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Premises  

• Knowledge driven collective transboundary solutions   
• Sustainable, equitable WR development & Management 

• Transboundary water, food and energy security 

• Future of water resources and use across borders 

• Paucity, reliability, consistency, quality, comparison of data 

• Enhanced transboundary monitoring and quality control  

• Asian water issues: flood, erosion, climate change 

• Quality of knowledge, gaps  

• Means to improve, extend transboundary knowledge base  

• Water wisdom, pragmatism based on quality knowledge  

• Transboundary strategy and action plan based on sound 
knowledge base 



Transboundary data: the context 

• Many new projects in planning/construction stages 

• A ‘big-picture’ assessment is immediate need 

 -  Existing project evaluation,  

 -  Implicit concordance/ overlap of visions  

 -  Scope of trade-off, conflict resolution, cooperation 

 - Opportunities for synergistic development 

• Utilization of collective technical/engineering knowledge  

• Technical challenges of water infrastructure 

• Potential Climate change impact 

• Identification of gaps in knowledge 

• Platforms for data, information, knowledge sharing 



Transboundary data requirement 
• Inter-basin hydro meteorological data sharing 

• Current and future transboundary surface water and ground water availability  

 

• Basin scale run-off/river flows and utilizable volumes   

• Contribution of transboundary tributaries and streams 

• Water resources availability in other water-bodies like wetlands 

 

• Current transboundary water demands  

• Current-level M&I and irrigation supplies within riparians 

• Consumptive and non-consumptive uses  

• Transboundary environmental water requirements 

• Potential of rainwater harvesting and water saving technologies 

 

• Existing transboundary utilization of water resources  

• Hydro power  

• Flood control 

• Inland waterways 

• Fisheries 

• M &I  requirements 

• Recreation 

 

• Transboundary water demands scenarios for the future 

• Future transboundarydemands for M&I use 

• Future transboundary demands for irrigation 

• Transboundary hydrological mass balance  

 

 



Scope and need of integrating basin scale data 

• The Brahmaputra Basin (Arunachal Pradesh, 
Assam, Nagaland, Meghalaya and West Bengal 
and Sikkim in India) drains an area of 1,94,413 sq. 
km. Average annual runoff at Pasighat and Pandu 
in India are 1,86,290 and 4,94,357 million cubic 
metres respectively. 

 

• The Barak basin (Meghalaya, Manipur, Mizoram, 
Assam, Tripura and Nagaland in India) drains an 
area of 41,723 sq. km. Average annual surface 
water potential of 585.6 cubic km has been 
assessed in this basin, out of which 24 cubic km is 
utilisable water.  

 

• Annual rainfall in the Brahmaputra basin varies from 
400 mm to 6,000 mm (mean 2300 mm). In Barak 
basin it is around 2,450 mm (varies from 1,400mm 
to 4,000 mm).  

 

• Against national per capita annual availability of 
water at 2,208 cu. m, the average availability per 
capita in the Brahmaputra and the Barak rivers is 
16,589 cu. m, and average availability per hectare 
is 44,180 cu m. 

 

• Storage potential in the Brahmaputra Basin is 
95,170 Mcm. 

  

• Per capita and per hectare runoff are 21,060 m3 

and 44,232 m3 from the Brahmaputra and 7,474 
m3 and 56,680 m3 for Barak basin respectively. 
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3500 km long; 4.3 million sq km area; 150 million people; 6 major river basins; Young & fragile 

mountains having rich cultural, ecological and biological diversity             Source: ICIMOD 

The Asian Water Tower 



 



Brahmaputra is the fourth largest river in terms of annual discharge - average discharge 20,000m3/s 

(Immerzeel, 2008).  

 

Drains an area of around 580,000km2 covering four countries: China (50.5%), India (33.6%), 

Bangladesh (8.1%) and Bhutan (7.8%). 

BRAHMAPUTRA 

BASIN 



Source: Sarma 2005 

Fig. Long Profile of the Brahmaputra River 



Transboundary aspects of river like Brahmaputra   

• Extremely large and variable flows 

• Significant rates of sediment discharge 

• Rapid channel aggradations 

• Large hydropower development upstream 

• Climate Change 

• Ground water 

• Average annual sediment load of about 735 million metric tonnes, and a specific flood 

discharge of 0.149 m3/s/km2 (Datta and Singh 2004). 

 

• Ganges-Brahmaputra basin is highly influenced by extreme monsoon rainfall and flooding 

(Mirza 2002; Warrick et al. 1996).  

 

• Climate change variations in both intensity and reliability w r t monsoon, will affect both 

high and low flows leading to increased flooding but possibly also to increased variability 

of available water, both in space and time (Postel et al., 1996). 

 



Current  water demand  in  Brahmaputra basin  
 

 

• Largest consumptive use by irrigation  

• Out of total water withdrawals of 9.9 km3, irrigation accounts for 
81%  

• Overall irrigation efficiency 32% 

• Potential annual evapo-transpiration 1,144 mm, lowest among the 
basins (Amarasinghe, 2005) 

• Potentially utilisable water resource is 50 km3 

• 90% not developed at present  

• Withdrawal for domestic and industrial use is 3% of PUWR 
(Amarasinghe,2005) 

• Environmental flow requirement in the Brahmaputra Basin is 27% 
of the renewable water resources (Smakhtin et al., 2003) 

• Provision of Ramsar Convention yet to be implemented for water 
allocation decisions 



Future water demand in Brahmaputra basin 

• Gross domestic water requirement by 2050 for meeting domestic, 
industrial, livestock, and agricultural demands projected to be 62.4 
bcm (Mohile, 2001) 

• Total water requirement for 3.70 million ha irrigable area would be  
52 bcm (35.15 bcm from surface water and 16.93 bcm from 
ground water)  

• Projected gross irrigation water requirement (ground & surface)  
46.50 bcm by 2050 (Mohile, 2001) 

• With 11% development of water resources, Brahmaputra Basin is 
least developed basin in terms of water utilisation 

• Groundwater abstraction ratio is 4%, lowest among basins 
(Amarasinghe, 2005) 

• Potentially utilisable water resources is 50 Km3 (24.30 Km3 
surface water and 25.70 Km3 groundwater) 



Sources of Glacier Inventory  

Immerzeel et al. (2010) estimated that snow and glacier melt contribution, compared to total runoff generated 

below 2,000 m is about 27%. Projected rise in temperature will lead to increased glacial and snow melt leading to 

retreat of glaciers. Frauenfelder and Kääb (2009) estimated that total glacier area has been decreasing -7 to -13% 

per decade in the Upper Brahmaputra River basin (UBRB)  for the period from 1970/80 to 2000.  

 

 



Hydropower Development 
With an estimated hydropower potential of 66,092 MW , series of dams and reservoirs being 

constructed has implications on the river and downstream. 

China’s 12th Plan stresses hydropower from Yarlung Zangbo implying fresh concerns for India  

“The alteration of a river’s 

flow and sediment 

transport downstream of a 

dam often causes the 

greatest sustained 

environmental impacts,” 

(International Rivers online 

magazine). “Life in and 

around a river evolves and 

is conditioned on the timing 

and quantities of river flow. 

Disrupted and altered 

water flows can be as 

severe as completely de-

watering river reaches and 

the life they contain.”  

Unilateral and non-transparent dam-building activities on trans-boundary rivers are at the heart of 

rising political distrust in Asia. 



Landslide dammed Lakes Outburst Floods 

Yigong Landslide and the Flash Flooding in the 

drainage basin of Yarlung Zambo in Tibet China 

 

Maximum Discharge: 24,000 m3/sec 

 

Volume of water released:3,000 million m3 

 

Height of Flood: 50 mts 

(17 km downstream of the dam in Tibet/China) 

 

Height of Flood: 15 mts. In Arunachal Pradesh, 

North East India 

 

Source: Shang, Y. et al. 2003. A super-large landslide in 

Tibet in 2000: background, occurrence, disaster, and 

origin. Geomorphology. 54 (3-4), 225-243. 

The trimline created by the flood resulting from the 

overtopping of the Yigong landslide dam.  



Landslide dammed lakes outburst floods 

Landslide Dam Lake in Parre Chu in Tibet Autonomous 

Region of PR China about 35 Km upstream of India in 

Sutlej basin started draining on 26 June 2005 

China 

India 

N 

Source: ICIMOD 
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Build a 

cooperation 

and 

negotiation 

system 

Conflict 

prevention and  

response 

Cooperative 

Development 

and 

Management 

Establishment 

of emergency 

mechanism 
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of 

responsibility  

mechanism 

Determine the mode and 

means of co-management 

and development goals 

Achieve the negotiation 

management, joint 

development and 

common benefit 

Improve the 

cooperation and 

negotiation 

system to a 

better level 

Tools to achieve Transboundary cooperation 

Establishment 

of early 

warning 

mechanism 

Construction of 

scientific investigation 

and information-sharing 

channels 



Espoo Convention 

• Convention on 

Environmental Impact 

Assessment in a 

Transboundary Context 

• Adopted in 1991 in Espoo, 

Finland, entered into force 

in 1997 

• Now 44 Parties, including 

the European Community  

Transboundary Water Corporation Conventions    

Conventions Conventions 



 Framework of EIA in Espoo Convention 

Party of origin affected Party 

Notification 

Confirmation of participation in application of Convention 

Preparation of EIA documentation 

Distribution of EIA documentation for participation of 
authorities and public of affected Party 

Transmittal of information 

Application 
stops if the 

affected Party is 
not interested 
in participating  

 
 
 

Public 
participation  

 
(may include 
one or more 

rounds) 

Consultation between Parties 

Final decision 

Transmittal of final decision documentation 

Post-project analysis If Parties so 
decide  



Article 6 of UN Water Convention states utilizing an international watercourse in an 

equitable and reasonable manner requires taking into account all relevant factors and 

circumstances, including: 

(a) geographic, hydrographic, hydrological, climatic, ecological and other 

factors of a natural character;  

(b) social and economic needs of the watercourse of Nation States concerned;  

(c) population dependent on the watercourse in each watercourse state;  

(d) effects of the use or uses of the watercourses in one watercourse state on 

other watercourse states;  

(e) existing and potential uses of the watercourse; 

(f) conservation, protection, development and economy of use of the water 

resources of the watercourse and the costs of measures taken to that effect;  

 (g) availability of alternatives, of comparable value, to a particular planned or 

existing use. 

 Note: “China is the only country after Turkey which has declined to sign the 1997 UN Convention 

on transnational rivers. However, article 5 of the UN Convention urges watercourse nations to 

participate in the use, development and protection of an international watercourse in an equitable 

and reasonable manner.” 



International year of water cooperation - an opportunity 

 

Rivers cross political boundaries and international cooperation is necessary to share the water 

resources of a transboundary river basin between upstream and downstream users with different 

and sometimes conflicting needs, claims and cultures. Countries also need to cooperate on the 

sharing of transboundary groundwater, an important and increasing source of freshwater. 

Water 
Corporation 

Creates 
Tangible 

Economic 
Benefits 

Crucial to preserve 
water resources, 

ensure their 
sustainability and 

protect the 
environment 

Is key to socio economic 
development, poverty 

eradication, social 
equity, gender equality 

and environmental 
sustainability 

Builds 
Peace 



Levels of Water Corporation 

Transboundary Level 

Regional Level 

National Level 

Community Level 

Household Level 

e.g. Measuring one’s Water 

Footprint and working out 

collective means to reduce the 

footprint at the household level 

e.g. Formulation of water users’ 

associations  

e.g. Policies for multilateral 

cooperation between 

organizations/institutions working 

in the water sector  

e.g.  Development of a regional 

framework for Water resource 

Management     

e.g. Joint management institution 

can help  to distribute and 

protect shared resources  



• Development of basin management plans with benefit sharing principle involving 

all riparian's 

• Having a comprehensive mapping of the transboundary basins in terms of water 

resource, scopes for inter-provincial water distribution and regulation 

• Developing policies to have transboundary agreements  for water resources 

• Developing policies for transboundary emergency response 

• Creating synergy between sectors and sustainable development goals 

• Water Experts Group (WEG), comprising experts from all riparian nations 

• Encourage independent scientific/environmental transboundary studies e.g. on the 

Himalayan glaciers and give necessary access 

• With the looming impacts of Climate Change (CC) on the transboundary Asian 

basins, create joint mechanisms on climate change adaptation and mitigation 

• A comprehensive water agreement for addressing collective water issues in 

transboundary basins  

 

 

 

Possible Initiatives 



Enhancing quality of knowledge and gaps 

• Hydrometeorological and water management data needs improvement 

• Existing climate-surface-groundwater observation network insufficient 

• Divergent procedures hamper accuracy and ability to use available data  

• Often unreliable estimation of flood damage and related statistics  

• Lack of enough water related studies by institutions 

• Some anticipated changes (e.g. climate change impact) not fully 
understood 

• Environmental issues major concern yet lacks data   

• Converting a transboundary knowledge base into an effective tool requires 
consistent work over basin areas for long years. Also requires working 
relations and data exchange between sector institutions of riparian 
countries 

• Data collection staff are to work in coordinated fashion with those working 
on water resource assessment so that data continues to be relevant to 
current problems, adequate for the assessments  and such that data users 
can rely on quality of   data 

• Data need to be converted into information and knowledge, which in turn 
feeds into decision support systems, assisting in addressing priority 
transboundary issues 



Unilateral 

Action Coordination 

• Communication 

and notification 

 

• Information 

sharing  

 

• Regional 

assessments  

Collaboration 

• Identify, negotiate & 

implement sets of national 

investments that capture 

cooperative gains 

 

• Adapt national plans to 

mitigate regional costs 

 

• Adapt national plans to 

capture  regional gains 

 

Joint 

Action 

• Joint project 

assessment and 

design 

 

• Joint ownership 

 

• Joint 

institutions 

 

• Joint investment 

 

Cooperation Continuum Dispute Integration 

   Mitigation Policy: A Cooperation Continuum 

 Without ‘riparian’ cooperation, water will increasingly breed conflict while ‘riparian’ 
cooperation can catalyze growth, economic integration & peace   

Source: David Grey, The World Bank 



Way ahead.. 

Looking at the current risk of the Asian basins like water security , 

environmental degradation ,hydrology of the river basin, declining average 

annual flow of the river , effects of climate change etc. to abate these issues 

transboundary cooperation is an emerging need and opportunity. 

 

In transboundary water sharing issues, joint watershed management is an 

sustainable approach to reduce climate change vulnerabilities and its impacts 

on common water resources 

 

Water conflict arising out of any of these issues should be dealt amicably with a 

broader perspective of optimal utilization of the resources of the transboundary 

river basins maintaining its natural flow and environmental sustainability 

 

Sharing hydrometeorological and hydro-disaster data is a critical beginning 



• Questions, comments… 


