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Editorial on the Research Topic 
Big Earth Data Intelligence for Environmental Modeling

Environmental modeling involves the processes of analyzing the interactions between geophysical, biological, economic, and social systems (Ma et al., 2018; Xu et al., 2020; Zhang et al., 2020; Li et al., 2021). Environmental modeling can be used to understand environmental systems, or for performing interdisciplinary analysis that can support decisions and policy. Model-driven methods have remained dominant, especially for traditional and classical problems that deal with Big Earth Data that come from various data sources with different formats and scales. With recent breakthroughs in data acquisition technology, Big Earth Data can provide globally established, multi-source, multi-scale, high-dimensional, heterogeneous, high-resolution, and highly dynamic datasets. Big Earth Data, with its emerging technologies and approaches, may be an evolution in earth observation, and it also may allow us to use and apply them to various domains in new ways (Sudmanns et al., 2020; Zhang L et al., 2021). At the same time, artificial intelligence is rapidly progressing thanks to advanced algorithm architectures (He et al., 2016), powerful computing devices, and large available datasets (Deng et al., 2009; Liu et al., 2022). The convergence between Big Earth Data and artificial intelligence could open a new era for the advance of environmental modeling. Big Earth Data Intelligence provides new opportunities to understand the environmental modeling of earth systems which helps to resolve problems, such as spatiotemporal complement, data assimilation and fusion (Armstrong et al., 2019; Liu et al., 2021; Zhang L et al., 2021; Zhang Z et al., 2021), uncertainty (Zhang et al., 2014; Zhang et al., 2018), and model calibration. It also promotes development and presents new challenges for remote sensing of the environment (Yuan et al., 2020).
With this topic on Big Earth Data Intelligence in environmental modeling, we try to introduce the latest theory and methods of applying Big Earth Data to environmental science. It contains 14 papers that demonstrate the latest research to advance the science in research areas such as forest, ocean, ecosystem, coast, water, and weather information.
Forest mapping and modeling is an important research area for understanding environmental modeling. The forest cover change in Africa was analyzed by a data-driven method by Xiao et al. and the driving effects of the population, economy, and cultivated land expansion, were analyzed using geographical spatial heterogeneity. Urban plantation tree detection is another very challenging problem because of the irregularity in the shape of a tree canopy. The authors make an attempt to use single shot multibox (Zheng et al.) and apply YOLOv4 (Zheng et al.) for tree detection with high-resolution remote sensing imagery. To satisfy the temporal requirement in forest active fires, Hong et al. use a novel convolutional neural network to learn and search for fire spot features in Himawari-8 satellite images.
The ocean attracts much attention from researchers for its unique role in global change. As an example of the breadth of subjects covered, manuscripts included the attempt by Xiao et al. to generate sea surface temperature products by fusion of microwave and infrared data. By procuring global concentrations of particulate carbon and nitrogen in different depths, and by analyzing particulate organic carbon-to-nitrogen ratio variations, Xiao et al.pointed out that ocean currents will have a more extensive and profound impact on the ocean carbon and nitrogen cycle. By investigating the physiological responses to different light and nitrogen levels of sargassum muticum, Yan et al. showed that higher light and/or nitrogen levels generally promoted the photosynthesis and growth of the algae. In the study on the coast, Yang et al. use the new deep architecture of vision transformers to extract the waterline for an artificial coast, and Xiao et al. construct a comprehensive platform based on remote sensing images to monitor coastal tidal mudflat ecological development. Different from the ocean, groundwater plays a role in the ecosystem in its own way. Liang et al. carry out research on water table depth prediction in Baoding city, North China Plain by combining wavelet transform with a long short-term memory neural network.
Big Earth Data are guiding us to take an interest in environmental modeling in a new way. The grassland ecosystem was modeled by an optimality-based spatial explicit ecohydrological model at watershed scale by Chen et al., and urban ecology was evaluated by high-resolution remote-sensing data (Huang et al.). Furthermore, remote sensing data such as temporal-spatial data (Ma et al.) and weather radar data (Lu et al.) are good application scenarios for using new artificial intelligence methods and give more support for the study of environmental modeling.
With these issues in mind, we try to present the current state-of-the-art theoretical, methodological, and application research on environmental modeling using Big Earth Data Intelligence. Most of the manuscripts are related to the topic of environmental modeling and geospatial big data analytics. We hope that these high-quality contributions will inspire the readers in their research.
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