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[bookmark: OLE_LINK122]Tables 1 to 6 present supplementary data for this study. The dataset includes both measurements obtained in this work and data compiled from previous studies, which were subsequently validated and analyzed. For detailed information on the data sources, methodology, and specific content of each table, please refer to the individual table titles and captions below. Detailed data can be obtained in https://www.scidb.cn/en/anonymous/RWJ1SVpi.
Table 1. Globally operating and completed offshore CCUS projects by the end of 2023. After 1 and more dates can be found in https://netl.doe.gov/carbon-management/carbon-storage/worldwide-ccs-database.

Table 2. Comparative analysis of CO2 emissions, GDP, population, and carbon emission intensity for 23 cities in 2015, 2019, and 2023. Data for 2023 are derived from this study, based on the Guangdong Statistical Yearbook and Hong Kong and Macao Environmental Bulletins. CO2 emissions for all cities except Hong Kong and Macao were calculated using the methodology and coefficients from 2. Data for 2015 and 2019 are sourced from 3,4 and the Guangdong Statistical Yearbook (http://tjnj.gdstats.gov.cn:8080/tjnj/2023/directory/07/html/07-03.htm).
















Table 3. Key parameters for miscible and near-miscible CO2 flooding reservoirs in the Pearl River Mouth and Beibu Gulf basins 5,6,7, and the CO2 storage potential of suitable saline aquifer sags (800–3500 m depth) 6,8. The formula for calculating the minimum miscible pressure of the oil reservoir is:, where  is the temperature of reservoir (℃), ,  is the oil density (g/cm3). The evaluation formula of oil reservoir carbon sequestration potential is: ,  is the oil density (g/cm3),  is the original geological reserves under standard conditions (Sm3),  is the volume coefficient of crude oil formation， is the cumulative harvesting efficiency. The evaluation formula of effective storage potential of saline aquifer is , where  is the area of the saline aquifer (m²);  is the thickness of the saline aquifer (m);  is the average porosity of the aquifer;  is the density of CO2 at reservoir depth (kg/m³); and  is the storage efficiency factor, which corrects for the difference between ideal and effective reservoir conditions, with a value of 0.026 representing average conditions. More explanations of the evaluation formulas and parameters can be referred to 5,9,10.

Table 4. Cost and revenue analysis for the entire region and its four sub-regions during the project operational period.

Table 5. Evaluation parameters for CO2 emissions from 17 fossil fuel combustion sources across 47 major industrial sectors in China 2,3.

[bookmark: _Hlk204253501]Table 6. Major heavy industrial zones and their geographic coordinates for the 23 cities analyzed in this study. The dominant industrial zone in each city was determined based on GDP data from the Guangdong Statistical Yearbook 2023 (http://tjnj.gdstats.gov.cn:8080/tjnj/2023/directory/07/html/07-03.htm).
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