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The imbalance of the Asian Water Tower

Content
The Hindu Kush–Karakoram–Himalayan system, named the Third Pole because it is the largest global store
of frozen water after the polar ice caps, provides a reliable water supply to almost 2 billion people. Marked
atmospheric warming has changed the balance of this so-called Asian water tower and altered water resources
in downstream countries. In this Review, we synthesize observational evidence and model projections that
describe an imbalance in the Asian water tower caused by accelerated transformation of ice and snow into
liquid water. This phase change is associated with a south–north disparity due to the spatio- temporal inter-
action between the westerlies and the Indian monsoon. A corresponding spatial imbalance is exhibited by
alterations in freshwater resources in endorheic or exorheic basins. Global warming is expected to amplify
this imbalance, alleviating water scarcity in the Yellow and Yangtze River basins and increasing scarcity in the
Indus and Amu Darya River basins. However, the future of the Asian water tower remains highly uncertain.
Accurate predictions of future water supply require the establishment of comprehensive monitoring stations
in data- scarce regions and the development of advanced coupled atmosphere–cryosphere–hydrology mod-
els. Such models are needed to inform the development of actionable policies for sustainable water resource
management.

Primary authors: Prof. CHEN, Deliang; Dr XU, Baiqing; Prof. YAO, Tandong (Institute of Tibetan Plateau 
Research, Chinese Academy of Sciences); Dr BOLCH, Tobias; Dr GAO, Jing; Prof. IMMERZEEL, Walter; Prof. 
PIAO, Shilong; Dr SU, Fengge; Prof. THOMPSON, Lonnie; Dr WADA, Yoshihide; Dr WANG, Lei; Dr WANG, 
Tao; Dr WU, Guangjian; Dr YANG, Wei; Dr ZHANG, Guoqing; Dr ZHAO, Ping

Presenter: Prof. YAO, Tandong (Institute of Tibetan Plateau Research, Chinese Academy of Sciences) 

Track Classification: High-alpine ice cores


