Supplementary material
Exposure refers to the climate pressures that shape the operational environment of tourism systems. Its effects are not assumed to be uniformly negative; rather, they vary across development and climate-risk regimes depending on governance capacity, resource utilization, and adaptive investment. Sensitivity captures the extent to which tourism-dependent populations, livelihoods, and economic structures are affected by climatic disturbances. It reflects the degree of structural dependence that amplifies vulnerability under climate stress. Adaptive capacity denotes the system’s ability to absorb, manage, and respond to climate impacts through infrastructure, public services, organizational resources, and institutional capability. Readiness refers to the forward-looking governance, planning, and investment conditions that enable proactive adaptation and timely resource mobilization (Dogru et al., 2019; Garschagen et al., 2021), especially under elevated climate risk. Hazard refers to the occurrence and intensity of potentially damaging climate events that can trigger disruptions and amplify nonlinear responses within tourism systems.
Table 1 Vulnerability and Resilience Assessment of Tourism 
	Sub-index　
	Sector
	Description

	Exposure
	Observed changes in climate condition
	Percentage change in total precipitation
	[bookmark: _GoBack]An indication in observed climate elements (such as utci, total precipitation, wind speed, etc) experienced by a specific region over a certain period of time, especially the degree of deviation from the basic-period average. 

	
	
	Monthly maximum consecutive 5-day precipitation
	

	
	
	Thermal comfort
	

	
	Number of extreme events
	Heavy precipitation
	The number of extreme climate or environmental events that occurred in a region during a specific period.

	
	
	Strong wind
	

	
	
	Uncomfortable days
	

	
	Anomaly in climatic condition
	Heavy precipitation
	The degree and frequency of changes in climate elements (such as utci, precipitation, wind speed, etc.) experienced by a specific region over a certain period of time, especially the degree of deviation from the long-term average. 

	
	
	Strong wind
	

	
	
	Thermal comfort
	

	
	
	Uncomfortable days
	

	Sensitivity
	Rural population
	
	The proportion of the total population living in rural areas, defined as the difference between total population and urban population according to national statistical offices.

	
	Slum population
	
	A group of individuals living under the same roof lacking one or more of life-supporting facilities

	
	Dependency
	Import-export trade
	Import and export trade is an important indicator to measure a region's foreign economic relations, market openness and international economic status

	
	
	Fresh water withdrawal rate
	The proportion of total actual renewable water resources that is withdrawn as freshwater, to approximate the pressure on the renewable water resources

	
	
	Tourist consumption ratio
	The ratio of tourism consumption to local consumption can reflect the proportion of tourism in the economic development of a city or region, that is, the degree of dependence on tourism revenue

	
	
	Age dependency ratio
	An indication of the size of the vulnerable population in terms of ages. This indicator considers the population under 14 or above 65 as the vulnerable group.

	
	Urban concentration
	
	Urban concentration represents the concentration of population, economic activities, resources, etc. in a city or an area.

	Adaptive Capacity
	Capacity
	Drinking water ratio
	Urban water and electricity supply guarantee capabilities

	
	
	Electricity
	

	
	
	Natural tourism destination
	The number of tourist attractions or locations that the region can sustainably support under natural resources and environmental conditions.

	
	
	[bookmark: OLE_LINK183][bookmark: OLE_LINK184]Transport
	Urban road transportation and evacuation emergency capabilities

	
	
	Road
	

	
	
	Medical staffs
	Urban medical assistance capabilities

	
	Tourism labor
	Persons employed in hotels and catering services
	The level of development of a region's tourism industry. 

	
	Reception
	Number of star hotels (at least 2 stars)
	

	Readiness
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65]Economical ability
	Actual amount of foreign capital used
	Urban external economic exchange strength

	
	
	Investment in environmental pollution control
	the intensity of actual actions of improving environmental quality and reducing pollution impacts.

	
	
	Adaptation Funds for Vulnerable Communities
	The capabilities in risk response of Slum communities 

	
	Information and communication technology
	Mobile phone subscription per 100 persons
	Knowledge integration and learning and key ingredients of adaptive capacity; Technical support for early warning systems; and strengthen local organizations that implement adaptation.

	
	
	Fixed phone subscription per 100 persons
	

	
	
	Internet user per 100 persons
	

	
	Education
	Higher education enrollment rate
	Number of students in colleges and universities per 10,000 people

	
	Social inequality
	
	Rural population's share of urban residents' revenue or consumption

	
	[bookmark: OLE_LINK185][bookmark: OLE_LINK186]Innovation
	Science and technology expenditure
	A fundamental force behind capacity building and climate change adaptation

	
	
	Number of innovation patents
	

	Hazard
	Direct economic Loss
	
	One of the most important indicators of the severity of disasters and human losses

	
	Affected population
	
	

	
	Fatalities
	
	The damage caused by disasters to economic activity, property, and revenue in an area

	
	Housing loss
	
	



