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The following supplementary information includes supplementary Figures S1-S4 and Tables S1-S4, along with their accompanying supplementary analyses. The content is organized in sequential order according to the numbering of the figures and tables.
[bookmark: _Hlk163035724]A. Number of confirmed cases and risk areas
Fig. S1 illustrates the quantity of confirmed COVID-19 cases in China during the pandemic and the number of counties that contains medium or high-risk areas, providing the basis for delineating the pre-lockdown and lockdown phases. [footnoteRef:1] Risk level serves as a direct criterion for the severity of restrictions. To uphold the zero-COVID policy, the Chinese government mandated the classification of communities nationwide into high, medium, or low-risk areas, with daily updates provided (Joint Prevention and Control Mechanism of the State Council, 2020d, 2020e, 2020f, 2021, 2022b, 2023). Communities reporting new COVID-19 cases were labeled as medium or high-risk areas and subjected to corresponding containment measures and lockdowns. In cases of local officials' overreaction, neighboring communities without any cases could still be categorized as medium or high-risk areas. Conversely, low-risk communities should only enforce isolation for individuals from medium or high-risk areas, without restricting residents' travel or economic activities (Gong et al., 2024). [1:  Data of risk-level counties were described in Gong et al. (2024) and available at https://github.com/dadasmash/China_COVID_Risk_Level_Dataset] 

The severity of the COVID-19 pandemic varied significantly from 2020 to 2022 in China. In 2020, COVID-19 erupted in Wuhan, Hubei Province, prompting stringent city-wide lockdowns. Throughout the year, the number of confirmed cases in China exceeded 87,000. In contrast, in 2021, with widespread vaccine availability, the situation in China was relatively mild, with only 15,000 confirmed cases throughout the year and very few counties that contain medium or high-risk areas. Then, the highly transmissible Omicron variant emerged in China at the beginning of 2022, leading to a surge in infections throughout the year, surpassing 269,000. Lockdown measures in 2022 under the zero-COVID policy were much more frequent compared to previous years, resulting in a huge increase in the number of counties with medium or high-risk areas compared to 2021.
In this study, "lockdown" uniformly refers to containment measures implemented following the emergence of the Omicron variant in 2022, rather than the initial outbreak in 2020. Therefore, it is appropriate to designate 2021, with its much lighter pandemic situation and fewer containment measures, as the pre-lockdown phase, and to designate 2022 (excluding December when the lockdown began to be lifted) as the lockdown phase.


Fig. S1: Number of confirmed cases and number of risk areas.  (a) Monthly number of new confirmed cases from January 2020 to December 2022. (b)  The number of counties with medium or high-risk areas in China from April 2021 to December 2022. This figure measures the monthly sum of the number of counties that contain mid- or high-risk (the blue line), and high-risk (the green line). (c) Total days of counties with medium or high-Risk areas. This figure measures the cumulative days of risk presence in counties with medium or high risk (blue line) and counties with high-risk areas (green line). It takes into account not only the number of counties with medium and high-risk areas but also the duration of these risk areas throughout a month.


B. Using heavy-duty trucking workload to represent the actual level of economic development
Trucking is the primary mode of freight transportation within China. The workload of heavy-duty trucking largely determines drivers' income (Belzer & Sedo, 2018; Chen et al., 2015; Rodríguez García et al., 2018) and is closely associated with the actual economic development level (Fang et al., 2023; Yang et al., 2022; Xu et al., 2021; Li et al., 2020). Here, we aim to confirm the correlation between freight workload and economic indicators in the dataset. Utilizing destination and mileage information of trips, we initially aggregated logistics workload at the city level. City freight workload is defined as the sum of the mileage of all trips with destinations in that city. Fig. S1a and S1b respectively illustrate the correlation analysis between city trucking workload and city total nighttime luminosity, as well as officially released GDP of the cities in 2021.
Night lights data are widely recognized as a measure of real economic development levels, extensively used in economic research (e.g., Martinez, 2022; Henderson et al., 2012; Henderson et al., 2011; Chen and Nordhaus, 2011). We employed calibrated Visible Infrared Imaging Radiometer Suite (VIIRS) nighttime lights dataset (Gibson et al., 2021). By summing the luminosity of all grids within each city boundary, we showcase the local real economic aggregate. We found a very high correlation (Pearson correlation coefficient of 0.918) between city trucking workload and total nighttime lights brightness. This confirms that trucking workload effectively represents real economic development levels. Furthermore, we examined the correlation between trucking workload and officially released city GDP, with a Pearson correlation coefficient also reaching 0.806. China's economic statistics are often viewed as systematically manipulated, reflecting potential distortion (Hu and Yao, 2022; Chen et al., 2021; Lyu et al., 2018). In comparison, our dataset offers greater authenticity and real-time representation of the economic development level.
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Fig. S2: Correlation analysis between trucking workload and economic development level. (a) Correlation between trucking workload and total nighttime luminosity. (b) Correlation between trucking workload and officially released GDP. The aforementioned analysis was conducted at the city level in 2021. 


C. Another measure for the long-to-short shift in trip distance
[image: ]
Figure S3: Weekly average number of trips per vehicle categorized by trip length. Short-distance trips are defined as those less than 100 km, medium-short trips are between 100-200 km, medium-long trips are between 200-500 km, and long-distance trips are those exceeding 500 km. It is observed that during the economic recovery period following the lifting of lockdowns, the frequency of the three shorter categories of trips surged, even surpassing the pre-lockdown peaks. In contrast, the number of long-distance trips not only failed to recover but even showed a slight decline compared to the lockdown period. This trend is consistent with the weekly average workload per vehicle trends depicted in Fig. 2.


D. Geographical locations of urban agglomerations and metropolitan areas in China
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Fig. S4 The geographical locations urban agglomerations and metropolitan areas in China. (a) The geographical locations of urban agglomerations. (b) The geographical locations of metropolitan areas. The specific cities included in these important regions are shown in Table. S1.


E. Cities included in the urban agglomerations and metropolitan areas in China
Table S1 Cities included in the major urban agglomerations and 14 metropolitan areas
	Region Name
	Core Cities
	Involved Cities

	Beijing-Tianjin-Hebei Urban Agglomeration
	Beijing, Tianjin
	Beijing, Tianjin, Shijiazhuang, Tangshan, Qinhuangdao, Handan, Xingtai, Baoding, Zhangjiakou, Chengde, Cangzhou, Langfang, Hengshui, Anyang

	Yangtze River Delta Urban Agglomeration
	Shanghai
	Shanghai, Nanjing, Wuxi, Changzhou, Suzhou, Nantong, Yancheng, Yangzhou, Zhenjiang, Taizhou, Hangzhou, Ningbo, Wenzhou, Jiaxing, Huzhou, Shaoxing, Jinhua, Zhoushan, Taizhou, Hefei, Wuhu, Ma'anshan, Tongling, Anqing, Chuzhou, Chizhou, Xuancheng

	Pearl River Delta Urban Agglomeration
	Guangzhou, Shenzhen
	Guangzhou, Shenzhen, Zhuhai, Foshan, Jiangmen, Zhaoqing, Huizhou, Dongguan, Zhongshan

	Nanjing Metropolitan Area
	Nanjing
	Nanjing, Zhenjiang, Huai'an, Ma'anshan, Chuzhou, Wuhu, Xuancheng, Changzhou

	Fuzhou Metropolitan Area
	Fuzhou
	Fuzhou, Putian, Nanping, Ningde

	Chengdu Metropolitan Area
	Chengdu
	Chengdu, Deyang, Meishan, Ziyang

	Hangzhou Metropolitan Area
	Hangzhou
	Hangzhou, Huzhou, Jiaxing, Shaoxing, Quzhou, Huangshan

	Chang-Zhu-Tan Metropolitan Area
	Changsha
	Changsha, Zhuzhou, Xiangtan

	Xi'an Metropolitan Area
	Xi'an
	Xi'an, Xianyang, Tongchuan, Weinan

	Chongqing Metropolitan Area
	Chongqing
	Chongqing, Guang'an

	Wuhan Metropolitan Area
	Wuhan
	Wuhan, Huangshi, Ezhou, Xiaogan, Huanggang, Xianning, Xiantao, Tianmen, Qianjiang

	Shenyang Metropolitan Area
	Shenyang
	Shenyang, Anshan, Fushun, Benxi, Fuxin, Liaoyang, Tieling

	Guangzhou Metropolitan Area
	Guangzhou
	Guangzhou, Foshan, Zhaoqing, Qingyuan

	Shenzhen Metropolitan Area
	Shenzhen
	Shenzhen, Dongguan, Huizhou

	Qingdao Metropolitan Area
	Qingdao
	Qingdao, Weifang, Rizhao, Yantai

	Jinan Metropolitan Area
	Jinan
	Jinan, Binzhou, Zibo, Tai'an, Dezhou, Liaocheng

	Zhengzhou Metropolitan Area
	Zhengzhou
	Zhengzhou, Kaifeng, Luoyang, Pingdingshan, Xinxiang, Jiaozuo, Xuchang, Luohe, Jiyuan


Note: An urban agglomeration is defined as a spatially compact, economically highly integrated cluster of cities. Within that cluster, there is one mega-city at the center, with some metropolitan areas or large cities forming the core region (Fang and Yu, 2017). A metropolitan area, geographically, is a smaller scope centered around a mega, extra-large city or a large city with strong economic radiating and driving functions. Its approximate scope is defined by the urbanized space within a 1-hour commuting radius (Mi et al., 2021). The specific geographical locations of these important regions are shown in Fig. S5.

F. Robustness tests for multiple linear regressions
Table S2 Robustness checks of the impact of past lockdowns on the restructuring of supplier-demander relationships after reopening
	
	(1)
Shift_mileage
	(2)
Shift_mileage
	(3)
Shift_trips
	(4)
Shift_trips

	Break_C
	-3.064***
	
	-2.548***
	

	
	(-29.12)
	
	(-22.03)
	

	Break_D
	
	-1.464***
	
	-2.137***

	
	
	(-24.06)
	
	(-32.49)

	Number of cities
	-2.890***
	-2.785***
	5.481***
	5.529***

	
	(-43.96)
	(-44.21)
	(76.08)
	(79.96)

	Constant
	0.987***
	3.760***
	-18.966***
	-13.996***

	
	(6.41)
	(17.11)
	(-112.23)
	(-58.59)

	R-squared
	0.6573
	0.6520
	0.6989
	0.6938

	Vehicle ID FE
	Yes
	Yes
	Yes
	Yes

	Month FE
	Yes
	Yes
	Yes
	Yes

	Observations
	2,698,451
	2,897,486
	2,698,451
	2,897,486


Note: In comparison to Table 1, we have revised the calculation of Break_A from being based on the destination vector to being based on the departure vector, thereby generating a new independent variable, Break_C. Furthermore, we altered the calculation method for Break_B, shifting from considering the sum of medium and high-risk area counts to solely accounting for the number of high-risk areas, resulting in the creation of the independent variable Break_D. All other specifications of regression models remain unchanged. The regression results are largely consistent with those presented in Table 1. T-statistics are in parentheses and are adjusted for standard errors clustered at truck ID level, which are robust to heteroscedasticity and autocorrelation. *** p < 0.01, ** p < 0.05, * p < 0.1. 

G. GDP growth rate of representative countries (2021q1-2022q3)
Countries such as the U.S., Germany, and Japan were releasing large-scale anti-contagion policies in the first quarter of 2022. The COVID-19 pandemic dramatically shocked the global economy (Pangallo et al., 2023; Silva et al., 2023), and countries struggled to get back to normal after its massive damage. We choose some representative countries in each continent to show the economic impact of covid-19 and delayed recovery, the U.S. and Brazil for the Americas, Germany and the U.K. for Europe, and Japan and South Korea for Asia. The economic shock in all countries is apparent. 
	Table S3a GDP growth rate of representative countries (quarter on quarter, %)

	
	BRA
	CHN
	DEU
	IND
	JPN
	ZAF
	KOR
	GBR
	USA

	03/2019
	0.48 
	1.60 
	0.69 
	2.00 
	0.23 
	-0.87 
	-0.07 
	0.73 
	0.54 

	06/2019
	0.35 
	1.50 
	-0.04 
	4.18 
	0.37 
	0.45 
	1.09 
	0.32 
	0.83 

	09/2019
	0.10 
	1.40 
	-0.02 
	-1.70 
	0.15 
	0.11 
	0.42 
	0.73 
	1.13 

	12/2019
	0.82 
	1.30 
	0.30 
	-1.85 
	-2.75 
	-0.04 
	1.22 
	-0.02 
	0.64 

	03/2020
	-2.18 
	-10.40 
	-1.77 
	1.50 
	0.51 
	0.24 
	-1.28 
	-2.72 
	-1.36 

	06/2020
	-8.95 
	11.50 
	-9.22 
	-20.46 
	-7.76 
	-16.89 
	-3.02 
	-20.32 
	-7.89 

	09/2020
	7.99 
	3.40 
	8.91 
	18.81 
	5.52 
	13.73 
	2.31 
	16.78 
	7.76 

	12/2020
	3.67 
	2.60 
	0.78 
	5.63 
	1.85 
	2.74 
	1.35 
	1.36 
	1.04 

	03/2021
	1.05 
	0.70 
	-1.27 
	2.87 
	0.28 
	0.64 
	1.79 
	-1.02 
	1.29 

	06/2021
	-0.68 
	1.20 
	2.23 
	-5.06 
	0.37 
	1.30 
	0.88 
	7.33 
	1.52 

	09/2021
	0.19 
	0.60 
	0.67 
	5.62 
	-0.43 
	-1.88 
	0.13 
	1.72 
	0.81 

	12/2021
	0.96 
	1.70 
	0.01 
	2.06 
	1.12 
	1.37 
	1.40 
	1.52 
	1.70 

	03/2022
	0.98 
	0.80 
	1.00 
	1.49 
	-0.60 
	1.53 
	0.66 
	0.53 
	-0.50 

	06/2022
	1.30 
	-2.30 
	-0.13 
	3.10 
	1.08 
	-0.84 
	0.75 
	0.09 
	-0.14 

	09/2022
	1.05 
	3.70 
	0.36 
	-0.47 
	-0.10 
	1.77 
	0.23 
	-0.08 
	0.66 

	12/2022
	-0.12 
	0.80 
	-0.41 
	0.67 
	0.25 
	-1.09 
	-0.30 
	0.10 
	0.64 

	BRA: Brazil, CHN: China, DEU: Germany, IND: India, JPN: Japan, ZAF: South Africa, PRK: South Korea, GBR: Britain, USA: America.
The countries are listed as alpha-3 code in ISO 3166 by International Organization for Standardization, https://www.iso.org/obp/ui/#search.



	Table S3b GDP growth rate of representative countries (same period last year, %)

	
	BRA
	CHN
	DEU
	IND
	JPN
	ZAF
	KOR
	GBR
	USA

	03/2019
	0.96 
	6.30 
	1.43 
	5.33 
	-0.11 
	0.37 
	1.89 
	1.36 
	1.85 

	06/2019
	1.58 
	6.00 
	0.57 
	5.38 
	-0.09 
	1.08 
	2.30 
	1.52 
	2.15 

	09/2019
	0.65 
	5.90 
	1.50 
	4.57 
	0.63 
	-0.04 
	2.10 
	1.92 
	2.67 

	12/2019
	1.66 
	5.80 
	0.93 
	3.23 
	-2.02 
	-0.36 
	2.68 
	1.77 
	3.18 

	03/2020
	-0.85 
	-6.90 
	-1.53 
	2.37 
	-1.75 
	0.76 
	1.44 
	-1.72 
	1.23 

	06/2020
	-10.12
	3.10 
	-10.57 
	-21.90 
	-9.69 
	-16.64 
	-2.69 
	-21.94 
	-7.53 

	09/2020
	-3.04 
	4.80 
	-2.58 
	-5.01 
	-4.90 
	-5.29 
	-0.85 
	-9.51 
	-1.47 

	12/2020
	-0.28 
	6.40 
	-2.11 
	1.25 
	-0.33 
	-2.66 
	-0.72 
	-8.26 
	-1.08 

	03/2021
	2.99 
	18.70 
	-1.62 
	2.41 
	-0.60 
	-2.26 
	2.36 
	-6.66 
	1.57 

	06/2021
	12.30 
	8.30 
	10.79 
	23.20 
	8.20 
	19.12 
	6.47 
	25.73 
	11.95 

	09/2021
	4.20 
	5.20 
	2.40 
	9.93 
	2.03 
	2.78 
	4.20 
	9.52 
	4.74 

	12/2021
	1.60 
	4.30 
	1.61 
	4.89 
	1.38 
	1.41 
	4.25 
	9.69 
	5.42 

	03/2022
	1.50 
	4.80 
	3.96 
	4.01 
	0.41 
	2.31 
	3.10 
	11.42 
	3.57 

	06/2022
	3.39 
	0.40 
	1.56 
	12.72 
	1.19 
	0.15 
	2.96 
	3.90 
	1.87 

	09/2022
	4.25 
	3.90 
	1.25 
	5.14 
	1.48 
	3.88 
	3.07 
	2.07 
	1.71 

	12/2022
	3.37 
	2.90 
	0.82 
	4.41 
	0.70 
	1.35 
	1.35 
	0.64 
	0.65 

	BRA: Brazil, CHN: China, DEU: Germany, IND: India, JPN: Japan, ZAF: South Africa, PRK: South Korea, GBR: Britain, USA: America.
The countries are listed as alpha-3 code in ISO 3166 by International Organization for Standardization, https://www.iso.org/obp/ui/#search.





H. Prevention and control of COVID-19 documents from 2019 to 2023 in China
Prevention and control of COVID-19 policy of China with ten versions in total adjusted accordingly with the COVID-19 pandemic. China’s government adjusted the documents several times till September 15, 2020, and the next version was issued on May 14, 2022, which was practically implemented till the reopening on December 07, 2022. 
These documents in Table S4 show great concerns of China’s government on the restriction of transport and communication, among which “lockdown” was a common way to address the potential transmission in high-risk areas (Joint Prevention and Control Mechanism of the State Council, 2020a, 2020b, 2020c, 2020d, 2020e, 2020f, 2021, 2022b, 2023). Restriction policies on the transport and communication system were severe during almost the whole of 2022 according to the administrative documents in Table S4. Policies in 2020 and 2021 were more flexible. The turning point is March 2022, when the regular nucleic acid testing was implemented formally (Joint Prevention and Control Mechanism of the State Council, 2022a). Later, the transportation transport and communication system was continuously hampered and incredibly disrupted for the weekly or even daily nucleic acid testing. 

	Table S4 Prevention and control of COVID-19 documents from 2019 to 2023 in China

	low-risk areas
	Medium-risk areas
	High-risk areas
	Effective Date
	Version

	Home Quarantine (2nd to 3rd Edition); 
Home Quarantine, strengthened observation of Wuhan citizens (4th Edition)
	01/22/2020
01/28/2020
02/06/2020
	2-4

	Implement the strategy of “external prevention and importation”. Strengthen the tracking and management of the inflow of people from serious epidemic areas and high-risk areas, and do a good job of health monitoring and services.
	Implement the strategy of "preventing importation from outside and spreading from inside". Based on the measures taken in low-risk areas, preparations have been made for medical treatment, disease prevention, and control of relevant personnel, materials, and places, and close contacts of cases have been isolated for medical observation and management.
	Implement the strategy of "internal prevention of proliferation, external prevention of export, and strict control". Based on the measures taken in medium-risk areas, gatherings of activities will be stopped, and regional traffic control can be implemented after approval by the law and procedures
	02/22/2020
03/07/2020
	5
6

	Implement normalized prevention and control work, strengthen epidemic monitoring, and make preparations for epidemic disposal.
	Based on the relevant measures in low-risk areas, delineate the scope of the minimum prevention and control area, initiate 14-day intensive surveillance, monitoring of medical institutions, monitoring of key places and key institutions, community-initiated screening, nucleic acid testing of risk groups, and terminal disinfection. 
	Based on the implementation of all prevention and control measures in medium-risk areas, expand the scope of prevention and control areas, conduct comprehensive investigations, restrict crowd-gathering activities, regional control, and activate the corresponding level of emergency response. 
	09/15/2020
	7

	health education, environmental remediation, personnel screening, home management, management of key places and key institutions, care services, epidemic prevention and control preparations.
	Implement the smallest unit of closed control only in and out of the area, regional control and restriction or closure of places of business, full closed management of villages not to be in and out of the area vehicles are prohibited from entering and exiting the village, disinfection of the environment, psychological guidance and life protection.
	05/14/2021
	8

	Low-risk areas in the high-risk areas in the county (city, district, flag) in other areas for low-risk areas. The implementation of "personal protection, avoid gathering", leaves the city with a 48-hour proof of negative nucleic acid test.
	implement control measures, during the period of "people do not go out of the area, staggered pickup" for 7 consecutive days without new infected people, and the seventh day of the risk of all people in the region No new infected person for 7 consecutive days, and all persons in the risk area are negative on the 7th day after completing a round of nucleic acid screening, and the area is downgraded to a low-risk area.
	The high-risk area is under control measures, during which "no one leaves the area, door-to-door service" is provided. During the sealing and control period, newly infected persons are found, and the local joint prevention and control mechanism organizes and carries out risk study and judgment, and by the requirements of "one policy for one area", the original sealing and control area can be extended in whole or in part to seal and control time for 7 consecutive days with no new infected persons, and on the 7th day, all the persons in the risk area have completed one round of negative nucleic acid screening, and then it will be downgraded to the medium-risk area; 3 consecutive days with no new infected persons will be downgraded to the medium-risk area. No new infected person for 3 consecutive days is downgraded to a low-risk area.
	06/28/2022
	9

	Reopening of the whole country in practice
	12/07/2022
	-





References
Belzer, M. H., & Sedo, S. A. (2018). Why do long distance truck drivers work extremely long hours?. The Economic and Labour Relations Review, 29(1), 59-79.
Chen, G. X., Sieber, W. K., Lincoln, J. E., Birdsey, J., Hitchcock, E. M., Nakata, A., ... & Sweeney, M. H. (2015). NIOSH national survey of long-haul truck drivers: injury and safety. Accident Analysis & Prevention, 85, 66-72.
[bookmark: _Hlk163092088]Chen, S., Qiao, X., & Zhu, Z. (2021). Chasing or cheating? Theory and evidence on China's GDP manipulation. Journal of Economic Behavior & Organization, 189, 657-671.
[bookmark: _Hlk163091957]Chen, X., & Nordhaus, W. D. (2011). Using luminosity data as a proxy for economic statistics. Proceedings of the National Academy of Sciences, 108(21), 8589-8594.
Dinerstein, M., Einav, L., Levin, J., & Sundaresan, N. (2018). Consumer price search and platform design in internet commerce. American Economic Review, 108(7), 1820-1859.
Fang, C., & Yu, D. (2017). Urban agglomeration: An evolving concept of an emerging phenomenon. Landscape and Urban Planning, 162, 126-136.
Fang, D., Guo, Y., & Zhang, H. (2023). Diversification, vertical integration and economic resilience: evidence from intercity truck flows during COVID-19 in China. Journal of Economic Geography, 23(6), 1345-1370.
Gibson, J., Olivia, S., Boe-Gibson, G., & Li, C. (2021). Which night lights data should we use in economics, and where?. Journal of Development Economics, 149, 102602.
Gong, D., Shang, Z., Su, Y., Yan, A., & Zhang, Q. (2024). Economic impacts of China's zero-COVID policies. China Economic Review, 83, 102101. 
[bookmark: _Hlk163091933]Henderson, J. V., Storeygard, A., & Weil, D. N. (2012). Measuring economic growth from outer space. American Economic Review, 102(2), 994-1028.
Henderson, V., Storeygard, A., & Weil, D. N. (2011). A bright idea for measuring economic growth. American Economic Review, 101(3), 194-199.
Hu, Y., & Yao, J. (2022). Illuminating economic growth. Journal of Econometrics, 228(2), 359-378.
Joint Prevention and Control Mechanism of the State Council. (2020a, 2020-01-23). Prevention and control of COVID19 (2nd Edition). https://www.gov.cn/xinwen/2020-01/23/content_5471768.htm
Joint Prevention and Control Mechanism of the State Council. (2020b, 2020-01-28). Prevention and control of COVID19 (3rd Edition). https://www.gov.cn/zhengce/zhengceku/2020-01/29/content_5472893.htm
Joint Prevention and Control Mechanism of the State Council. (2020c, 2020-02-06). Prevention and control of COVID19 (4th Edition). https://www.gov.cn/zhengce/zhengceku/2020-02/07/content_5475813.htm
Joint Prevention and Control Mechanism of the State Council. (2020d, 2020-02-22). Prevention and control of COVID19 (5th Edition). https://www.gov.cn/zhengce/zhengceku/2020-02/22/content_5482010.htm
Joint Prevention and Control Mechanism of the State Council. (2020e, 2020-03-07). Prevention and control of COVID19 (6th Edition). http://www.nhc.gov.cn/jkj/s3577/202003/4856d5b0458141fa9f376853224d41d7.shtml
Joint Prevention and Control Mechanism of the State Council. (2020f, 2020-09-15). Prevention and control of COVID19 (7th Edition). https://www.gov.cn/xinwen/2020-09/15/content_5543680.htm
Joint Prevention and Control Mechanism of the State Council. (2021, 2021-05-14). Prevention and control of COVID19 (8th Edition). https://www.gov.cn/xinwen/2021-05/14/content_5606469.htm
Joint Prevention and Control Mechanism of the State Council. (2022a, 2022-03-18). Guidelines for Implementation of Novel Coronavirus Nucleic Acid Testing (3rd Edition). Retrieved 2023-12-29 from http://www.nhc.gov.cn/xcs/zhengcwj/202203/b5aaa96dfe1b4f14b19bf2f888a10673.shtml
Joint Prevention and Control Mechanism of the State Council. (2022b, 2022-06-28). Prevention and control of COVID19 (9th Edition). https://www.gov.cn/xinwen/2022-06/28/content_5698168.htm
Joint Prevention and Control Mechanism of the State Council. (2023, 2023-01-07). Prevention and control of COVID19 (10th Edition). https://www.gov.cn/fuwu/2023-01/07/content_5735448.htm
Li, B., Gao, S., Liang, Y., Kang, Y., Prestby, T., Gao, Y., & Xiao, R. (2020). Estimation of Regional Economic Development Indicator from Transportation Network Analytics. Scientific Reports, 10(1), 2647.
Lyu, C., Wang, K., Zhang, F., & Zhang, X. (2018). GDP management to meet or beat growth targets. Journal of Accounting and Economics, 66(1), 318-338.
Martinez, L. R. (2022). How much should we trust the dictator’s GDP growth estimates? Journal of Political Economy, 130(10), 2731-2769. 
Mi, X., Wang, S., Shao, C., Zhang, P., & Chen, M. (2021). Resident travel mode prediction model in Beijing metropolitan area. Plos One, 16(11), e0259793.
Pangallo, M., Aleta, A., del Rio-Chanona, R. M., Pichler, A., Martín-Corral, D., Chinazzi, M., Lafond, F., Ajelli, M., Moro, E., & Moreno, Y. (2023). The unequal effects of the health–economy trade-off during the COVID-19 pandemic. Nature Human Behaviour, 1-12. 
Rodríguez García, M., Domínguez Caamaño, P., Comesaña Benavides, J. A., & Prado-Prado, J. C. (2018). Designing a fair, financially sustainable pay rate for owner-operator truck drivers. Modeling and case study. The Engineering Economist, 63(3), 250-272.
Silva, S., Goosby, E., & Reid, M. J. (2023). Assessing the impact of one million COVID-19 deaths in America: economic and life expectancy losses. Scientific Reports, 13(1), 3065. 
Xu, X., Chase, N., & Peng, T. (2021). Economic structural change and freight transport demand in China. Energy Policy, 158, 112567.
Yang, Y., Lu, X., Chen, J., & Li, N. (2022). Factor mobility, transportation network and green economic growth of the urban agglomeration. Scientific Reports, 12(1), 20094. 
a

new confirmed cases	2020-01	2020-02	2020-03	2020-04	2020-05	2020-06	2020-07	2020-08	2020-09	2020-10	2020-11	2020-12	2021-01	2021-02	2021-03	2021-04	2021-05	2021-06	2021-07	2021-08	2021-09	2021-10	2021-11	2021-12	2022-01	2022-02	2022-03	2022-04	2022-05	2022-06	2022-07	2022-08	2022-09	2022-10	2022-11	2022-12	11776	68048	1730	1320	144	521	798	716	352	582	544	526	2490	348	303	454	451	670	1213	1893	1264	1081	1582	3489	3825	3388	41577	65481	7547	1541	3919	13855	7172	9884	63184	47729	


b

mid/high_risk county	44287	44317	44348	44378	44409	44440	44470	44501	44531	44562	44593	44621	44652	44682	44713	44743	44774	44805	44835	44866	44896	1	10	12	35	69	19	27	47	33	43	56	175	136	40	28	180	373	371	507	1231	1174	high_risk county	44287	44317	44348	44378	44409	44440	44470	44501	44531	44562	44593	44621	44652	44682	44713	44743	44774	44805	44835	44866	44896	1	0	1	3	10	3	5	8	6	10	14	45	36	5	5	159	318	313	392	1206	1174	
Number of counties with medium or high-risk areas 




c

mid/high_risk county*period	44287	44317	44348	44378	44409	44440	44470	44501	44531	44562	44593	44621	44652	44682	44713	44743	44774	44805	44835	44866	44896	53	105	202	188	1120	200	220	683	492	656	612	3093	2105	1195	492	3865	6909	7810	10464	22110	13651	high_risk county*period	44287	44317	44348	44378	44409	44440	44470	44501	44531	44562	44593	44621	44652	44682	44713	44743	44774	44805	44835	44866	44896	24	0	20	34	151	37	37	94	89	119	104	567	403	286	46	1713	3088	3450	4491	18186	13651	
Total days of counties with medium or high-Risk areas




image2.tiff
2

$
Correlation: 0.806
Slope: 0.889

8 9 10 11
In (city GDP) 2021

7

m o~ — o o © ~ ©
~ ~ ~ N — — — —

1202 (19A9] Ao 8U} Je Peo|om yonu) u|




image3.tiff
. . . . . .
. . . . . .

. .
. .

.





image4.tiff
Locations of Urban Agglomerations

[ Beijing-Tianjin-Hebei Urban Agglomeration

[ Yangtze River Delta Urban Agglomeration

[ Pearl River Delta Urban Agglomeration
Others





image5.tiff
Locations of Metropolitan Areas
I Nanjing Metropolitan Area
[ Fuzhou Metropolitan Area
M Chengdu Metropolitan Area
I Hangzhou Metropolitan Area
Il Chang-Zhu-Tan Metropolitan Area
I Xian Metropolitan Area
[ chongaing Metropolitan Area
N Wuhan Metropolitan Area
I shenyang Metropolitan Area
I Guangzhou Metropolitan Area
Shenzhen Metropolitan Area
N Qingdao Metropolitan Area
I Jinan Metropolitan Area ]
M Zhengzhou Metropolitan Area

Others S





image1.tiff
In (truck workload at the city level) 2021

22

12
6

Correlation: 0.918
Slope: 1.093

8 9 10 11 12 13
In (city total nighttime luminosity) 2021






Supplementary Information 


 


 


The following supplementary information includes 


s


upplementary


 


Figures 


S


1


-


S


4


 


and Tables 


S


1


-


S


4, 


along with their accompanying supplementary analyses. The content is organized in 


sequential order according to the numbering of the figures and tables.


 


A


.


 


Number of confirmed cases and risk areas


 


Fig. S


1


 


illustrates the quantity of confirmed COVID


-


19 cases in China during the pandemic 


and the number of 


counties that contains 


medium or high


-


risk areas, providing the basis for 


delineating the pre


-


lockdown and lockdown phases.
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Risk level serves as a direct criterion for the 


severity of restrictions. To uphold the zero


-


COVID policy, the Chinese government mandated the 


classification of communities nationwide into high, medium, or low


-


risk areas, with daily updates 


provided 


(Joint Prevention and Control Mechanism of the State Council, 2020d, 2020e, 2020f, 2021, 


2022b, 2023)


. Communities reporting new COVID


-


19 cases were labeled as medium or high


-


risk 


areas and subjected to corresponding containment measures and lockdowns. In cases of local 


officials' overreaction, neighboring communities without any cases could still be cate


gorized as 


medium or high


-


risk areas. Conversely, low


-


risk communities should only enforce isolation for 


individuals from medium or high


-


risk areas, withou


t restricting residents' travel or economic 


activities 


(Gong et al., 2024)


.


 


The severity of the COVID


-


19 pandemic varied significantly from 2020 to 2022 in China. In 


2020, COVID


-


19 erupted in Wuhan, Hubei Province, prompting stringent city


-


wide lockdowns. 


Throughout the year, the number of confirmed cases 


in China 


exceeded 87,000. In contrast, in 2021, 


with widespread vaccine availability, the situation in China was relatively mild, with only 15,000 


confirmed cases throughout the year and 


very 


few 


counties that contain 


medium or high


-


risk areas. 


Then


, the highly transmissible Omicr


on variant emerged in China at the beginning of 2022, leading 


to a surge in infections throughout the year, surpassing 269,000. Lockdown measures in 2022 under 


the zero


-


COVID policy were 


much


 


more frequent compared to previous years, resulting in a 


huge


 


increase in the number of 


counties with 


medium or high


-


risk areas compared to 2021.


 


In this study, "lockdown" uniformly refers to containment measures implemented 


following


 


the emergence of the Omicron variant in 2022, rather than the initial outbreak in 2020. Therefore, it 


is appropriate to designate 2021, with its 


much 


lighter pandemic situation and fewer containment 


measures, as the pre


-


lockdown phase, and to designate 2022 (excluding December when the 


lockdown began to be lifted) as the lockdown phase.
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Data of risk


-


level counties were 


described in 


Gong et al.


 


(2024)


 


and 


available at


 


https://github.com/dadasmash/China_COVID_Risk_Level_Dataset
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