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INTRODUCTION
As climate change-being a dire challenge for all mankind-impinges on every continent, the exigencies of reducing greenhouse gas emissions have gained soaring attention around the world (Zou et al., 2022). Scientists have made strides in understanding the pivotality of unconventional energies (Bustin and Clarkson, 1998; Zou et al., 2018), in particular coal-measure gas (e.g., coal-bed methane, shale gas, and tight sandstone gas), for mitigating global warming (Avci et al., 2021). And, great successes have been achieved over the past decades.
The exploration, exploitation and utilization of coal-measure gas concern the majors of physics, geology, engineering, etc, and there are many hot Research Topic presented recently (Dai et al., 2019). Yet less is known about the measures to achieve the net carbon emissions of coal-measure gas, which entails how to identify its occurrence and production, how to determine its transformation technologies, and how to examine the applicability of its CO2 geological storage conditions.
COALBED METHANE
During the past few decades, China has achieved significant success in the exploration, exploitation, and utilization of coalbed methane, especially in the hot areas of Qinshui and Ordos Basins. Jiang et al. analyzed the pore structure characteristics of coal samples by low-temperature liquid-nitrogen adsorption measurements. Du et al. investigated the cleat and micro-fracture morphology and its aperture, distribution of minerals, and matrix/fracture interactions for the coals of different ranks. Jian et al. provided a new model for solid waste treatment of coal mine and green mining. Wang et al. analyzed the coal-forming environment during mass extinction in the latest Permian. Li et al. studied coalbed methane accumulation, in situ stress, and permeability of low-rank coals in a complex structural region. Shao et al. determined the potential of gas resources in the Huanghebei coalfield and analyzed the sedimentary reservoir control mechanism. Bao et al. analyzed the ionic concentrations, hydrogen and oxygen isotopes, dissolved inorganic carbon isotopes and trace elements for water samples from coalbed methane wells. Jiang et al. studied coalbed methane flow characteristics based on fractal bifurcation fracture network model.
SHALE AND SANDSTONE GAS
Ge et al. investigated and evaluated the shale gas resources in Lucaogou Formation, and identified the reservoir performance, preservation conditions, compressibility and gas bearing property of gas bearing shale intervals. Yu et al. analyzed the convergent deformation of the cavern while considering the spatial variability distribution of the elastic modulus for sandstones. Hu et al. studied on influencing factors and mechanism of pore compressibility of tight sandstone reservoir.
CO2 INJECTION
CO2 injection is beneficial for unconventional gas recovery, and gas desorption, diffusion, permeation, and production are the entire process during the injection. Niu et al. conducted the anisotropic permeability test and the CO2 injectivity simulation test, and established the corresponding numerical models. He et al. solved the problem of inaccurate gas content measurement due to the unclear characteristics of rapid gas desorption in 0–10 s, and improved the gas desorption experimental device. Chen et al. indicated that the integrated technology of gas production and CO2 capture and sequestration in the coal goafs and the abandoned coal mines can improve the energy production efficiency and reservoir space utilization. Chen et al. compared the changes of pore structure and porosity due to the supercritical CO2 extraction, and discussed the evolution of pore characteristics change with coal rank because of supercritical CO2 extraction.
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