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Table 1 Basic framework of the water input-output table
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Table 3 Case studies of virtual water based on the water input-output models from 2009 to 2019
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Fig. 1 The flow process of cryospheric freshwater resource based on the perspective of service value
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Review on water resources based on input-output theory and prospect of
water resources management
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Abstract: In recent years, more and more attention has been paid given to water resources problem under the cli-
mate change, relating research has also shifted from water shortage, supply and demand balance to comprehen-
sive research to adjust to sustainable development. Based on the input-output theory, the study of water resourc-
es analyze the mobility and sustainability of water resources from the perspective of system cycle, revealing the
internal quantitative relationship between various elements in the water resources economic and social complex
system, and put forward the value and methodology of water resources for sustainable development. This paper
firstly reviewed research on water resources based on the input-output theory from domestic and foreign research
from the two main lines of model expansion and practical application. In terms of model, the development and
applicability of input-occupancy output model, water resource input-output model and inter-regional input-output
model are summarized, meanwhile compared and analyzed the advantages and disadvantages of input-output
models between different regions. In terms of application, aiming at the three hot topics of virtual water, water
footprint and water resources optimal allocation reviewed through temporal and spatial scales and driving force
respectively. It is pointed out that: the research of water resources based on input-output theory is basically
based on the value model. Inter-regional input-output model has become an important tool for analyzing environ-
mental problems such as interregional economic structure and resource flow. Secondly, the application of input-
output model on cryospheric freshwater resources management was discussed. Finally, the paper prospects the
application of input-output theory in water resources research, expected to provide additional information for pol-
icy makers to better manage water resources the application of input-output theory in water resources research is
looked forward to provide additional information to decision makers in order to better manage.

Key words: input-output model; virtual water; water footprint; water resources optimal allocation; cryospheric

freshwater resources
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