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Abstract: The total water resource in the Tibetan plateau is abundant. However, some areas within the plateau
are faced with severe water scarcity due to the spatial mismatch between available water resources and demands
of population and industries. In this study, multiple sources of data were used to evaluate water supply and
demand relationships in Qinghai and Tibet. Water scarcity degrees were assessed at the county, prefecture, and
province levels in the Tibetan Plateau for 5 year, 10 year, 20 year and 30 year return periods. The effect of spatial
scales on water scarcity assessment was analyzed by comparing water scarcity levels based on analyses on
different spatial scales. The spatial pattern of water scarcity in the Tibetan Plateau was characterized, and the
population and areas that suffered from water scarcity were identified. At the provincial level, no water scarcity
occurred in the Tibetan plateau. Three out of 15 prefectures in the Tibetan Plateau were faced with water scarcity.
Twenty nine out of 115 counties had water scarcity problems. Water scarce counties were mostly located in
relatively highly populated and urbanized areas including River Huang Valley, Qaidam Basin and the basins of
Yarlung Zangbo River, Lhasa River and Nianchu River. Overall, the population and areas faced with water
scarcity at the county level were larger than at the prefecture and provincial levels. This can be explained by the
spatial difference of water uses between counties. At the county level, 56.4% population and 10.4% areas were
faced with water scarcity based on 30 years return period. The rank correlation coefficients of water scarcity
degrees in different years in water- scarce counties indicate that counties in the same province are likely to
experience water scarcity in same periods, while the chance of counties in different provinces experiencing water
scarcity in the same year is rather random. Our findings provide useful information for sustainable water resource
exploitation toward coordinated urbanization and resources and environmental management in the Tibet Plateau.
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Fig. 6 Water Scarcity Index values of different return periods in the 115 counties of Tibetan Plateau
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