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Editorial on the Research Topic 
Quantitative characterization and engineering application of pores and fractures of different scales in unconventional reservoirs


In recent years, with the depletion of conventional oil and gas resources (typically represented by tight sandstone, shale, carbonate, volcanic rock, coal, gas hydrate and so on), unconventional oil and gas exploration and development has become a new hot field (Yin et al., 2019a; Yin et al., 2019b; Yin and Ding., 2019; Yin and Gao., 2019; Li et al., 2022a; Li et al., 2022b; Li et al., 2022c; Fan et al., 2022). Unconventional oil and gas reservoirs have low porosity, low permeability, strong heterogeneity, and complex diagenesis. Therefore, the quantitative characterization of pores and fractures at different scales has become the focus and challenge of high-efficiency reservoir discovery. Pores and fractures of different sizes not only affect the storage and migration capacities of unconventional oil and gas reservoirs, but also have an important impact on safe drilling and oil and gas development programs (Li et al., 2019; Yin et al., 2020a; Yin et al., 2020b; Li et al., 2020; Yin and Wu, 2020; Li et al., 2021; Li, 2022a). The set of 23 studies in this Research Topic aimed to bring together quantitative characterization and engineering application of pores and fractures of different scales in unconventional reservoirs, with the general goal of understanding multi method quantitative characterization of the tight reservoir pore and fracture systems, as well as providing a general framework for future research efforts.
The development of fine and quantitative characterization of pore structures is an effective measure to achieve efficient development of tight reservoirs (Liu et al., 2020; Xu and Gao, 2020; Xu et al., 2020). This topic covers a large number of recent advances in the study of pores and fractures at different scales. For example, He et al. systematically studied the relationship between pyrite and nano-pores in marine shale of the Longmaxi Formation; Li et al. (2022d) analyzed the effect of water saturation on the pore structures of middle and large pores in limestone reservoirs through experiments; Lv et al. systematically studied the effects of high-temperature, overpressure, and CO2-Charging conditions on the pore structures of sandstone; Jiao et al. studied the influencing factors and evolution law of pore development in coal measure reservoirs; Chen et al. carried out fine logging evaluation of core-scale fractures in tight oil sandstones of the Yanchang Formation, Ordos Basin; Li analyzed the coupling characteristics of fractures and faults in strike-slip fault zones. Quantitative characterization of pores and fractures at different scales can provide a basis for the prediction of sweet spots in tight reservoirs.
The combination of macro and micro research methods is an important means to realize the continuous development of pore and fracture coupling research at different scales in unconventional oil and gas reservoirs. This topic reports a large number of related studies, for example, Cheng et al. analyzed the development characteristics of different fluid components and physical properties of carbonate gas genesis; Cai et al. analyzed the coupling relationship between rock mechanical parameters and in-situ stress in tight sandstone. In-situ stress and rock mechanics parameters are the external constraints for rock deformation and rupture; He et al. systematically studied the lithofacies and microscopic pore structure characteristics of deep shales; the fault is the largest scale fracture form and Lv et al. studied the plane heterogeneity of strike-slip faults and its influence mechanism on reservoir physical properties; Tang et al. elucidated the heterogeneity of microscopic pore structures of tight sandstones using a variety of experimental methods; Wang et al. analyzed the fracture development characteristics and influencing factors of buried hill reservoirs; Xu et al. optimized the lithofacies types of continental shales; Zhang et al. analyzed the development characteristics of pores and fractures in fracture—cavity desorption in the buried hill.
The numerical simulation and engineering evaluation of pores and fractures at different scales have also made some important progress in recent years. For example, Liao et al. reported an optimized fracturing and well trajectory design model for tight oil sandstones; Luo et al. proposed a stress sensitivity evaluation model considering the starting pressure gradient; Qian et al. carried out the full inversion of complex structures concealed around a horizontal hydraulic fracturing well using perforation seismic data; Sun et al. constructed a new evaluation system of volcanic rock reservoirs based on the constraints of Energy Storage Coefficient. Yang et al. carried out numerical simulation research on the contact optimization of hydraulic and natural fractures; Yin et al. constructed the 3-D model of carbonate reef and shoal facies based on UAV oblique photogrammetry data.
We appreciate the opportunity to present this Research Topic, and hope that readers will benefit from the breadth and scope of research. This Research Topic has introduced the latest developments in the quantitative characterization and engineering application of pores and fractures of different scales in unconventional reservoirs. It is a hot Research Topic in unconventional oil and gas exploration, which has been supported by many researchers. Therefore, we applied for the Volume II of this Research Topic. We invite researchers to contribute to the new work (Volume II), which will be extended to explore as many aspects as possible in the evaluation of pores and fractures of different scales.
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