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As of 2021, the global urbanization rate was still increasing, especially in China, whose permanent urban population reached 64.72% [1]. This intense urban population growth has led to urban sprawl, while human activities have produced profound changes in the urban physical environment. Beyond promoting urban development and improved quality of life, urbanization causes a series of negative effects, such as the deterioration of the environment and gradual ecological fragility. These effects not only lead to human health issues and climate change, but also impact energy use and carbon emissions. Specifically, rapid urbanization poses urban thermal challenges with a range of environmental consequences, including an increased difficulty for people to participate in outdoor activities, increased storms and precipitation events, and increased heat-related mortality.



Buildings, where people spend 90% of their time, are the major energy consumer in cities [2,3]. Therefore, many researchers are looking to find more efficient, environmentally friendly, energy-saving and low-carbon building methods, and are approaching the problem from different perspectives. In this Special Issue, seven papers from different fields and different institutes have been published, and all of those papers have made clear and obvious contributions to better building operations in urban contexts.



Xiang et al. [4] pointed out that an analysis of carbon emission reduction in buildings is a timely and effective global response to the climate change crisis, making the efficient computation process of a building’s carbon emissions a necessary prerequisite. They proposed a new open-source Python tool (PyLMDI) to quickly compute the results of LMDI decomposition analysis, which can provide calculation guidance for carbon emission reduction in the building sector.



Zhang et al. [5] also have concerns about carbon emissions from residential blocks and how to reduce them, through improvements in the built environment of resettlement housing. Based on a questionnaire collected in 12 resettlement housing neighborhoods in Nanjing in 2022, their study used a three-group structure equation model (SEM) to measure the impact of the built environment on travel-related CO2 emissions, such as those from commutes, the running of errands, and recreational trips.



Furthermore, to assess a building’s carbon footprint, Torres et al. [6] took nine two- to four-star Mexican hotels as an example and tracked their energy-use index and carbon footprint, assessing their performance with an expert model based on artificial neural networks. The model can simultaneously generate the energy-consumption indicators, environmental impact, and economic savings of hotels based on their category, location, number of rooms, number of existing electrical or thermal devices, and the percentage of these devices that are replaced with devices using more energy-efficient technologies.



Furthermore, in ref. [7], one detailed study focused on household room air conditioners (RACs) and pointed out that the aggregate utilization of RACs in a region has a great impact on regional building energy demand in both warmer and cooler seasons; therefore, a data-driven method has been proposed to classify the different types of RACs and further analyze the differences in monthly and hourly usage periods and the flexibility potential of RACs.



The final three works consider the design stage of buildings. Li et al. [8] tried to solve the problem of balancing improved residential capacity and solar shade constraints for multi-story residential buildings using a multi-objective optimization method to add new volume to existing buildings. Three building-addition modes were considered, in the horizontal, vertical, and mixed directions, respectively. Among them, the mixed style can offer the best results with a 70% increase in the floor area ratio. The vertical style has the least impact on the solar shade of existing buildings, while the horizontal style could further improve the floor area ratio in areas where the building height was strictly limited.



Wu et al. [9] and Deng et al. [10] both focused on the micro-climate surrounding buildings in the urban context. The former proposed the application of neural network algorithms to predict the microclimate around buildings, with a three-year-long monitoring dataset. The variables include temperature, cooling and heating degree day, relative humidity, and solar radiation. The latter proposed applying the ENVI-met simulation technique to reveal the impacts of trees on the microclimate around buildings and their further impact on the heat gain on a building’s surface. The two studies provide an interesting and necessary insight into more environmentally friendly and more energy-efficient building design strategies.
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