1996 by India and Nepal concerning the integrated 
development of the Mahakali barrage including Sarada barrage, Tanakpur barrage and 
Pancheswar Project. Mahakali is a boundary river and realizing the need for proper 
utilization of the water on the basis of equal partnership the treaty was signed. The treaty 
addresses the water supply for Nepal and India from the Sarada and the Tanakpur 
barrage as well as the supply of power. One of the main prospective of the treaty is to 
promote and strengthen their relations of friendship and close neighborliness for the 
cooperation in development of water resources. 

 
 
 The Kosi Treaty 

 
This treaty was signed in April 1954 by India and Nepal. The treaty is mainly for the 
purpose of flood control, irrigation and generation of hydroelectric power. The treaty was 
amended in December 1966 clarifying the undertakings by India and withdrawal of water 
by Nepal. It is mentioned in the amendment that the general layout of the barrage, the 
areas within afflux banks, flood embankments, and other protective works, canals, 
powerhouse and the lines of communication are shown in the amended plan. Any 
construction and other undertaking by India in connection with this Project shall be 
planned and carried out in consultation with Nepal.  

 
 The Gandak Treaty 

 
This treaty was signed by India and Nepal in December 1959. The main aim of the treaty 
was in the common interest of the Nepal and India for Irrigation and Power. It was to 
construct a barrage, canal, head regulators and other appurtenant works for purpose of 
irrigation and development of power for Nepal and India. 

 
 
 
A.2.3 National and international initiatives 
 
Information on relevant national and international activities in the Hindu Kush Himalayan 
region that are related to flood forecasting and flood information systems will be provided by 
the participating organizations. 
 
 
 
A.2.4  Features of the river basins 
 
Geography 
 
The GBM river system covers an area of 1.75 million sq km stretching across five countries: 
Bangladesh, Bhutan, China, India and Nepal. While Bangladesh and India share all three 
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rivers, China shares with them only the Bramaputra and the Ganges and Bhutan and Nepal 
share only the Bramaputra and Ganges respectively. The population of the region which has 
been growing at the rate of about two percent per year was estimated at 558 million in 1999.  
 
 The river system of the GBM terminates a delta bounded by the Padma-Meghna east 
and the Hugli in the west, covering much of West Bengal and the floodplain area of 
Bangladesh where some 210 million people live. Two of Asia’s major cities, Dhaka 
(population over 9 million) and Calcutta (population about 12 million) lie within the delta. 
India’s shares in the population and the area of the GBM region are 76 and 63 percent 
respectively, while the corresponding shares for Bangladesh are 21 and 7 percent 
respectively. Nepal, with almost its entire territory with the Ganges basin shares 8 percent of 
the GBM area and 3 percent of the population. Table 1 provides a full breakdown of the 
drainage area, the arable area and the population in the GBM region as shared by the five 
countries: 

 
Table1 

Area and population as shared by the countries of the GBM  

Country/Basin 
Parameters 

Nepal India Bangladesh Bhutan Tibet 
(China) 

GBM 
Total 

Ganges 

Drainage area 
1000 sq km 

140 861 46  33 1,080 

Arable-area 
M.ha 

2.6 60.2 3.0  Negligible 65.8 

Population 
million 

22 370 34  1 427 

Country/Basin 
Parameters 

Nepal India Bangladesh Bhutan Tibet 
(China) 

GBM 
Total 

Brahmaputra 

Drainage area 
1000 sq km 

 195 47 45 293 580 

Arable-area 
M.ha 

 5.5 3.6 0.2 Negligible 9.3 

Population 
million 

 31 47 2 2 82 

Meghna 

Drainage area 
1000 sq km 

 49 36   85 

Arable-area 
M.ha 

 1.5 2.5   4.0 

Population 
million 

 7 42   49 

 



- 11 - 

Ganges-Brahmaputra-Meghna 

Drainage area 
1000 sq km 

140 1,105 129 45 326 1,745 

Arable-area 
M.ha 

2.6 67.2 9.1 0.2 Negligible 79.1 

Population 
million 

22 408 123 2 3 558 

 
 
 
 
Climate of the HKH Region 

The HKH region is characterized by a variety of climatic conditions from tropical to alpine. At 
macro-scale there is a dominance of monsoon rainfall pattern with maximum precipitation in 
the summer. The Himalayas are a major barrier for the natural flow of the southwest 
monsoon (5000 m). Hence, the monsoon takes an entirely different course and the 
dominance of monsoon is not uniform throughout the region. The rainfall increases from the 
Indus basin in the west to the east up to Brahamaputra and then decreases in the Meghna 
basin. Mean annual precipitation ranges from 300 mm in the Ladhakh area in the west to 
1400 mm in Kathmandu and 4000 mm in Pasighat in the Brahmaputra basin. Similarly, the 
duration of the rainy season increases from the west (two months) to the east (eight months). 
As a consequence, the duration of high flow season increases from west to the east. At 
meso-scale, the rainfall is highly influenced by local orography. Precipitation in general 
increases from lowland valleys to higher mountain slopes. The windward slope gets more 
precipitation than the leeward. High intensities of rainfall are the characteristics of 
microclimate and occur more frequently in lowland areas than in the higher altitude. Such 
high intensity rainfall causes flash floods. However, such precipitation is highly localized.  

The lower and upper tropospheric atmospheric circulation results in four distinct rainfall 
seasons namely pre-monsoon (March-May), summer monsoon (June-Sept), post monsoon 
(October) and winter (Nov-Feb.). Pre and post monsoon rain is associated with thermal 
convection combined with orographical uplift and seasonal shift of the large circulation to the 
south. Winter rain is influenced by westerly disturbances and decreases from the west to the 
east. In general 60-90 percent of the annual total precipitation occurs during summer 
monsoon in the central and eastern part of the region. As a consequence, remarkable 
variations between high flow and low flow are observed particularly in the Ganges and 
Brahmaputra rivers.  

The onset and withdrawal of monsoon is associated with the northward and southward 
movement of the equatorial trough or monsoon trough. During the period of very active 
monsoon, the westerlies occasionally move south to the Tibetan plateau and easterly jet 
stream often shift northwards. During the monsoon period a large low-pressure cell exists 
over southwest Asia, intensified by the location of the Himalayas and Hindu Kush mountains, 
which trap warm air within the Indian Ocean basin. This low-pressure cell along with the 
Earth’s Coriolis force cause intense winds to blow from the southwest. The southwesterly 
winds from the Indian Ocean are warm and laden with moisture. As the air rises upon 
reaching the landmass, it cools off whereby its moisture holding capacity is reduced which 
results in very heavy rainfall. In the higher altitude, both accumulation and ablation of snow 
take place in the summer in the Ganges and Brahmaputra basin resulting remarkable 
seasonal variation in the flow. Since winter precipitation caused by westerlies is generally 
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higher than the monsoon rains in the Indus basin, such seasonal variation in discharge is 
comparatively low. Moreover, the proportion of area covered with snow and ice is 
comparatively higher in the Indus basin (3.24%) than in the Ganges (0.88%) and 
Brahamaputra (1.09%).   

 
 
Hydrology 
 
 The summer monsoon is the major supplier of water to the Himalayan mountain 
system. Over 80% of the GBM region annual rainfall is concentrated in three to four 
monsoon months, with much of the precipitation occurring in about 45 rainy days and more 
particularly in very heavy spells.  Although no precise quantification of the total volume has 
been possible, preliminary estimates have been made of the annual runoff of the major 
rivers.  The summary presented in Table 2 estimates the average annual runoff in excess of 
1,400 billion cubic metres (BCM). 

 
Table 2 

Annual runoff of the major Himalayan rivers 

River System Average Annual Runoff (BCM) 

Meghna 141.9 

Yarlungtsangpo 130.5 

Bramaputra 606.8 

Ganges 371.1 

Indus 143.6 
 

 A major hydrological problem in the Himalayan region is that of erosion and 
sedimentation. The Himalayan rivers are active and more dynamic in nature than in other 
parts of the world in view of the steep slopes and the geologically young Himalayan mountain 
system. It is estimated that between 0.5 and 1.8 billion tons of sediment are deposited 
annually in the Bay of Bengal. Not all sediment travel to the Bay of Bengal or to the Arabian 
Sea, part of it is deposited in the reservoirs and on the floodplains. This results in a gradual 
depletion of the storage capacity of reservoirs and their economic performance and severely 
reduces the flow capacity and navigability of river channels and further aggravates the flood 
problem. 
 
 The assessment, development and sound management of the water resources of the 
Himalayan region call for a thorough understanding of its hydrology. The development of an 
extensive and regionally accessible database of climate and hydrological parameters should 
be a major objective of all the countries that share the water resources. However, while the 
value of hydrological data has been widely recognized by the region’s governments some 25 
years ago and repeated alarms have been sounded the continuing lack of adequate data 
remains a major problem. The relative inaccessibility of the mountain areas and their 
extreme complexity are possible reasons why no systematic regional observation networks 
have been established. 
 
 A major constraint in the improvement of flood forecasting on national levels is the 
generally inadequate access to real time hydrometeorological data. At the regional level, the 
establishment of flood advisory services is constrained by the lack of internationally shared 
real-time data and information. Some exchange of data has occurred through bilateral 
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agreements between Nepal-India, Nepal-Bangladesh and Bangladesh-India. Such effort has 
primarily been focused for sharing of historical, not real-time, hydrologic data. 
 
A.3 Socio-economic and water resource indicators 
 
 It is estimated that about 10 percent of the world’s population live in the GBM region 
which represents only 1.2 percent of the world’s land mass.  The region is also characterized 
by endemic poverty and is the home of about 40 percent of the developing world's poor (with 
a daily calorie intake of less than 2,200-2,400 Kcal). Even though there has been a decline in 
the poverty ration in recent years, the absolute number of poor people has increased due to 
population growth. The performance of the region with respect to such social indicators as 
economic growth, education and health has been disappointing in comparison to other 
regions of the world. A summary of socio-economic indicators for Bangladesh, India and 
Nepal is provided in Table 3 below. 
 

Table 3: Socio-economic indicators of the region 
 

Indicators Bangladesh India Nepal Pakistan

Population (millions) 1998 128 987 24 132 

Annual growth rate(%) 1995-2000 1.9 1.8 2.5 2.8 

Infant mortality rate (per 1,000 live births) 1997 75 71 83 95 

Under-5 mortality rate (per 1,000 live births) 1997 104 88 117 136 

Maternal mortality rate (per 100,000 live births) 
1990-1997 850 437 1,500 340 

Access to safe water (% of population)1995 84 85 59 62 

Access to sanitation (% of population)1995 35 29 20 39 

Adult literacy rate (% of people 15 & above) 1997 50(M); 27(F) 67(M); 
39(F) 

56(M); 
21(F) 

55(M);   
25 (F) 

Female (as % of labour force) 1998 42 32 40 28 

Arable land (hectare per capita)1994-1996 0.07 0.17 0.13 0.17 

Per capita commercial energy use: annual (Kg of 
oil equivalent) 1996 197 476 320 446 

Per capita electricity consumption (KWh)1996 97 347 39 333 

Population below national poverty line (%), below 
US$ 1 per day, early 1990 48 37 43 34 

Per capita GNP (US $) 350 430 210 480 

 
Source: World Bank, Washington DC, World Development Report 1999/2000 
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The Indus Valley 
 
The river system of the Indus valley consists of five main rivers.  A brief description of the 
physiographic features of each of the rivers is provided below. 
 
1. Indus River 
 
River Indus is one of the longest rivers of the world and is the main river of the Indus valley. It 
originates near lake Mansarowar on the north side of the Himalayas range in the mountain of 
Kailash Parbat in Tibet at an elevation of 18,000 feet. The river length above Tarbela is about 
925 miles and catchment area of 180,000 sq miles. There are five right bank tributaries 
(Singhi, Shyok, Shiger, Gilgit, and Astore rivers) and three left bank tributaries ( Tansher, 
Dras, and Siran rivers). Most of the catchment above Tarbela is mountainous with some of 
the highest peaks in the world after Mount Everest. Most of the snow melt contribution comes 
from the area between 10,000 to 15,000 feet in elevation. The river enters the plains a few 
miles below Attock. It has very flat slope and wide bed with large formation of deltas in the 
province of Sindh.  
 
 
2. Jhelum River 
 
Jhelum river originates in the Kashmir valley about 34 miles east of Anant Nag. It flows in a 
north westerly direction through Srinagar on to Wular Lake. For a short distance of 20 miles 
from the lake to Baramula it moves along a somewhat southerly track and then turns 
westwards up to Muzaffarabad. The river then takes a sharp turn southwards and continues 
in that direction up to Mangla. From Mangla to Jhelum city it moves southwards and then 
turns westwards up to Khushab, beyond which it moves south up to its confluence with 
Chenab at Trimmu. Total length of the river is 510 miles with a catchment area of 24500 sq. 
miles. Emerging out of its mountainous source it has a steep slope of 230 ft/mile up to Anant 
Nag, after which it enters into area sloping at about 10 ft/mile up to Wular Lake. The 
catchment between Wular Lake and Baramula is flat with little or no slope. This feature of the 
area is extremely significant in the context of flood forecasting. River slope is about 35 ft/mile 
up to Muzaffarabad, increasing to 60 ft/mile upto Kohala and reducing to 10 ft/mile to 
Mangla. The river enters into planes after Mangla with a slope less than 2 ft/mile on the 
average until it joins Chenab at Trimrnu. River Jhelum has two major tributaries, the Neelum 
and Kunhar rivers, between Muzaffarabad and Kohala. Further downstream, two more 
tributaries, the Poonch and Kanshi rivers join it upstream Mangla. Between Mangla and 
Jhelum three smaller tributaries namely Suketar nallah, Bahdar Kas and Jabbakas enter the 
river along the left bank while another two nullahs, the  Kahan and Bunha join near Jhelum 
city and Rasool Barrage respectively along the right bank. 
 
3. Chenab River 
 
Chenab river is one of the largest river of Indus basin exceeded only by the river Indus. It has 
a total length of 770 miles and a catchment area of 26100 sq. miles which is almost equally 
divided between Pakistan and India/Indian held Kashmir. Upper most catchment of the river 
is snow covered and forms the North Eastern part of Himachal Pradesh. The river originates 
at the confluence of the Bhaga and. Chandra which flow along the two sides of the Baralacha 
pass at an elevation of 16,000 ft and converge at Tandi in Jammu and Kashmir State. From 
Tandi to Akhnur the river traverses the high mountains which are a part of Himachal and Pir 
Panjal ranges. The river enters Pakistan a little above Marala. From the highly elevated 
source region down to the plains below Akhnur the river under goes sharp variation in its 
slope. Above Tandi its slope is about 130 ft/mile, which is reduced to about 25 ft/mile 
between Tandi - Akhnur reach, and then down about to 2 ft/mile towards Trimmu. It has 
twelve tributaries out of which six (Chandra, Bhaga, Bhut Nallah, Maru, Munawwar Tawi and 
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Jammu Tawi) are across the border, while the remaining six (Doara, Dowara, Halsi, Bhimber, 
Palku and Budhi) join the river a little upstream of Marala from the right and left respectively. 
Another four tributaries enter the river above Salal Dam. 
 
4. Ravi River 
 
River Ravi originates from the lesser Himalayas range in India. Total length of the river is 
about 550 miles. The upper catchment is bounded to the north by the Pir Panjal range and to 
the South by Dauladhar range. It has a steep slope of about 17 ft/mile upto Madhopur which 
is reduced to above 6 ft/mile towards Jassar beyond which the river flows through flat plains 
with slopes averaging only one foot/mile. River Ravi has a catchment of about 15600 sq. 
miles. It has five major tributaries namely: the Ujh, Bein, Basantar, Deg and Hudiara nallahs. 
The river runs almost along the Indo-Pakistan border from a point 15 miles downstream of 
Madhopur over a distance of 58 miles up to a point 20 miles upstream Shahdara. It joins 
Chenab river below Sidhnai Barrage.  
 
5. Sutlej River 

Sutlej River originates in the vicinity of Lake Mansrowar near the source of Indus, Ganges 
and Barahampurta rivers. It has a length of about 960 miles and a total catchment area of 
47100 sq. miles. More than 70% of the river length, as well as the catchment area, lie above 
Ferozepur barrage in India. Its uppermost catchment is hilly comprising mountain ranges as 
Kailas, Panjal and Siwalik. The highest mountain range is the Himalayas range which is 
almost in the middle of the catchment above Ferozepur. Sutlej river has eight major 
tributaries. All the tributaries, except Rohinallah join the Sutlej river in India. Bias river is the 
largest tributary and is 280 miles long with a total catchment area of 6100 sq. miles all of 
which lies in the Indian states of Himachal Pradesh and Punjab. A number of control 
structures in the form of barrages and dams exist across the border in India. 

 
A.3 HKH-HYCOS initiative 
 
A.3.1 The WHYCOS programme 
 
 The mandate of the World Meteorological Organization (WMO), makes provision for 
assistance to its Member States in the establishment  and operation of  the water information 
systems they require for water resources management and the management of water-related 
hazards and disasters. This is done through its Hydrology and Water Resources Programme, 
and increasingly through regional components of the World Hydrological Cycle Observing 
System (WHYCOS), implemented in co-operation with other development assistance 
agencies.  
 

WHYCOS was established in 1995 with the following objectives: 
 
• To promote and facilitate the exchange, and use of water-resources data and 

information, using modern information technologies, including the Internet.  

• To strengthen the technical and institutional capacities of the NHSs to collect and 
process hydrological data, to meet the needs of their end-users for information on the 
status and trend of water resources; 

• To support the NHSs in enhancing the development and operation of adequate 
hydrological observation networks, so that they would provide information of a 
consistent quality, transmitted in real-time or near-real-time as required to national 
databases and regional information systems. 
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WHYCOS has been planned and is being developed through a series of regional 
HYCOS projects. 
 
The success of HYCOS projects such as the Mediterranean-HYCOS and SADC- HYCOS  
implemented in the Southern African Development region have been an encouragement for 
national governments and international donors to support other HYCOS projects worldwide. 
In particular the SADC-HYCOS project has proven its usefulness as source of hydrological 
information during the disastrous floods in Mozambique in 2001. 
 

Figure 1 shows the general scheme of a HYCOS data collection and dissemination 
network. Figure 2 shows the status of Development of the WHYCOS Programme. 
 
A.3.2 The HKH-HYCOS project 
 
 The HKH-HYCOS project is proposed to be developed as a regional component of 
the global WHYCOS programme. While the initial focus of the project is capacity building for 
flood forecasting through the establishment of a regional flood information system, it will have 
a number of common features with other regional components such as, for example, the 
methodologies to obtain real-time hydrological observations. The standard core of the project 
will be a regional hydrological information system that will be accessible to all participating 
countries. River level/flow and related information will be observed at specific sites and 
transmitted in real-time via meteorological satellite and/or other means of telecommunication 
to the National Hydrological Services to be used for forecasting purposes. The observations 
will be transmitted simultaneously to a Regional Centre for inclusion in the regional database. 
 
 The regional database is intended to provide a continuously updated picture of the 
regional flood situation and to serve the scientific community, who is seeking to reduce 
uncertainty regarding trends and variability in climate and water resources and in particular, 
the impact of climate change on water resources. The beneficiaries of such studies are the 
countries of the region whose decision-makers are provided with useful assessments and 
advice. The regional databases are also of value in improving our knowledge of global 
climate issues that require hydrological information. Addressing regional water and climate-
related issues calls for regional commitment and cooperation and is the basis on which HKH-
HYCOS will be built.    
 

B. PROJECT JUSTIFICATION 
 

B.1  Problem analysis  

 Floods are a recurrent natural disaster in the HKH region and an annual event in the 
GBM and Indus basins.  These floods often result in loss of life and damage to property and 
infrastructure, and cause psychological and emotional disturbance. It is the poor, forced by 
sheer necessity to occupy vulnerable flood prone areas, who constitute the bulk of the 
victims. Flooding is the principal natural factor of the growing poverty cycle.  Floods pose 
severe constraints for socio-economic development, investment in agriculture, physical 
infrastructure and industrial production where they are most needed. It has been shown 
around the world that reducing the damage caused by annual floods increases social and 
economical prosperity of the region.  Flood mitigation in the Gages, Bramhaputra and  
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 Figure 1: General scheme of data collection and dissemination network 

 

 

 

Figure 2: Status of Development of the WHYCOS programme 
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Meghna (GBM) and Indus basins is more than a regional hydrological priority; it is a socio-
economic necessity. 
 

 In the GBM region, Bangladesh bears the brunt of the flooding with four-fifths of the 
country being prone to inundation. A third of the land area is flooded every year and in an 
exceptionally high-flood year 50 to 60 percent of the country may be affected as happened in 
1988 and 1998. In 1994, approximately 52% of the population of Bangladesh lived in flood 
prone regions. 

  In the GBM plains of India floods have become a debilitating annual feature. It has been 
estimated that about 55 % of the total flood damage takes place in the Ganges and 
Bramhaputra basins. Of the total estimated flood prone area in India, about 68 % lies in GBM 
States, mostly in Assam, West Bengal, Bihar, and Uttar Pradesh.  

Collectively, the four largest floods within 1987-2000 saw over 6000 lives lost, 
displaced more than 57 million people and caused an estimated $7 billion in damages. The 
flood in 1998 caused over 2600 flood-caused deaths; 25 million persons displaced and 
estimated $3.4 billion (US) of damage in India and Bangladesh. The impact of these floods 
will only rise as the population in the floodplains grows and the value of infrastructure 
increases. 
 
Table 4 shows 2 major flood events that occurred during the period 1991–2000 in each of the 
countries in the HKH region. 
 
Table 4: Inventory of two recent floods in of the countries in the HKH region 
 

Country Year Month Killed Injured Homeless Affected Location 
1991 June 728 0 1,000 31,000 Arabjar, Chakush, Jabash Khurt, Lab-e-Jar, Qurda 

Ariq, Sultuq Khort, Aqcha, Qara Boyen (Jowzjan 
province) 

Afghanistan 
 

1996 April 102  51,400 51,400 Badakhstan, Takhar, Faryab, Helmand, Zabul, 
Nimroz, Kandahar, Heart and Farah Provinces 

1993 July 162 0 0 11,469,537 Banderban,  Sylhet, Brahmanbaria, Hobiganj, 
Moulvi Bazar, Sunamganj, Cox's Bazar, Feni, 
Comilla, Pabna, Sirajganj, Chittagong, Chittagong 
Hill districts 

Bangladesh 
 

1998 8-Jul 140 50 0 15,000,050 Mymensingh, Jamalpur, Sherpur, Hobiganj, 
Rangpur, Sirajangj, Manikganj, Pabna, Rajbari, 
Rajshahi, Kurigram, Faridpur, Nilphamari, 
Gaibandha, Lalmonirhat, Khagrachari, Chitagong, 
Feni, Comilla, Cox's Bazar, Tangail, Natore districts

1994 6-Oct 22   600 Punakha Bhutan 
 2000 Aug 200 0 1,000 1,000 Pasakha, Phuentsholing, Chukha 

1995 May 1,437 70,249 0 114,470,249 Hunan, Jiangxi, Guizhou, Hubei, Sichuan, Zhejiang, 
Fujian, Anhui, Guangdong, Guangxi provinces 

China 
 

1998 6-Aug 3,656 123,000 15,850,000 238,973,000 Hubei, Hunan, Sichuan, Jiangxi, Fujian, Guanxi 
Prov. 

1993 7-Jul 827   128,000,000 Punjab, Haryana, Himachal Pradesh,  Gujarat, 
Jammu and Kashmir, Rajasthan, Madhya Pradesh, 
Chandigarh, Assam  States 

1994 June 2,001 50 60,000 12,060,050 Assam, Arunachal Pradesh, Jammu and Kashmir, 
Himachal, Punjab, Uttar Pradesh, Goa, Kerala, 
Gujarat states 

India 
 
 

1998 Aug 1,811   29,227,200 Assam, Arunachal, Bihar, Kerala, Meghalaya, 
Punjab, Sikkim, Uttar Pradesh, West Bengal states 
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1991 13 Jul 23 0 17,570 377,546 Sagaing, Ayeyarwady divisions Myanmar 
 1997 21 Aug 68  33,768 137,418 Mon, Kachin, Shan states, Sagaing, Magwe Bago, 

Ayeyardwaddy divisions 
1993 23-

Aug 
1,048 268 0 553,268 Taplejung, Pantchthar, Markwanpur, Sindhuli, 

Sharlahi,  Rautahat, Sirahana, Chitawan, 
Kavrepalan-chowk 

Nepal 
 

1996 12-Jul 768 132 13,650 151,382 Taplejung,Pyuthan, Gulmi, Darchula, Baitadi, 
Rasuwa, Dhading, Morang, Siraha, Mahottaari, 
Rautahar, Nawalparasi, Rupandehi, Kapalvastu, 
Makawanpur, Bankey 

1992 Sep 1,334 0 4,698,670 12,324,024 Azad Kashmir Pakistan 
 2001 23-Jul 210 179 0 400,179 Islamabad Capital territory, Rawalpindi (Punjab 

province), North West Frontier province 

Source: EM-DAT: The OFDA/CRED International Disaster Database 
- www.cred.be/emdat - Université Catholique de Louvain - Brussels – Belgium 

 

Because of frequently recurring floods events people have learned to live with these 
conditions and are inclined to stay with their homes and protect their belongings when 
warned of impending high water.. In Bangladesh, as flood warning can be less than 24 
hours, there is inadequate time to secure belongings, move livestock, flood-proof dwelling 
and relocate as needed.  With an advance early warning, a significant reduction in losses 
can be obtained by taking preventive and protective measures. Timely warning provides time 
for the disaster services to best deploy their resources. 

The value of flood forecasting increases as the lead-time increases. Food forecasting is 
thus highly dependent on information communication and infrastructure capacity.  
Communication channels must disseminate information from national institutes to those 
responsible for disaster management and then directly to the people affected.  Within 
Bangladesh today, flood warnings are rapidly disseminated through the Internet, email, fax, 
telephone, wireless, radio and television.  

Presently flood forecasting is carried out by national agencies in many countries of the 
region. In Bangladesh, China, India and Pakistan the capacity and technology for flood 
forecasting within national institutions are well advanced. Forecasting models used by these 
countries are integrated with GIS systems to enable greater modeling ability and visualization 
of flood forecasts.  A major constraint in the improvement of flood forecasting on national 
levels is the generally inadequate access to real-time hydrometeorological data. At the 
regional level, the establishment of flood advisory services is constrained by the lack of 
internationally shared real-time data and information.  

 Some exchange of data has occurred through bilateral agreements between Nepa1-
India, Nepal-Bangladesh and Bangladesh-India. Such effort has primarily been focused for 
sharing of historical, not real-time, hydrological data.  
 

The exchange of data is not only limited by the inadequate access to real-time data 
and limitations in the exchange of data and information on the regional level but also by the 
inadequate number of observation stations in the headwater regions.  The mountain regions 
of the HKH have a density of hydrometeorological stations far less than that recommended 
by the World Meteorological Organization (WMO). Apart from the need for improved 
observation stations there is a need for technical co-operation and assistance for the 
development of data transmission, analysis and archiving as well as data dissemination 
protocols and communication with organizations responsible for disaster preparedness and 
mitigation.  

 

http://www.cred.be/emdat
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Shared hydrometeorological information between countries will increase confidence 
building between participating countries and institutions and will promote the awareness of 
mutual and regional benefits of shared data and information.  
The development of an integrated regional flood information system is therefore a critical 
component in any concept that aims to: 
-- Assess risk, 
-- Build capacity to respond appropriately, 
-- Avoid loss of lives and property, 
-- Avert damage to infrastructure, 
-- Minimize agricultural/industrial production losses, 
 
within the context of poverty alleviation of the population living in flood-prone areas. 

There is new recognition of the need for collaboration in flood data.  All countries 
within the basin have recognized that flood management is needed on humanitarian grounds 
and there has been a growing interest for regional flood data sharing. This data sharing will 
be voluntary and dependant on the individual policies of the countries of the region. 
 
With the objective to develop a framework for a regional flood information system to support 
disaster prevention and flood management, ICIMOD and WMO in May 2001, organized a 
high-level consultative meeting on Regional Cooperation for Flood Forecasting and 
Information Exchange. This meeting was supported by the US Department of State 
(Regional Environment Office for South Asia), US Office for Foreign Disaster Assistance 
(OFDA), and the Danish International Development Agency (DANIDA).  Participants from 
Bhutan, Bangladesh, China, India, Nepal and Pakistan by consensus agreed on the need for 
sharing of high flow data.  They expressed an interest in establishing a regional flood 
information system based on the proven concept of the World Hydrological Cycle Observing 
System (WHYCOS). 
 

The results of the First High Level Meeting led to the continuation of this process. As 
part of the second phase a consultative panel was formed comprising of technical and 
governmental representatives from each of the participating countries and a website 
(www.southasianfloods.org) was developed as a platform for sharing near real time data and 
information. This regional initiative is funded by the US State Department (Regional 
Environment Office for South Asia) and USAID/OFDA. The first meeting of the consultative 
panel was held in May 2002 with the objective of continuing the process to develop a 
regional flood information system based on the WHYCOS concept. The meeting agreed on 
the regional concept of a flood information system and recognized the need for existing 
bilateral agreements to be enhanced to contribute to the regional exchange of flood-related 
data.  The participants also drafted a short, medium and long-term action plan to carry the 
process forward.  
 
During the consultative panel meeting participants recommended that consultations be also 
held at national levels to define their needs and assess their current capacities and to 
recommend necessary institutional linkages. It was further recommended that Secretarial 
level meetings be held to obtain agreement on the final project proposal and to get the 
endorsement on the Project Document. 
 
B.2  Benefits to be derived 
 
 The primary benefits of the Project are the free and unrestricted access to and 
exchange of, flood flow data from a network of designated observation stations in the GBM 
and Indus river basins. The secondary benefits of the Project include capacity building, 
institutional strengthening and improved institutional linkages.  For example, the regional and 
national capacity and competence of the National Hydrological Services will be improved.  

 

http://www.southasianfloods.org/
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Their ability to operate and manage the modern systems for data collection and 
management, data exchange and information dissemination in both the national and regional 
context will be strengthened. Public awareness of flood management and flood 
preparedness will be enhanced.  
 
 Immediate beneficiaries are the decision-makers in flood forecasting centres and 
National Hydrological and Meteorological Services and organizations that are responsible for 
flood forecasting, flood disaster prevention and management of each of the participating 
countries. This would lead to their improved capacity to forecast floods, issue flood warnings 
and provide flood advisory services that are critical for flood disaster prevention and 
management down to the community levels. 
 

The target population that benefits from improved flood warning services is the 150 million 
people living in the HKH-region. Table 5 summarizes the population in the flood prone areas 
of the HKH region. 

Table 5: Population in the flood prone areas of the HKH region. 

 

Country Inclusions Area  
(in km²)* 

Population 
in 1997 
(approx.) 
(in millions) 

Density 
per km² 

Afghanistan 25 out of 30 provinces 390,475 15.54 40 
Bangladesh Chittagong Hill Tracts 13,295 1.14 86 
Bhutan Entire Territory 46,500 0.71 15 

China All of Tibet and Qinghai and parts of 
Yunnan and Sichuan 2,420,266 30.45 13 

India All of 8 and parts of 3 Northern States 461,139 41.16 89 

Myanmar All districts in the 4 states of Kachin, Chin, 
Shan and Rakhine 317,629 10.10 32 

Nepal Entire territory 147,181 21.66 147 

Pakistan 
North Western Frontier Province, FATA, 
Northern Areas, AJK and 12 Districts of 
Balochistan 

489,988 31.13 63 

Total 4,286,473 151.89 35 

* The area figures should only be taken as indicative and do not imply any judgment on the legal status of any 
territory or any endorsement or acceptance of such boundaries. [Source: ICIMOD] 

It should be noted that the population affected by floods in the HKH is beyond the 
population that resides within the flood-prone areas of the HKH region. Most of the 
nearly 600 million people living in the GBM and Indus basins are affected by floods 
because of the intertwined social-economic conditions The target population can in 
general be characterized as having a very limited adaptation capacity to recurring 
flood events. 

B.3 Expected end-of-project situation 

The Project will establish a framework for regional co-operation, based on the 
WHYCOS concept that will ensure the efficient functioning of a system for the 
collection and real-time transmission of hydrological data for flooding forecasting 
and warning and the sharing of information for effective flood management within 
the GBM and Indus river basins.  The Project is planned to be implemented in three 
phases as described in Section C below with specific goals defined for each phase. 
The end-of-project situation will be: 

• A regional Flood Information System, supported by all the countries of the 
GBM and Indus river basins, is established region-wide to deliver flood 

 

http://www.icimod.org.sg/hkh/hkhareapop.htm
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advisory services and serve as a platform to share flood-related data and 
information to reduce flood vulnerability; 

• The regional Flood Information System is integrated in the emerging 
concept of transboundary river basin management; 

• Near real-time meteorological and hydrological information is available to 
provide seamless flood forecasting at the national level and flood advisory 
services at the regional level. 

 

B.4 Reasons for Assistance 

 The recurrent floods in the HKH region affect the lives of almost the entire 
population and often have a devastating impact on the 150 million who occupy the 
flood plains. The transboundary nature of the rivers calls for a broader river basin 
approach to flood forecasting and warning and flood management. The institutional 
framework of HKH-HYCOS creates the favourable environment and working 
conditions for sharing the required hydrological data and information and joint 
consultations at the technical, professional and institutional levels. The consultative 
process and information sharing contribute towards building confidence and mutual 
trust among neighbouring countries over time.   

 
Important strategic considerations are: 

 
• Hydrological data and information are key elements for the inter-country cooperation on 

water resources management; 

• The issues related to floods (forecasting, warning, mitigation) have to be addressed at 
the regional scale with the active involvement of all the countries sharing river basins; 

• Effective flood forecasting and warning must be based on the availability of real-time 
hydrological and meteorological data; 

• The project provides access to the Global Telecommunication System (GTS) of WMO for 
real-time transmission of hydrological data; 

• The Project builds and enhances the capacity of the National Hydrological Services for 
flood forecasting and management in the region. 

From the above, it is can be concluded that the long-term results of the financial and 
technical assistance would be both positive and substantial. The Project will provide a 
cornerstone for sub-regional cooperation and for the development and implementation of a 
comprehensive approach for flood forecasting and management.  Both are key elements in 
poverty reduction, food security, economic development, social equality, and environmental 
sustainability. 
 

Commitment to the Project can be successfully used to lever further technical and 
funding support for broader water management programmes through strategic investments, 
partnerships and coordination with other developmental organizations in the region. 
 

The visibility of the HKH-HYCOS project is high due to the regional nature of the 
Project and the direct link to WMO and ICIMOD and other related international organizations.  
The Project provides a positive communications opportunity with the international community 
as well as with the stakeholders and Non-Governmental Organizations (NGO) in the region. 
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C. PROJECT  DESCRIPTION 
 
C.1 Goals and Objectives 
 

Goal:  
 
The overall goal of the project is the reduction in flood vulnerability in the HKH region with 
specific reference to the Ganges-Brahmaputra-Meghna and Indus river basins. 
 
Overall Objective: 
 
Enhancement of regional cooperation among the countries in HKH region for the timely 
exchange of flood data and information. 

 
Specific Objectives: 
 
 These specific objectives relate to the three phases of the project as described in 
Section C.2 below. 
 

Phase I 
 

• Assess the current institutional capacities, needs and requirements of the 
collaborating national institutions and recommend a framework for institutional 
linkages and cooperative mechanisms required for a regional flood information 
system 

 
• Demonstrate the technical feasibility of all components of the proposed flood 

information system at the national level 
 
• Adjust the project proposal for Phase II as appropriate 

 
• Organize a Donors’ conference to obtain commitment for funding the 

implementation of the HKH-HYCOS project.  
 

Expected Outcomes: 
 

The proposed feasibility study aims to support a process leading to the establishment of 
a regional Flood Information System for the improved exchange of flood-related hydro-
meteorological data and information among the participating countries. The following benefits 
are anticipated: 
 

• Strengthened regional cooperation in flood forecasting and information exchange in 
the Hindu Kush Himalayan Region 

 
• Assessment of institutional capabilities, needs, requirements and cooperation 

mechanisms for the development of a flood information system based on a fully 
participatory approach that involves national and international institutions. 

 
• Test of the technical feasibility of a regional flood information system to demonstrate 

the flow of data and information between participating countries.  Components of the 
flood information chain with regard to the acquisition and dissemination of data from 
project-oriented hydro-meteorological networks will be tested. 
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• Approval of pilot basins, the hydrometeorological network in these basins for the 
establishment of flood information system. 

 
• Commitment of donor contributions for an implementation phase based on the results 

of the feasibility study. 
 

 
Phase II 
 
• Implement a pilot project to demonstrate the technical feasibility and the political 

will to operate a regional flood information system. This will involve one selected 
sub-basin in each of the participating countries 

 
• Assess the performance and the effectiveness of the system through regular 

meetings of technical experts and relevant decision-makers 
 

• Seek agreement to implement the full-scale regional project 
 

• Adjust the Phase III proposal as appropriate. 
 

 
Expected Outcomes: 

 
• The lead time for flood forecasting is extended in the pilot basin(s) 

 
• An information dissemination system is established to improve flood disaster 

management and community response activities  
 

• The applicability of a real-time flood information system is proven and 
institutionalized. 

 
 

Phase III 
 
• Implement and activate a full-scale regional flood information system for the GBM 

and Indus river basins 
 

• Assess the performance and the effectiveness of the system through regular 
meetings of technical experts and relevant decision-makers 

 
• Assess the performance and the effectiveness of the system and make 

adjustments where feasible. 
 

Expected Outcomes: 
 
• A regional flood information system is established to deliver flood advisory services and 

serve as a platform for sharing flood-related data and information to reduce flood 
vulnerability 

 
• The flood information system is integrated into the emerging concept of transboundary 

river basin management 
• Near real-time meteorological and hydrological data and information are available to 

provide seamless flood forecasting at the national level and flood advisory services on  
the regional scale. 
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C.2 Development and implementation plan 
 

Strengthening regional cooperation for timely exchange of flood information requires 
a well coordinated process that needs to be fully participatory and progress on the basis of 
consensus building between the participating countries and institutions. It is estimated that it 
will require at least eight years for the process of effective sharing of flood information across 
the region to achieve full operational status in view of the need both to develop the political 
will and to enhance the technical capacity.  The project is planned to be implemented in three 
inter-linked phases as follows: 
 
Phase I - Feasibility study and infrastructure testing - (duration - 18 months) 
 
Phase II - Detailed planning and pilot project implementation – (duration - 36 months) 
 
Phase III – Implementation of a full-scale region-wide flood information system –  

(duration – 42 months) 
 

The development of the Phase I of the Project is the subject of a separate project 
document prepared by ICIMOD and WMO in August 2002 and submitted for consideration by 
the USAID and the Office of the US Foreign Disaster Assistance (OFDA). For the 
completeness of this document a brief description is provided below of the proposed 
activities and expected results as included in the Phase I project document.  
 

This document focuses mainly on the development and implementation of the Phase 
II of the Project.  A brief outline of Phase III is also provided but that will have to be further 
elaborated as progress and achievements during the implementation of Phase II are 
assessed. 

 
Phase I – Feasibility study and infrastructure testing (18 months)  
 

This initial phase will assess the current institutional capacities, needs and 
requirements and recommend necessary institutional linkages, frameworks and cooperative 
mechanisms required for a regional flood forecasting system. It will further test the technical 
feasibility of data acquisition and communication systems for making the regional network 
operational, and will prepare project investment proposals for submission to potential donors 
for funding the full-scale regional project.  Phase I consists of the following major steps: 
 

 
National Consultation Meetings - Representatives from national institutions of each 
country responsible for hydrological and meteorological data and forecasting services and 
the ICIMOD/WMO team will assess the institutional and technical requirements and the 
feasibility of the establishment of a regional flood information system. These consultations 
will focus on the identification of the hydrological and meteorological network, observations 
and transmission systems within each country and how they can be upgraded to achieve 
near-real time availability for regional flood data and information. 
 
Secretary Level Meeting - This meeting will obtain agreement on the final project proposal 
and the signatures of the country representatives to endorse the project document. This will 
then be the basis for regional collaboration and seeking support for the implementation of the 
project. The Secretaries of the concerned Ministries of the participating countries will be 
invited. 
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Testing Phase - The objective of the testing phase is to demonstrate the feasibility of all 
components of the proposed flood information and communication system. It will be 
comprised of the following testing and demonstration activities: 

- Institutionalized communication channels including satellite systems, 
- Identification of test stations in the field, 
- Data Collection Platforms (DCP) and telecommunication systems, 
- Data and information dissemination system including the use of the internet 
- Prototype archival system for data and information 
- Communication links and input of data for flood forecasting services 
- Communication links to organizations responsible for disaster prevention 

 
The experiences of similar HYCOS systems will be consulted prior to the testing 

phase.  Consultations will be conducted with NOAA and USGS on their experiences on 
similar activities and explore the possibilities to using them in this Project. 
 
Reports - Based on the meetings, both political and technical issues will be assimilated in a 
series of reports followed by a final report.  From the final report, investment proposals will be 
developed. The reports will be produced by ICIMOD and WMO with input from national 
institutions and collaborating agencies. 
 
Donor Conference - On the basis of the project results and the reports, a donor conference 
will be organized to fund full implementation of the project. Donors will be invited to discuss 
the project and agree on possible modalities for funding and implementation of the project 
components. Prior to the donor conference, contacts will be made with potential donors and 
documentation will be prepared to suggest different models for project implementation and 
donor participation. 
 

This phase is linked to a proposal submitted to the US Department of State (Regional 
Environment Office for South Asia) in April 2002 and to USAID/OFTA in August 2002 that 
focused on regional and institutional cooperation in flood forecasting. 
 
Phase I budget 
 
 The budget for Phase I is estimated at US$ 250,000. 
 
 
C.3  Project components  (Phase II) 
 
 The Project will build on the results of its Phase I.  The expected outputs are planned 
to be delivered in four distinct components: 
 

• Framework for cooperation 
• Regional flood observation network 
• Regional flood information system 
• Training and Public Awareness 
 

A description of each component is provided below.  Details of the activities under each 
component, the expected results and corresponding indicators are included in the Logical 
Framework provided in Annex 2 of the document. 
 
Component 1: Framework for cooperation 
 

The wide diversity of the abilities of countries in the region with regard to flood 
forecasting and management offers the opportunity for bilateral and regional technical 
cooperation. In addition to existing bilateral agreements between countries, the concept of 
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regional cooperation as already implemented in many other regions of the world offers a 
much wider scope for the exchange of know-how, knowledge, technology, data, and 
information especially with regard to the integrated development of shared river basins. In 
this respect, the regional flood information system proposed provides the platform for the 
design and development of the technical solutions and operational systems that will provide 
data and information indispensable for flood management, disaster preparedness and 
mitigation, and the protection of lives and property. The need for an institutionalized 
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. 

Based on the findings of the first consultative meeting (Kathmandu, May 2001) and 
the recognition of the benefits of regional cooperation to address the problems cited above, 
strategic and specific objectives for the development and implementation of an HKH-HYCOS 
project were identified as listed below. The identification of objectives was based on the 
principle that the reduction of loss of lives, property, and infrastructure has the highest priority 
in an integrated approach for flood management which recognises both the beneficial and 
negative effects of floods. 

 
Strategic Objective  

The proposed regional flood information system aims to provide the operational 
concepts and tools for improving integrated river basin management, specifically by 
managing floods and thus contributing to minimization of the loss of lives and property, 
reduction of poverty, and the acceleration of economic development in shared river basins 
affected by recurring flood events.  

 
 
Specific Objectives  

3. Planning and implementation of a regional HKH-HYCOS focusing on the 
establishment of an efficient and operational flood forecasting information system 
based on real-time data and information.  

4. Provision of relevant data and information products for disaster preparedness and 
reduction plans and activities by and among participating countries.  

 

The development and operation of a regional flood information system require the firm 
commitment of the participating countries to a framework for regional cooperation. The basic 
elements of such a framework are summarised below.  

(i) There is a need for improvement of flood forecasting systems and the extension 
and upgrading of hydro-meteorological networks with real-time capacity, 
improvement of data quality, and effective information collection and 
dissemination.  

(ii) Capacity building in terms of institutional capacity and professional expertise has 
been recognised as being essential for the development and implementation of an 
operational multilateral flood information system.  

(iii) In all countries there is a multitude of co-operating organisations and government 
agencies, and there is a need for their cooperation with regard to the 
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establishment of a regional flood forecasting information system. Improved 
consultation and exchange of data and information is recognised as the principal 
approach to achieve this goal.  

(iv) 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 all levels. This includes the dissemination of information to 
flood-prone areas in order to ensure effective disaster preparedness.  

(v) An assessment of existing flood forecasting systems and additional information 
and concepts for the improvement of information collection, data-sharing 
transmission of data, and data screening is needed for the development of the 
flood forecasting information system.  

(vi) In this regard, national procedures for data collection, processing, quality control, 
archiving, access to data, modelling, flood forecasting, and dissemination of flood 
warnings and forecasts need to be improved in a joint effort of regional 
cooperation.  

(vii) Agreements with the National Hydrological Service (NHS) of each participating 
country should be made stating the technical and financial arrangements for 
collecting data for the project. Each agreement shall include a list of stations to be 
monitored by each respective NHS under the framework of HKH-HYCOS.  

(viii) Considering the need to find donors to assist in the development of an HKH-
HYCOS, WMO and ICIMOD propose the development and implementation of 
HKH-HYCOS in the form of river basin sub-components, which could be 
launched in parallel, depending on the commitment of the stakeholders and the 
availability of funds. The different components will nevertheless have to work in 
close cooperation, in the form of an information network, in order to maintain the 
objective of having an information system on flood information for the entire HKH 
region.  

 
(ix) The system will enhance technical cooperation between countries in the region 

using state-of-the-art observation, forecasting, and communication technologies 

(x) The system will contribute to the mitigation of flood-related disasters 

(xi) The system will provide a common platform to assess knowledge, data, and 
information through contributions of all participating partners 

(xii) This framework will not provide for the following; 

o A centralised regional operational flood forecasting function 

o Infringement of national ownership of data and information 

o Interference with national responsibilities in flood forecasting 

o Substitution of bilateral efforts and agreements 

 

Component 2: Regional flood observation network 
 

This will provide for the up grading of one meteorological two and hydrological 
stations in one sub-basin in each of the six participating countries (Bangladesh, Bhutan, 
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China, India, Nepal and Pakistan). The final specifications for each type of station will be 
elaborated during Phase I of the Project, but it should be clearly understood that all 18 
stations will be equipped with satellite linked Data Collection Platforms (DCPs) for the real-
time data transmission. The stations will be located so as to be incorporated into and be an 
effective part of the overall regional observing network for flood forecasting to be completed 
in Phase III of the Project. For ease of installation, maintenance, operation and training, 
equipment should be standardized as much as possible. All stations will be equipped for 
water level recording (and subsequent river discharge determination). Some of the DCPs 
may be fitted with additional sensors to monitor rainfall and meteorological parameters or 
certain water quality parameters. The training of national staff in the maintenance and 
operation of DCPs will be carried out by the equipment supplier as part of the procurement 
contract. The tasks under this component are: 

• Organization of procurement and delivery of equipment 

• Installation of equipment and operationalize stations 

• Establishment of  data transmission and reception procedures 

• Training of staff in the installation, maintenance and operation of equipment, with 
particular attention to DCPs.  

 

Component 3: Regional flood information system 
 
 The regional flood information system will consist of an effective data and information 
transmission/reception capability, adequate national and regional databases and data 
management systems and the required technical and professional skills. The functioning of 
the system will provide for data observations from the prescribed network to be transmitted, 
to the national centres and to a regional centre.  WMO will facilitate data transmission via 
satellite on the World Weather Watch Global Telecommunication System at fixed and 
appropriate time intervals to be agreed with the satellite operator. The tasks to be 
accomplished under this component are: 
 
• Comprehensive analysis of the needs of the participating countries with respect to 

database structure, database management system, and software that meet those needs 
leading to the upgrades of the systems as needed (This review will be carried out in 
Phase I); 

• Provide or upgrade computer hardware at each Service, and install the database 
management system software thereon; 

• Design and establish the regional database at the regional centre, and develop protocols 
for data exchange with national centres; 

• Develop and introduce procedures for quality assurance and archiving of incoming data; 

• Develop standard procedures and format for basin-wide flood advisories;  

• Train staff in the use and maintenance of all components of the database management 
system and associated procedures. Training will be primarily on-the-job instruction in 
each service, with an introductory two weeks regional training course supported by 
follow-up on-the-job assistance and advice. 

 
 
Component 4: Training and Public Awareness 
 
 While the issue of flood forecasts and warning has been an on-going practice at the 
national level, basin-wide flood advisories is a new element being introduced. Provision is 
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made for national agencies involved in disaster preparedness and flood warnings as well as 
the general public to be appropriately sensitised regarding basin-wide advisories.   
 

This component will consist of two sub-components: 

• Training of personnel of the National Hydrological Services on the activities identified in 
the Project components  2 and 3 above, as well as on other assessed needs; 

 
• Public awareness campaign and sensitising water agencies and decision-makers. 

Training will be carried on all levels from the technicians to the professionals (University 
graduates) and number of sessions will be adjusted according to the specific needs of 
the countries. The training will be conducted through regional courses conducted at the 
Regional Centre and through roving in-service sessions. 
 
 

D. ORGANIZATION AND MANAGEMENT 
 
D.1  Implementing partners 
 
 The project will be implemented with technical support provided by the International 
Centre for Integrated Mountain Development (ICIMOD) and the World Meteorological 
Organization (WMO and by the relevant national institutions of the participating countries 
listed below as follows:   
 

Bangladesh:  Flood Forecasting and Warning Center, Bangladesh Water 
Development Board 

 
Bhutan: Department of Power, Department of Geology and Mines 
 
China:   Meteorological Administration, Bureau of Hydrology 
 
India:  Central Water Commission, India Meteorological Department 
 
Nepal:  Department of Hydrology and Meteorology 
 
Pakistan: Pakistan Meteorological Department, Federal Flood Commission. 
 
In addition to the above, a number of other international organizations/institutions 

have shown interest in the project. These include: 
 
U.S. Office of Foreign Disaster Assistance (OFDA) 
US Department of State (Regional Environment Office for South Asia) 
Japan Meteorological Agency (JMA) 
Asian Disaster Preparedness Centre, Bangkok (ADPC) 
National Oceans and Atmospheric Administration (NOAA) 
United States Geological Survey (USGS) 
Asian Development Bank (ADB) 
World Bank (WB) 

 Mekong River Commission (MRC) 
 
D.2 Management and reporting structure 
 

 A project Regional Steering Committee will be established to oversee policy issues 
and the strategy and implementation of the project. Further, an Implementing Agency will 
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be appointed to take responsibility for the project implementation and management. A 
Project Regional Centre (PRC) will be established and headed by a Project 
Coordinator/Manager. The PRC will also serve as the Project Management Unit (PMU) for 
this Phase II of the Project. Project Performance Monitoring and Evaluation will be provided 
by WMO in collaboration with ICIMOD and the Project Management Unit to ensure 
consistency in the implementation of the project. Other staff of the PRC/PMU will include and 
Electronic Data processing Expert and a Technical Assistant. The job descriptions of the 
Project Coordinator/Manager and the Electronic Data Processing Expert are given in 
Annex 4. Provision is also made for short-term services of international consultants on flood 
forecasting and database management. The staff of the PRC should preferably be drawn 
from within the region on a rotation basis, with due attention given to competence and 
experience of the candidates in the selection process. The selection of the staff of the PRC 
will be made by the Implementing Agency from among the candidates nominated by the 
National Services. Project management will be guided by an annual project plan, against 
which the Executing Agency will report to the Project Steering Committee semi-annually. 

 
It is proposed that ICIMOD be designated as the Implementing Agency of the project. 
ICIMOD is centrally located in the HKH region and each of the countries is officially 
represented on its Board of Governors.  ICIMOD draws on professional expertise from the 
participating countries and has a strong record of technically superior work on transboundary 
water resource issues.  ICIMOD is eminently qualified to undertake this initiative. The 
ICIMOD Secretariat will host the Project Regional Centre. Details of ICIMOD’s activities can 
be viewed at URL: http://www.icimod.org. 

 
WMO will be the executing organization. WMO, as the custodian of WHYCOS, has 

been collaborating with National Hydrological and Meteorological Services and donor 
organizations in the planning and implementing of more than fifteen demand-driven regional 
HYCOS projects involving in excess of 100 countries in various regions of the world. WMO 
will facilitate data and information exchange and provide technical support and guidance so 
as to ensure that HKH-HYCOS is consistent with other HYCOS projects and meets the 
global objectives of WHYCOS. The full scope of WMO's overall activities can be viewed at 
http://www.wmo.ch. 
 

 

http://www.wmo.ch/
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D 3  Responsibilities of project implementers D 3  Responsibilities of project implementers 
  
 The responsibilities of the various participants of the project are outlined in the 
following sections: 
 The responsibilities of the various participants of the project are outlined in the 
following sections: 
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D.3.1 Regional Steering Committee 
 

The Regional Steering Committee will be the highest executive body of the Project. 
Its role will be to ensure Project coherence and to oversee Project policy, strategy, and 
implementation. It will decide on any changes to the Project document and approve the 
annual work plans and budget (Table 6). The Committee will consist of representatives of the 
participating countries, the External Support Agency(ies) - primarily the donor(s), ICIMOD 
and WMO and would be serviced by the ICIMOD Secretariat. To ensure that the Committee 
is fully effective, it will be desirable to obtain the commitment of the participating countries 
(through MoUs with the Implementing Agency) to make available representatives who will 
attend all meetings and be able to devote the time needed for the work of the Committee. 

Table 6: Responsibilities of the Regional Steering Committee 
 

Determine Project policies and strategies • 
• Manage conflicts or disagreements among participating countries and organizations 
• Approve the Project implementation plan  
• Approve annual work plans and budget 
• Monitor Project implementation 
• Approve any changes to the Project document 
• Assess Project progress and success 
• Provide a communication channel with regional bodies and other interests 
• Report on progress to higher  national authorities as required 

 
 
D.3.2 Participating countries 
 
 The participating countries will have a number of responsibilities for Project 
implementation (Table 7). To assure Project success and to help assure post-Project 
sustainability, it will be essential to have an agreement of the participating countries to act on 
these responsibilities, possibly in the form of a Memorandum of Understanding (MoU). The 
partner countries should commit themselves to provide the real-time data generated under 
the Project to the Project Regional Centre. The likelihood of Project success will be 
increased if funds can be provided to the NHSs of the participating country to cover their 
Project-related costs. The Implementing Agency will assist participating countries in 
determining their budgetary requirements to meet their obligations and fulfil their 
responsibilities. 
 

Table 7: Responsibilities of the participating countries 
 

Provide support to missions by staff from the Project Regional Centre  • 
• Provide appropriately qualified staff to participate in Project activities, as required 
• Manage any impediments to successful Project implementation (e.g. land access) 
• Carry out installation and other work required to establish the projects components, with 

the assistance, where needed, of the Project Regional Centre  
• Perform on-going, routine activities related to o the operation and maintenance of Project 

installations 
• Disseminate data and information to users, and to the Project Regional Centre 
• Provide information about the Project to national interests and the public 
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D.3.3 Implementing Agency 
 

The Implementing Agency will supervise the project. It will be responsible for 
implementation, management and administrative/financial control of the Project (Table 8). 
The essential characteristics of the Implementing Agency are demonstrated project 
management capabilities and wide acceptability by the participating countries, donors and 
stakeholders. The Implementing Agency will establish a Project Management Unit. The 
Project Management Unit will carry out the Project activities under the responsibility and 
control of the Implementing Agency to which it will report regularly.  

 
Table 8: Responsibilities of the Implementing Agency 

 
Obtain, coordinate and administer Project funding • 

• Prepare a draft Project implementation plan  
• Set-up a Project Management Unit (PMU) 
• Manage the tender process for the provision of services and procurement of equipment 

under the individual sub-projects 
• Manage procurement of materials and equipment 
• Provide administrative assistance of the Project 
• Report to the Steering Committee on the progress of the project  

 
 
D.3.4 Project Regional Centre (PRC) 

 

The Project Regional Centre (PRC) is the dedicated structure of the Implementing 
Agency. It will act as a focal point to coordinate the project activities implemented in and by 
the participating countries, foster regional cooperation in sharing basin-wide flood data and 
information, and provide a forum for exchange of expertise. For this Phase II of the project, 
the PRC will serve as the Project Management Unit and execute the tasks identified in the 
mission statement of the PRC. Table 8 summarises the responsibilities, and Annex 3 
provides a fuller statement, as well as criteria for selection of the Project Regional Centre. 

 
Table 8: Summary responsibilities of the Project Regional Centre 

 
• Act as a focal point to coordinate the Project activities implemented in and by the 

participating countries  
• Monitor DCPs and forward data to NHSs that do not have direct access to satellite data 
• Manage a regional database and associated functions (data dissemination etc.). 
• Provide all services (training, on-going assistance and advice etc) which are not provided 

under other arrangements  
• Foster regional technical and scientific cooperation in the field of flood monitoring and 

management 
• Provide a forum for exchange of expertise and knowledge 

 
 
 
D.3.5 Executing Agency 
 

The WMO will oversee and facilitate the Project implementation and provide technical 
and scientific backstopping (Table 9). WMO as the custodian of the WHYCOS will provide 
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critical technical service to guide ICIMOD on the implementation of the Project, ensuring that 
the Project takes maximum benefits from lessons learned in implementing other HYCOS 
projects and ensuring its linkage with on-going or planned HYCOS components and with the 
global WHYCOS programme. As such, WMO shall sit on the Project Steering Committee and 
provide technical assistance throughout the duration of the project. 
 

Table 9: Summary responsibilities of WMO 
 

Assist in seeking Project funding • 
• Facilitate Project implementation 
• Support the Implementing Agency by advising on technical standards 
• Advise on the preparation and evaluation of tenders for equipment and services 
• Provide the link with the meteorological community to facilitate the use of GMS and 

exchange of data through the GTS and other means of telecommunication 
• Provide project monitoring and evaluation services 
• Interact with the Project, through regular missions and participation in the Project 

Steering Committee meetings and other meetings 

 
E. PROJECT IMPLEMENTATION 
 
E.1 Project start-up 
 

The Project will be implemented in close collaboration with the national counterpart 
agencies, as listed in Section D.1 above, of the six countries sharing the Indus and the GBM 
river basins, ICIMOD, including the Project Regional Centre. It will provide field equipment for 
the collection and transmission of data, office equipment for data reception and for database 
development and management and training of staff of the NHSs in modern hydrological 
practices. It will also provide the services of international experts to assist with the 
implementation of specific Project activities. The Project will be launched with the termination 
of Phase1 and will build on the results of that Phase. It will commence with the recruitment of 
the Project Manager/Coordinator. The tasks to be carried under the Project will be measured 
against verifiable indicators. The means of verification are summarised in the logical 
framework given in Annex 2. 

 
E.2 Input requirements 
 
 The Phase I of the project is estimated to cost US$ 250,000 and is the subject of a 
separate project document submitted for the consideration of the USAID/OFDA OFDA and 
the US Regional Environment Office for South Asia. Phase II of the project is estimated to 
cost US$ 1,584,414. A summary of these estimates is provided in Table 10 below and a 
detailed breakdown presented in Annex 5.  
 

Table 10 – A summary of the cost estimates of Phase II 
Project component/ activity Cost estimate in US$ % of total cost 
Project personnel 324 200 20.5 
Framework for co-operation 254 000 16.0  
Regional flood observation 
network 

375 000 23.7  

Regional flood information 
system  

165 000 10.4 

Training and public 
awareness 

60 000 3.8 

Project evaluation 29 000 1.8 

 



- 36 - 

Support to PRC 72 000 4.5  
WMO support cost 75 000 4.7 
Contingencies 230 214 14.6 
Total Phase II cost  1,584,414 100 

 
 
 

E.3 Project monitoring, reporting and evaluation 
 

The Project will be monitored principally by the Implementing Agency, drawing on 
monthly reports provided by the Project Manager and the Project Regional Centre. Six-
monthly reports will be prepared by the Implementing Agency, for transmittal to the Regional 
Steering Committee. All reports will cover technical, financial, and administrative matters, 
using the performance indicators set out in the Logical Framework (see Annex 2) in this 
project document. This reporting also should include particular reference to exceptions (i.e. 
failures to achieve planned results), changing circumstances that present threats or risks to 
the Project, and measures taken or proposed in response. The reports should be suitable for 
distribution to partners and key stakeholders, and therefore should be of more than simply 
administrative interest.  Project progress and achievements will be evaluated by the Regional 
Steering Committee, based on monitoring and evaluation documentation during annual 
review meetings.  

An independent evaluation will be carried out mid-term and two months prior to the 
end of the Project. For this purpose, a consultant will be appointed for a period of up to one 
month. He/She will visit the PRC and the participating countries and will report to the 
Regional Steering Committee and to the Cooperating Partners. 

Performance indicators  

The Logical Framework (Annex 2) includes a list of verifiable indicators of 
achievement, and the associated means of verification. As far as possible, acceptable levels 
of the indicators will need to be quantified, so that achievement can be compared against 
predefined standards. Some indicators (e.g. the acceptability of a QA programme) will 
require judgement by WMO, the Cooperating Partner and the Regional Steering Committee. 
Normally, achievement of results will be verified by reports to the Regional Steering 
Committee or files maintained for Quality Assurance purposes by output providers. In some 
cases, a less formal approach to verification will be necessary, via interviews with NHS 
Directors or stakeholders. 

 
F. KEY ASSUMPTIONS 
 

The Project design is based on a number of assumptions that include the following: 
 

1. The WMO Geostationary Meteorological Satellite Service and its Global 
Telecommunication System will be accessible to the Project; an alternative would be 
other satellite systems and means of telecommunication; 

2. The Implementing Agency is able to maintain awareness of events and changing 
circumstances that have an impact on the Project; 

3. The Implementing Agency will be able to establish and maintain effective working 
relations with the participating country governments,  the NHSs, and other 
stakeholders; 

4. It will be possible to arrange payment of NHSs for disbursements and services that 
they provide under the Project; 
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5. Participating country governments and their departments/ministries will agree to their 
NHSs taking responsibility for the routine Project activities; 

6. NHS staff who are trained by the Project will be retained by their Service, or it will be 
possible to train replacements in time for them to take responsibility for Project tasks. 

 
G. RISKS 
 

The technical and financial risks are generally ranked as of low to medium 
importance, and there should be little difficulty in managing them.  The key issues involving 
risks and expected mitigating strategies are listed below as follows: 

Risk 1: Lack of cooperation between the various NHSs in the HKH Region, the Project 
Regional Centre / Project Management Unit in the Project design and 
implementation [low]; 

 Mitigating Strategy: The participating governments and the national agencies 
concerned have demonstrated, during two prior consultative meetings, their desire 
to work cooperatively in sharing information for regional flood management.  In 
addition, ICIMOD provides the regional mechanism and focus for the Project.  Any 
issues with respect to the cooperation would be managed through ICIMOD and the 
open and participatory approach that has been developed should continue; 

Risk 2: NHSs staff may be overburdened and have limited time to participate in the Project 
implementation due to other commitments [low]; 

 Mitigating Strategy: The Project directly involves the high level officials of the 
Departments of Water and of Meteorology of each participating country, who are 
aware of staff commitments and other on-going and potential projects.  Flood 
management is considered high priority due to the added political dimension; 

Risk 3: Field equipment installed by the project may be damaged or destroyed due to 
vandalism or natural disasters such as floods and thus impact on the project 
activities [medium]; 

 Mitigating Strategy: The Project will work with the NHSs and the PRC to ensure 
adequate protection of equipment and adequate spares and replacement 
instruments are available; 

Risk 4: Failure to implement project activities due to security problems [medium]; 

Mitigating Strategy:  

Security problems exist in certain parts of the project region. However, the areas of 
high risk are known and will be excluded in the project design. There is a low risk 
that the project could be suspended due to a deterioration of security throughout all 
project areas in the six participating countries. 

 

H. SUSTAINABILITY 

Experience in many developing countries indicates that it is impossible to assure the 
long-term sustainability of a development project. In the water resources sector, many 
projects have been implemented but have had little or no lasting effect. A range of reasons 
can be identified, including the frequent loss of key staff, the higher priority placed by 
governments on other areas of expenditure, government restructuring, inadequate provision 
for on-going operation and maintenance, and so forth. The risk assessment in Section G 
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above attempts to identify and address these reasons for lack of sustainability. The NHSs will 
benefit from institutional strengthening initiatives for flood forecasting and warning and flood 
management.  

Fundamentally, projects are more likely to be maintained if they clearly meet a need 
of which the government is acutely aware, and the benefits of post-project expenditure 
clearly exceed the costs and the benefits of other possible expenditures. The benefits to be 
derived from this Project with regard to the protection of life and property and poverty 
alleviation are abundantly clear from both the socio-economic and political perspectives. 

 
 

A key thrust of the Project is to maximise participation and technical capacity in the 
participating National Meteorological and Hydrological Services and supporting national and 
regional organizations, so that they are willing and able to continue the project activities after 
project funding terminates. The likelihood of post-project sustainability varies considerably 
among the countries of the region. The Project is conceived and designed to maximise the 
likelihood of sustainability in all participating countries, but it cannot realistically be 
guaranteed. Some countries will be able to stand-alone; others will require on-going 
assistance. The regional bodies will have a crucial role to play, in either case. 

 
To assure sustainability beyond the end of the Project, the equipment (including 

observing stations, analytical procedures, and computer systems) must be handed over to 
partner countries as a “going concern”. It is also important that the technology that is 
selected is appropriate to the HKH region, including the acquired skills of NHS staff during 
the design life of the equipment.  
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ANNEX 1  

DCP STATIONS TO BE INCLUDED IN HKH - HYCOS 

 

This information has to be provided by the participating organizations for both hydrological 
and meteorological stations in selected river basins. 

The following tables provide a template for the documentation of this information 
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DCP-Stations to be included in HKH-HYCOS 

 
COUNTRY: Bangladesh 
 
 

Hydrological Stations 

 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6   
 

 

7   
 

 

8   
 

 

9   
 

 

 
 
 
Meteorological Stations 
 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6 
 

   

7 
 

   

8 
 

   

9   
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DCP-Stations to be included in HKH-HYCOS 

 
COUNTRY: Bhutan 
 
 

Hydrological Stations 

 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6   
 

 

7   
 

 

8   
 

 

9   
 

 

 
 
 
Meteorological Stations 
 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6 
 

   

7 
 

   

8 
 

   

9   
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DCP-Stations to be included in HKH-HYCOS 

 
COUNTRY: China 
 
 

Hydrological Stations 

 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6   
 

 

7   
 

 

8   
 

 

9   
 

 

 
 
 
Meteorological Stations 
 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6 
 

   

7 
 

   

8 
 

   

9   
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DCP-Stations to be included in HKH-HYCOS 

 
COUNTRY: India 
 
 

Hydrological Stations 

 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6   
 

 

7   
 

 

8   
 

 

9   
 

 

 
 
 
Meteorological Stations 
 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6 
 

   

7 
 

   

8 
 

   

9   
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DCP-Stations to be included in HKH-HYCOS 

 
COUNTRY: Nepal 
 
 

Hydrological Stations 

 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6   
 

 

7   
 

 

8   
 

 

9   
 

 

 
 
 
Meteorological Stations 
 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6 
 

   

7 
 

   

8 
 

   

9   
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DCP-Stations to be included in HKH-HYCOS 

 
COUNTRY: Pakistan 
 
 

Hydrological Stations 

 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6   
 

 

7   
 

 

8   
 

 

9   
 

 

 
 
Meteorological Stations 
 
 Name Coordinates (Lat/long) River Basin 

1   
 

 

2   
 

 

3   
 

 

4   
 

 

5   
 

 

6 
 

   

7 
 

   

8 
 

   

9   
 

 

 



Sta
 
 
 
 
 Tasks 

 
 
Assess the current institutional cap
needs and requirements of the collab
national institutions and recomme
framework for institutional linkages
cooperative mechanisms required 
regional flood information system 
 
 
Demonstrate the technical feasibility 
components of the proposed flood infor
system at the national level 
 
 
Adjust the project proposal for Phase
appropriate 
 
 
Organize a Donors’ conference to 
commitment for funding the implementa
the HKH-HYCOS project 
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ge 1: Feasibility study and preparatory work 
 

Logical Framework 

Stage 1: Feasibility stu paratory work 

Verification indicator Means of verification Assumptions 

acities, 
orating 
nd a 
 and 
for a 

 
An objective report on the 
results of a survey 

 
Country visits and 
interviews with
directors of NHSs and 
seniors government 
officials 

 
Countries are committed 
to share data and 
information for flood 
forecasting and warning 

 

of all 
mation 

 
Successful data and
information transmission,
reception and use 

 
 

Interviews with 
national staff and 
conduction field trials 

  

 II as 
 
An acceptable Implementation 
plan 

  

obtain 
tion of 

 
Donor’s commitment to project 
funding  

 
Signed project
agreement 

 Funding is possible by 
an individual or multiple 
donors 

 

dy and pre

Logical framework

A
nnex 2
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Phase II – Detailed planning and pilot project implementation 
 

Logical Framework (continued) 

 Tasks 
 

Verification indicator Means of verification Assumptions 

 
Component 1:  Framework for cooperation 
 
 
• Organize Ministerial level meetings for the 

launching and evaluation of this phase of 
the project  

 

 
Report of meetings 

 
Circulate to Ministers 
concerned  

 
Each country will agree 
to share data and 
information needed for 
flood forecasting and 
warning  
 

 
• Organize bi-annual regional

implementation/co-ordination meetings of 
technical experts of the participating 
countries   

 Progress reports on the project 

 

  
Circulate to technical 
experts concerned 
 

 
Each country will make 
available the services of 
suitably qualified 
experts to work on the 
project 

 
• Organize annual meetings of national co-

operating agencies within each of the 
participating countries  

 

 
Report of meetings  

 
Circulate to agencies 
concerned 

 
The relevant national 
agencies will be invited 
to participate in the 
project 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 A

nnex 2, p.2
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Phase II – Detailed planning and pilot project implementation 
 

Logical Framework (continued) 

 
 
 
 
 
 Tasks 

 
Verification indicator Means of verification Assumptions 

 
Component 2:  Regional Flood Observation Network 
 
 
Task 1 – Procurement and delivery of 
equipment for 12 hydrological stations; (DCPs 
with sensors and peripherals) and six 
meteorological stations (upgrade with data 
transmission capability)  
 

 
Equipment supplied 

 
Contacts with
suppliers and NHSs  

 New equipment will be 
standardized and 
compatible with existing 
equipment  

 

 

 
Task 2 – Installation of equipment and 
operationalize 12 hydrological and six 
meteorological stations  
 

 
Number of stations installed or 
upgraded and are fully 
operational  

 
Country inspection
visits  

  

 

 

 
Task 3 – Establishment of data 
transmission and reception procedures 

 
Availability of documented 
procedures agreed by all 
stakeholders  

 
Interviews with the 
NHSs and the Project 
Regional Centre  
 

 
 
 

 
Task 4 – Training of staff in the installation, 
maintenance and operation of equipment  
 

 
Number of training sessions 
organized and number of staff 
trained 
 

 
Contact with NHSs 

 

 

A
nnex 2, p. 3
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Phase II – Detailed planning and pilot project implementation 

 
Logical Framework (continued) 

 
 
 
 
 

Tasks 
 

Verification indicator Means of verification Assumptions 

 
Component 3:  Regional Flood Information System 
 
Task 1 – Needs analysis: 
 
This activity is expected to be carried out in 
Phase I.  The other tasks below are based on 
the needs analysis 

 
 
Report of regional survey 

 
 
Circulate to Directors 
of NHSs concerned 

 
 

Task 2 – Upgrade computer hardware 
through the procurement of equipment and 
software for NHSs and PRC and the provision 
of technical support ant training 

Upgraded computer systems Country inspection 
visits and interviews 
with staff of NHSs  
 

 
 

Task 3 – Design and Establishment of 
Regional Database 

Fully operational Regional 
Database   

Inspection visit to the 
Regional Centre 

Participating countries 
will agree to the 
establishment of a 
Project Regional Centre  

Task 4 – Develop Procedures for Quality 
Assurance 
 

Documented and agreed 
standard procedures 

Periodic evaluation of 
the procedures 

 

Task 5 – Develop and Introduce procedures 
for Basin-wide Flood Advisories 
 

Documented and agreed 
standard procedures 

Periodic evaluation 
involving all 
stakeholders  

 

Task 6 – Training in Database Management 
 

Number of staff trained for 
each Service and their level of 
performance 

Interviews with
trainers and Directors 
of NHSs 

 Staff to be trained will 
have the appropriate 
technical and 
professional background 

 

A
nnex 2, p. 4
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Phase II – Detailed planning and pilot project implementation 
 

Logical Framework (continued) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A
nnex 2, p. 5

Tasks 
 

Verification indicator Means of verification Assumptions 

 
Component 4:  Training and Public Awareness 
 
 
Task 1 – Additional training based on 
assessed needs 
 
In addition to the training provided under 
components 1, 2 and 3 above, provide further 
training in accordance to assessed needs 
 

 
Improved performance of staff 
in the activities carried by the 
NHSs and quality of outputs 

 
Review outputs of the 
NHSs  

 
 
 

 
Task 2 – Public awareness activities 
 
Promote awareness activities for the general 
public, water agencies and decision-makers on 
flood forecasting and warning services 
    

 
Number of workshops held, 
press released and information 
brochures produced  

 
Interviews with water 
agencies, decision-
makers and a cross 
section of the 
population on the 
effectiveness of flood 
warnings   
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Annex 3  
 

DRAFT TERMS OF REFERENCE FOR THE PROJECT REGIONAL CENTRE (PRC) 
 

The Project Regional Centre (PRC) is an essential component of the project 
implementation structure whose basic aim is to ensure the long-term sustainability of the 
project activities. The PRC will therefore act as a focal point to coordinate the project 
activities implemented in and by the participating countries, foster regional cooperation in 
sharing basin-wide flood data and information, and provide a forum for exchange of 
expertize. The PRC will be supported by staff assigned to the project by the participating 
National Hydrological Services and will work in close collaboration with the project personnel 
during the active implementation phase of the project. For this Phase II of the project, the 
PRC will serve as the Project Management Unit and execute the tasks identified in the 
mission statement of the PRC. 

 
In particular, The PRC will: 

Act as a focal point to coordinate the Project activities implemented in and by the 
participating countries; 
 
Monitor the status and performance of the DCPs; 
 
Receive and forward data to NHSs that do not have direct access to satellite data; 

 
Manage a regional database and associated functions (data and information 
dissemination); 
 
Provide all services (training, technical assistance and advice) which are not provided 
under other arrangements; 
 
Foster regional technical and scientific cooperation in the field of flood monitoring and 
management; 
 
Provide a forum for exchange of expertise and knowledge. 
 
 
 
 

Material requirements for hosting the PRC: 

 
Premises 
An estimated 100 m² of office space is required for: 

Offices for Project staff; 
Room for data reception and archiving; 
Meeting room; 
Training room equipped with PCs, printers, etc; 
Store room. 

 
Support services  

Direct telephone/fax line dedicated to the Project; 
Internet access (e-mail, ftp, and WWW); 
Availability of peripherals  (plotter, digitizer, streamer, etc). 
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Specialized services  
Access to real-time satellite data; 
Access to other non-hydrological databases (meteorological, climatological, 
environmental, socio-economical, etc.); 
Personnel experienced in the field of telecommunication networks and databases 
management; 

 
Institutional framework 

Institutional and administrative arrangements proposed (running cost, secondment of 
personnel, etc), 
Official government commitment to host the Centre. 

 
Support personnel 

One Senior hydrologist or water resources engineer to act as Project coordinator 
One field hydrologist/electronic instrument expert 
One electronic database expert 

 One Administrative Assistant 
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Annex 4  
 

JOB DESCRIPTIONS OF THE PROFESSIONALS OF THE  

PROJECT MANAGEMENT UNIT 

 
 Project Coordinator / Manager 

In close collaboration with the personnel of the Project Regional Centre (PRC), the 
National Hydrological Services (NHSs) of the participating countries and the WMO 
Secretariat, the Project Coordinator / Manager will be responsible for the overall 
coordination and management of the project, covering all the technical and financial 
aspects. In particular, the expert will carry out the following: 

• Undertake the actions needed, including the organization of ministerial meetings, 
for the establishment of a regional “Framework for Cooperation” in the field of 
flood forecasting and warning; 

• Ensure the procurement, delivery and installation of equipment ; 

• Establish the data transmission/reception mechanism and procedures; 

• Oversee the design and establishment of the regional database and the 
development of quality assurance procedures; 

• Organize the training of staff of the NHSs in the installation, operation and 
maintenance of both field and office equipment and database management; 

• Develop and introduce procedures for basin-wide flood warnings; 

• Advise on public awareness activities; 

• Develop detailed proposals for a full-scale regional flood forecasting and warning 
system.   

The Project Manager/Coordinator should be a hydrologist or a water resources 
expert, holding an advanced university degree in hydrology, water resources 
engineering, or in a relevant scientific field. He/she should have a minimum of fifteen 
years of varied experience in hydrology and water resources management of which at 
least five years should be on the operation and management of flood forecasting and 
warning systems. 

The Expert should have a thorough knowledge of the organization and operation of 
National Hydrological Services and should be fully acquainted with the concept and 
practice of integrated water management issues at transboundary river basin scale. 
He/she should have worked with the development and operation of hydrological and 
water resources information systems and should be familiar with conventional and 
modern equipment and techniques for hydrological data collection, including up-to-
date knowledge on remote sensing and data transmission technology.  

The Project Manager should have sound knowledge and experience in hydrological 
modelling and of operational flood forecasting systems. Knowledge and experience in 
hydrological data processing, hydrological database design and operation, and data 
and information dissemination using the Internet are prerequisites. Previous 
experience in technical and financial management and reporting on large international 
development projects is recommended.  
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Knowledge of the institutional and technical aspects of the WMO WHYCOS 
programme and its regional HYCOS components, as well as familiarity with the water 
resources management issues in Hindu-Kush-Himalayan region is highly desirable. 
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Electronic Data Processing Expert 
Under the supervision of the Project Manager/Coordinator, and in cooperation with the 
staff of the PRC and the NHSs, the Electronic Data Processing Expert will be responsible 
for the following: 

• Undertake the design and establishment of the regional database; 

• Advise on the equipment and software needs for the regional database and for 
national databases as required; 

• Develop the procedures for quality assurance and transfer of the required 
hydrological data and information: 

• Provide appropriate training in database management to staff of the PRC and of 
the NHSs; 

•  Advise on database needs for the full-scale project in Phase III. 

 

The Electronic Data Processing Expert should hold a University degree in hydrology 
or water resources, or a related environmental science or computer science. He/she 
should have a minimum of five years of experience in designing, documenting and 
operating information systems for the environment projects having a strong water 
resources component. 

He/she must have hands-on experience in networking (TCP/IP, FTP and HTTP) and 
using major commercial relational databases (i.e. Oracle, Access, SQL Server). 
Extensive experience in an object orientated programming language (like C++ or 
Dephi) will be needed to decode CREX messages and populating the RDB. 
Knowledge of maintaining and setting up a web-based server using Microsoft Internet 
Information Server is also a requirement.  

Experience in organising training sessions on database operation and in preparing 
user and maintenance guides are also required. 
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Annex 5  

THE BUDGET PROPOSAL 

PHASE II 

 

Activities/Tasks to be carried out 

-inputs required  

 

Estimated 
cost in USD 

 

Responsibility / type of 
input 

Project personnel: 

• Manager/Coordinator – 36 mm @ US$ 3000 

• Project Performance Monitoring Expert – 
0.75mm @ US $4000 

• Data Processing Expert – 36 mm @ US$ 
2000 

• Technical Assistant – 36 mm @ US$ 1000 

• Mission travel – visits to participating 
countries, 30 days / yr  by PM and DPE in 
each country 

• International consultants – 4 mm @ US$ 
8000 

• Regional NHS support @ $ 2000 per year 
per country 

 

108 000 

    3000 

 

       72 000 

36 000 

 

30 000 

 

32 000 

36,000 

 

Sub-total 324 200  

 

Component 1 – Framework for Co-operation: 

  

• Two Ministerial level launching/evaluation 
meetings, 3 days duration (Minister and two 
advisers per country) 

 

50 000 

 

ICIMOD/PRC 

• Six bi-annual regional implementation/co-
ordination meetings, 4 days duration (two 
experts per country) 

 

60 000 

 

ICIMOD/PRC 

• Three annual meeting of national co-
operating  agencies, 4 days duration ( 10 
agencies per country and two 
representatives per agency) 

 

144 000 

 

ICIMOD/PRC 

Sub-total 254 000  
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Annex5, p 2 

 

Activities/Tasks to be carried out 

-inputs required  

 

Estimated 
cost in USD 

 

Responsibility / type of 
input 

 

Component  2 – Regional Flood Observation Network  

Task 1 – Procurement and delivery of 
equipment: 

 

  

• 12 hydrological stations; DCPs with sensors 
and peripherals (US$ 10 000/stn) 

120 000 Project Management 
Unit 

• 6 meteorological stations; upgrade with data 
transmission capability (US$ 5 000/stn) 

30 000 Project Management 
Unit 

Task  2 – Installation of equipment and 
operationalize station  

  

• 18 stations @ US$ 5000/stn 90 000 Project Management 
Unit 

• Station maintenance @ US$ 1 000/stn/yr 54 000 NHSs 

• Salary of observers @ US$50/month/stn 32 000 NHSs 

Task 3 – Establishment of data transmission 
and reception procedures 

  

• Activity to be undertaken by project personnel and is costed under personnel 

Task 4 – Training on installation and 
maintenance of DCPs 

  

• One week at each NHSs and PRC @ US$ 
7000 each 

49 000 PMU and Equipment 
Supplier 

Sub-total 375 000  
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Annex 5, p3 
 

 

Activities/Tasks to be carried out 

-inputs required  

 

Estimated 
cost in USD 

 

Responsibility / type of 
input 

Component 3 – Regional Flood Information System 

Task 1- Needs analysis : No cost in Phase II; 
activity carried out in Phase I 

  

Task 2 – Upgrade computer hardware   

• Procurement of equipment and software for 
NHSs and PRC @ US$ 8000 per site 

56 000 Project Management 
Unit 

• Technical support and training ; one week at 
each of seven sites @ US$ 7000 each 

49 000 Project Management 
Unit 

Task 3 – Design and Establishment of 
Regional Database 

Costed under 
project 

personnel 

Project Management 
Unit 

Task 4 – Develop Procedures for Quality 
Assurance 

Costed under 
project 

personnel 

Project Management 
Unit 

Task 5 – Develop and Introduce procedures 
for Basin-wide Flood Advisories 
(Four 5-day regional meeting of 
technical experts @10 000 each) 

40 000 ICIMOD/PMU 

Task 6 – Training in Database Management 
(two sessions @ US$ 10 000) 

20 000 PMU/Int’l consultants 

Sub-total 165 000  
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Annex 5, p4 

 

Activities/Tasks to be carried out             
-inputs required-  

 

Estimated 
cost in USD 

 

Responsibility / type of 
input 

Component 4 – Training and Public Awareness 

Task 1 – Additional training based on assessed 
needs 20 000 Project Management 

Unit 

Task 2 – Public awareness activities 40 000 NHSs and PRC 

Sub-total  60 000  

Project Evaluation   External end-of-project 
evaluation 

• Three weeks mission to participating 
countries and PRC 9 000  

• Report preparation 

• Publication/Reports 

5 000 

       15000 
 

Sub-total 29 000  

Support to PRC @ US$ 24 000/yr 72 000 PRC 

 WMO support cost @ US$ 25 000/yr 75 000 WMO 

Overhead – 14.6% of total 230,214  

TOTAL COST OF PHASE II OF THE 
PROJECT 1,584,414  
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ANNEX 6   

 

RESULTS OF THE SURVEY FOR THE ESTABLISHMENT OF THE 

HINDU KUSH HIMALAYAN FLOOD INFORMATION SYSTEM 

 

 

The documentation below represent the results of the questionnaires provided by national  

organizations of participating countries. 
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