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Abstract

:

Rural environmental protection has received increasing attention in recent years. The economic development and population growth of rural areas results in many problems, such as environmental pollution, land degradation, resource depletion, biodiversity loss, income loss, and public health risks. Although much progress has been made, many major challenges to rural environmental management remain to be addressed. The question of how to deal with these problems through sustainable approaches has become an urgent issue in rural areas. This Special Issue, “Rural Sustainable Environmental Management”, was dedicated to the perception of rural, sustainable environmental management based on the integration of economic, environmental, and social considerations. The Special Issue covered the topics about the rural land management and planning, sustainable rural water resources management, integrated simulation and optimization, rural environmental risk assessment and vulnerability analysis, rural water and wastewater treatment, rural environmental policy analysis, rural ecosystem protection and biodiversity recovery, and the characterization of emerging rural environmental problems and related solutions. A total of 24 high-quality papers were accepted after strict and rigorous review. These accepted papers focused on various perspectives of rural sustainable environmental management.
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Rural environmental protection has received increasing attention in recent years [1,2]. The economic development and population growth of rural areas results in many problems, such as environmental pollution, land degradation, resource depletion, biodiversity loss, income loss, and public health risks [3,4,5,6]. These issues are particularly poignant in villages and remote regions of developing countries [7,8]. The rural areas often lack required resources to take needed action. In areas with low population densities and dispersed households, many management strategies associated with centralized and urban regions are unsuitable for implementation. The development of the rural economy and the protection of the environment need to be well balanced with both short- and the long-term views [9]. Of interest for rural areas are strategies that can be environmentally, socially, and economically sustainable. Although much progress has been made, many major challenges to rural environmental management remain to be addressed [10]. The question of how to deal with these problems through sustainable approaches has become an urgent issue in rural areas.



This Special Issue “Rural Sustainable Environmental Management” is dedicated to the perception of rural, sustainable environmental management based on the integration of economic, environmental, and social considerations. It provided a summary of novel developments that can improve the public awareness and provide solutions to these environmental issues. The Special Issue covers the topics about rural land management and planning, sustainable rural water resources management, integrated simulation and optimization, rural environmental risk assessment and vulnerability analysis, rural water and wastewater treatment, rural environmental policy analysis, rural ecosystem protection and biodiversity recovery, and the characterization of emerging rural environmental problems and related solutions. During our working period, there were many submissions. A total of 24 high-quality papers were accepted after strict and rigorous review. These accepted papers focused on various perspectives of rural sustainable environmental management.



In the aspect of rural land management and planning, Cai et al., assessed the soil and water conservation practices in the hilly region [11]. They applied a coupled rainfall-runoff-erosion model to quantify the effect of climate change and soil and water conservation practices (SWCPs) on soil and water erosion in the Loess hilly region. Compared with bare slopes, the reduction rates of different SWCPs were 15–40% for surface runoff and 35–67% for soil erosion under different scenarios. An index called “water cost for sediment control” was also introduced to balance the runoff loss and soil erosion of each SWCP. Based on this index, the combination of shrub and horizontal terracing was recommended, because this SWCP has a smaller impact on surface runoff when reducing a similar quantity of soil erosion. Zida et al., examined the contribution of biophysical and social adaptation practices to changes in woody plant cover after the 1970s–1980s droughts, based on the collected information of geomorphology, precipitation, and soil through Landsat images, field observations, and interviews [12]. The authors proposed that the resumption of rainfall alone was not enough to explain the regreening in the Sahel after droughts, while agroforestry practices due to varying farmer perceptions played a key role. Additionally, the spatiotemporal changes of evapotranspiration in arid northern China and their effects on ecosystem management [13], the sustainable and multiple land-use planning of wetland farmland in [14], and the drivers and effects of livelihood diversification on sustainable land management practices in the upper Blue Nile Basin of Ethiopia [15], were explored to provide useful practices for rural land management and planning.



In the aspect of rural system modelling, Song et al., established an agricultural water management model based on grey water footprint theory, fractional programming, and interval programming [16]. The model can help to optimize the ratio of economic benefits to grey water footprints from crop production under uncertainty. The developed model was applied to determine the planting structure and water use of crops in the Hetao Irrigation District of China. The results can also help reduce the negative impact on the environment and enhance the economic benefits of agriculture. In another interesting article from Zhou et al., a robust linear programming method for water and environmental decision-making under uncertainty was proposed [17]. The authors also provided a regional water quality management case to demonstrate how to implement robust linear programming in real-world practice. This approach can provide decision-makers with reliable and robust management suggestions that are “immune” to the uncertainty due to data perturbations. In addition, a risk aversion based inexact stochastic dynamic programming method for water resources planning under uncertainty [18], an optimal design of a distributed energy system based on the functional interval model allowing reduction of carbon emission [19], a price-forecast-based irrigation scheduling optimization model under the response of fruit quality and price to water [20], and a multi-objective hierarchical model for irrigation planning in the complex canal system [21], were studied. These new approaches can provide more reliable and scientific advice on planting, irrigation, and energy supply, which will be favorable for the sustainable development of agriculture.



In the aspect of rural wastewater and waste management, Zamora-Castro et al., investigated the effects of three ornamental plants (Canna indica, Pontederia sagittata, and Spathiphyllum wallisii) growing in two types of filter media materials (porous river rock and tepezyl) on the removal of seasonal wastewater pollutants using fill-and-drain constructed wetlands (FD-CWs) [22]. The removal efficiency varied for different ornamental plants and a better treatment performance was observed for the use of Canna indica and Pontederia sagittate. Both filter media materials performed well in pollutant removal, especially for nitrogen and phosphorous pollutants (60–80%). In addition, several articles explored the effect of local discharge limit legislation and appropriate financial policy on rural wastewater management [23], the forecasting of influent for wastewater treatment plants using the autoregressive integrated moving average (ARIMA) model [24], and the optimal location decision and flow distribution for pesticide waste management using a mixed-integer model programming method [25].



In the aspect of rural water security, Tang et al., published a paper about the safety guarantee system of drinking water source in the Three Gorges Reservoir Area [26]. A drinking water source security platform was developed with the incorporation of the two-dimensional water quality model and geographic information system (GIS). This platform was applied to simulate and visualize the migration and diffusion of ammonia nitrogen in a hypothetical leak accident. Notably, Ding et al., predicted the spatial-temporal variations of heavy metal pollution during accidents [27,28]. The two-dimensional water quality model and GIS were combined to predict the influence of an accident on the water source and develop corresponding emergency response strategy.



In regard to rural ecosystem protection, Atyosi and Maroyi investigated the alien plants in the Eastern Cape Province in South Africa [29]. They analyzed the information (e.g., floristic status, biological features, geographical distribution, and anthropogenic utilization) of invasive alien plant species obtained from documents and interviews. The purpose was to evaluate the public perceptions of alien plants’ contributions to local livelihood needs. The results showed the public perceptions of invasive alien plants and attitudes to current management strategies on ecosystem biodiversity. In addition, several human-managed ecosystems, such as indigenous agricultural systems in the dry region of Sri Lanka [30] and grazing systems in typical Chinese and Mongolian steppes [31], were evaluated. The results suggested overwhelming human interventions could degrade ecosystem sustainability; however, appropriate management could preserve the sustainability of rural ecosystems.



For sustainable rural development, Ispas et al., introduced the environmental management practices within agritourism boarding houses (ATBHs) [32]. The study focused on small accommodation businesses in rural areas. A qualitative study was conducted based on semi-structured interviews among 12 ATBH owner-managers from Romania. The owner-managers’ attitude to water and energy consumption in the tourist accommodation, as well as reasons and technologies about saving water and energy, were investigated to develop effective environmental strategies and water- and energy-saving practices in ATBHs. Moreover, the strategic assessment and economic evaluation of rural development based on an interdisciplinary multi-level decision-making approach [33], as well as the factor decomposition of the changes in unequal income in the rural regional income inequality based on the Gini index [34], were conducted for the rural areas of China. The findings in these studies can help decision makers to comprehensively consider the social, cultural, economic, and environmental factors for sustainable rural development.
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