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Water use efficiency and management have attracted increas-
ing attention as water has become scare to challenge the world’s
sustainable development. Water use efficiency is correlated to
the land use and cover changes (LUCC), population distribution,
industrial structure, economic development, climate changes, and
environmental governance. These factors significantly alter water
productivity for water balance through the changes in natural
environment and socio-economic system (Wang et al., 2015b).
Consequently, dynamics of water inefficiency lower the social wel-
fare of water allocation (Wang et al., 2015b), and induce water
management alternation interactively and financially (Wang
et al., 2015a). This triggers on actual water price changes through
both natural resource and socioeconomic system (Zhou et al.,
2015). Therefore, it is very important to figure out a mechanism
of water allocation in the course of LUCC (Jin et al., 2015) at a
global perspective (Zhao et al., 2015), climate and economic
changes of ecosystem service at various spatial and temporal scales
(Li et al., 2015).

Among the 18 accepted papers in this special issue, several
advances have been achieved. Firstly, advanced analysis has been
applied. Based on input–output analysis, water use efficiency in
each county of Heihe River Basin are quantitatively depicted for
further understanding water allocation through diverse industries
(Wang et al., 2015b). Particularly, irrigated agricultural water use
efficiency in Oasis is estimated to illustrate economic transforma-
tion has significant impacts on oasis expansion, and a trend of
labor force emigration (Song and Zhang, 2015). Furthermore, by
employing recursive cross-entropy downscaling model, future crop
land use changes are predicted to be increased, so that reginal
water scarcity will become severely until 2050 (Zhang et al.,
2015). A multi-regional model of Computable General Equilibrium
also is applied for testing water use efficiency of hydrological
power allocation (Ma et al., 2015). Due to close relationships
between hydrological power and regional geo-risk, uncertain con-
sequences of decision-making-based land development are tested
by an application of model that is designed for estimating geo-risk
zones (Yang et al., 2015).

Secondly, an improved methodology of theoretical model for
studying on environmental dispersion is developed in terms of
the two-scale perturbation analysis (Chen et al., 2015). Application
of glacier changes with reference to Heihe River Basin is used for
estimation of discharge in Central Aisa (Xu et al., 2015).
Particularly, emission of CO2 determines regional climatic changes
through geophysical and chemical process (Singh et al., 2015). That
illustrates human activities having huge impacts on environmental
pollution and calls for research on environmental capacity with
regards to urbanization (Ding et al., 2015). Urban expansion and
water pollution have already endangered regional ecosystem
health. Particular pollutant such as phosphorus flow down to the
downstream of large rivers in China (Gao et al., 2015). This leads
to regional environmental capacity and quality of life being chal-
lenged unprecedentedly. Interbrain water transfer has been
applied in many countries which suffer from severely uneven dis-
tribution of water. Water use efficiency of that kinds of projects are
improved, however, the regional environmental capacity is altered
by huge changes in ecosystem services (Kibiiy and Ndambuki,
2015). Thus, research on regional eco-hydro-soico-economic
impact in urban–rural rural are vital important to learn interactive
impacts of changes between environmental capacity and efficiency
gains (Yang and Ke, 2015). For instance, that mining under specific
geophysical condition results in uncertain geo-risks induces land
and water management to become more complicated. That kind
of policy-oriented development calls for integrated scientific-based
research to be referred by decision makers (Sun et al., 2015).

This special issue of the journal of Physics and Chemistry of the
earth intends to advance our understanding of soil earth, geodesy,
hydrology, oceans, atmosphere, solar-terrestrial and planetary
science. The published papers on this journal will provide useful
references for future study.
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