
The Hindu Kush – Himalayan Region
Highland Waterlines – Lowland Lifelines





Ice, Snow and River Discharge

Barnett T.P. et al. 2005 (Nature):

HKH - Region: 50 – 60 % of the world population
Third-largest ice mass on Earth

Glacial meltwater : 70% of the Ganges summer flow 

Xiangde Xu et al. 2008 (AGU):

Tibetan Plateau: 40 % of the world population
Glacial meltwater: 7,2 % of total river discharge

Stern N. 2007 

Review on the Economics of Climate Change
Dependent on glacial meltwater (data from Barnett et al.): 

Ganges 500 million people, China 250 million people.



Global Glacier Changes: facts and figures
UNEP and WGMS 2008

Himalaya, Karakorum, Tien Shan, Kunlun Shan and Pamir

Ice cover : 114.800 km 2 (Himalaya 33.050 km2)

Mass balance series : 6 (out of 35) have more than 15 observation years.
Only 2, in the Tien Shan, are surveyed every year.

Glacier area decrease in the 20 th century: 
Tien Shan 25 – 35%, 
Pamir 30 – 35%, N-Afghanistan more than 50%. 

Hindu Kush – Himalaya : Strongly underrepresented in terms 
of front variation and mass balance observation 



GCOS – Agreement WMO, UNESO (IOC), UNEP, ICSU
GEOSS – Global Earth Observation System of Systems

Atmosphere: Temperature, Precipitation, Air pressure, Water
vapour.

Composition: Carbon dioxide, Aerosols.

Terrestrial: River discharge, Water use, Ground water, Lake       
levels, Snow cover, Glaciers, Permafrost, Land 
cover, Soil moisture, Fire disturbance. 

Application: Weather, Agriculture, Water, Energy, 
Biodiversity.
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Viviroli and Weingartner 2004











India: River Link Mega Project

• Water Transfer from 
Brahmaputra and 
Ganga to southern India

• Linking 37 big river 
systems,

• constructing 32 dams 
and reservoirs, 

• 9600 km canals and 
water carriers, 

• pumping and hydro-
power stations

• Costs 112 billion $



South-to-North Water Transfer Project

Yangtse River: 

960 billion m3 mean annual runoff
94% flows unused in the East China Sea





ICSU (International Council for Science)

Statement on 
Freedom in the Conduct of Science

Scientists must have free access 
to each other and to scientific 

data and information

National Scientific Members: China, India, Nepal

National Scientific Associates: Bangladesh, Pakista n



"If there is a political will for peace, water
will not be a hindrance.
If you want reasons to fight, water will give
you ample opportunities."

Water and War

Source: UNEP - Our Planet 
(Lonergan S. 2005: Water and war. Vol. 14, 27 – 29)





La montagna vuole
rispetto


