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Evaluating Method for Economic and Environmental Impacts of the Seawater
Desalination Industry with Different Technologies in a Macroeconomic System
and Its Application
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#E%#ﬁ% 1 Seawater desalination is an effective approach to address the
shortage of fresh water resources, with more than 300 million people
worldwide relying on fresh water provided by seawater desalination
projects to meet various needs. The Outline of China’ s 15th Five-Year Plan
proposes to "strengthen, refine, and expand the marine industry" and

"expand emerging marine industries such as seawater desalination".
Reverse Osmosis (RO) and Multi-Effect Distillation (MED) are mainstream and mature
large-scale commercial seawater desalination technologies, accounting for 72.0% to 99.6% of the
total scale of China’ s seawater desalination projects in recent years. However, few studies have
analyzed the economic and environmental impacts of seawater desalination industries with
different technology types from the perspective of the macroeconomic system, making it difficult
to provide scientific guidance for industrial development planning at the macro level. To this end,
this study proposes a method for measuring the economic and environmental impacts of seawater
desalination industries with different technologies based on the macroeconomic system, and
applies it to the relevant measurement and analysis of China’ s seawater desalination industry in
multiple years since 2007. Based on the analysis of the measurement results, countermeasures and
suggestions for the high-quality development of China’ s seawater desalination industry are put
forward. The innovation of this study is mainly reflected in three aspects: (1) Integrating the cost
analysis of seawater desalination projects, the use structure of desalinated water and the
input-output analysis table, and distinguishing RO and MED seawater desalination sectors in the
macroeconomic system. (2) Measuring the pulling and pushing effects of RO and MED seawater
desalination sectors and other industrial sectors on the macroeconomic system, conducting ranking
and comparison, and quantitatively reflecting the importance of RO and MED seawater
desalination sectors in the macroeconomic system. (3) Not only measuring the direct CO 2



emissions of RO and MED seawater desalination projects, but also calculating their indirect CO2
emissions; meanwhile, constructing a CO2  Emission Association Path Length (APL) model to
identify the associated sectors leading to their high CO2  emissions. This study provides an
analytical framework and applicable model method for comprehensively and systematically
measuring the economic and environmental impacts of mainstream seawater desalination
technology sectors. This method can be further extended to the economic and environmental
impact analysis of fields such as the utilization of marine chemical resources including lithium,
uranium, and gallium, the coupling of seawater desalination with hydrogen production from
seawater, and the synergy of seawater desalination, hydrogen production from seawater, and
renewable energy in diversified energy applications.
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REIEE : Inspired by the need to theoretically understand the naturally

occurring interactions between internal waves and mesoscale phenomena in
the ocean, we derive a novel model equation from the primitive rotational
Euler equations using the multi-scale asymptotic expansion method. By
applying the classic balance \epsilon=\mu"2 between nonlinearity
(measured by \epsilon) and dispersion (measured by \mu), along with the

assumption that variations in the transverse direction are of order H , which is smaller than those
in the propagation direction, we arrive at terms from the classic Kadomtsev - Petviashvili
equation. However, when incorporating background shear currents in two horizontal dimensions
and accounting for Earth’ s rotation, we introduce three additional terms that, to the best of the
authors’ knowledge, have not been addressed in the previous literature. Theoretical analyses and
numerical results indicate that these three terms contribute to a tendency for propagation in the
transverse direction and an overall variation in wave amplitudes. The specific effects of these
terms can be estimated qualitatively based on the signs of the coefficients for each term and the
characteristics of the initial waves. Finally, the potential shortcomings of this proposed equation
are illuminated.
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