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Supplementary Information (SI):


Table SI. Index to assess urban development and tourism over sea turtle populations as reported in the studies found in our systematic literature search.
	Pressure source
	Attribute/ Variable
	Index
	Results
	Reference

	1. Urban development
	1. 1. Nesting beaches
	1.1.1. Degree of urbanization with “Human Modification Metric" (HMc).
 
	Turtles tend to select less urbanized and less eroded beaches to lay their eggs.
	Costa et al.,
  2023

	
	
	1.1.2. Evaluation of the size of the urbanized area, physicochemical parameters, and heavy metals from hawksbill turtle beach samples.
	A significant negative relationship was found between increasing urbanized area and the Number of actual nests and false tracks.
	El Kafrawy et al., 2020

	
	
	1.1.3. Microplastic sampling (1–5 mm) in nesting beaches.
	One of the primary land-based sources that contributes to microplastic pollution is tourism and urbanization.
	Ruíz-Reyes et al., 2023

	
	
	1.1.4. Comparison of nest density and hatching success (%) in Urban pocket beaches.
	Sea turtles prefer to nest on urban pocket beaches compared to adjacent protected areas.
	Sella et al., 2023

	
	
	1.1.5. Comparison of emergence synchronization, group size, and offspring fitness 
	The presence of plastic on the surface of nests negatively affects the ability of hatchlings to emerge successfully and the timing of hatchling emergence.
	Sousa-Guedes et al., 2023

	
	
	1.1.6. Viewshed model to analyze visibility (1 m, 10 m, 25 m) to quantify how light pollution varies depending on planning decisions.
	The model shows that at 10 m elevation, 70% of areas can reach beaches.
	Verutes et al., 2014; 

	
	
	1.1.7 Description of nesting behavior and physical and chemical characteristics of beach in developed and undeveloped sections. 
	Nesting frequency was lowest areas of anthropogenic, and total emergences did not result in egg laying in the developed sections.
	Roe et al., 2013

	
	
	1.1.8 Blood sampling and egg during nesting season to identify organochlorine pesticides (OCPs). 
	OCps are transferred from mother to eggs, this could compromise their fertility and population trends.
	Salvarani et al., 2023

	
	
	1.1.9 Human pressure within 100m radius of the nesting site and calculation of the distance to the nearest structure. 
	 57.38% of the nests are located less than 100 m from a building, 64.14% of the nests are located less than 100 m from a road
	Ceolotto et al., 2025

	
	
	1.1.10 Fan mapping method with arena trials in different light levels and lunar phases.
	When the moon is not visible, artificial lighting from sources adjacent to the beach disrupt the normal sea-finding bbehavior of hatchling loggerhead turtles in areas where urban development back directly onto nesting beaches.
	Berry et al., 2013

	
	
	1.1.11 Urbanized area estimation (m2) compared between years with light pollution evaluation through remote sensing products, and overlapping with sea turtles distribution

	Manzanillo Bay has suffered a reduction of area from 22.5 ha to 18.2 ha between the years 2003 and 2020. This growth was related to the demand for port services, as well as urban development.
	Cervantes et al., 2022

	
	
	1.1.12 Nesting data with night light images, Human population density, built-up areas, and infrastructure 
	Night lights were more significant at explaining sea turtle nests distribution than other anthropogenic threats. Nightlights account for the presence of most human nighttime activity, including beach side restaurants, shopping districts, ports and residential areas.
	Mazor et al., 2013

	
	
	1.1.13 Nesting areas with coastal permit data (structure and/or activity)
	The majority (93.5%) of marine turtle were exposed to coastal modifications. 36% had high or very high exposure to coastal modifications, and 20% had low or no exposure to coastal modification.
	Sella and Fuentes, 2019

	
	
	1.1.14 Coastal Vulnerability Index (CVI), Landsat satellite images, sea turtle nest’s location, shoreline change rates and
environmental indicators of coastal erosion. 
	The CVI parameters that most influenced the nests distribution were the distance from the shoreline to the closest urban settlement, the conservation status of the dunes and the occurrence of coastal erosion indicators.
	Siqueira et al., 2021

	
	
	1.1.15 Hatchling orientation by analyzing the direction of tracks after hatching for those left in situ. 

	An increasing number of nests have required relocation in the area around the construction sites due to the threat of light pollution
	Taylor and Cozens,2010

	
	
	1.1.16 Hatchling orientation under different conditions of moonlight, along with environmental factors
	Returning hatchlings to shore under the attraction of shore-based artificial lights has not been formally documented. On nights when the moon was present, no hatchlings were found returning to shore, indicating that the influence of artificial lights was mitigated by the presence of moonlight.
	Truscott and Limpus, 2017

	
	1.2 Aquatic home ranges
	1.2.1. Estimation of home ranges with temperature data to compare the influence of this factor on size and distribution.
	The power plant generated a hot water effluent that influenced the turtles' movements; after its closure, the core areas of the home ranges increased significantly, especially at night.
	Eguchi et al.,2020

	
	
	1.2.2. Estimation of home ranges with data of identified areas of human activity and operation of a power plant.
	All turtles limit their distribution to the portion of the bay with the least human activity. The central zone concurs with the warm water flow of the power plant.
	MacDonald et al., 2012

	
	
	1.2.3. Employment of the Body Condition Index, and blood samples to trace chemical blood chemistry, to know the effect of anthropogenic activities
	Turtle populations showed elevated concentrations of Lead (Pb) and Arsenic (As), likely due to urban and industrial pollution, among others.
	Villa et al., 2017

	
	
	1.2.4 Blood sampling to assess oxidative stress determinations, organochlorine pesticides, and polychlorinated biphenyls. 
	Sea turtles present extreme responses of oxidative stress indicators, significant contribution of PCBs.
	Labrada-Martagón et al., 2024

	
	
	1.2.5 Blood and scute samples to determine inorganic elements classified according to their toxic and biological importance.
	Highest concentrations of essential mineral elements with toxic potential, as well as Cerium, a toxic element.
	Mondragón et al., 2021

	
	
	1.2.6 Photo-identification and classification of injuries, and number of strandings
	After fishing, boat strikes were the most common cause of death of sea turtles.
	Attum et al., 2025

	
	
	1.2.7 Home range estimation overlapped with spatial identification and count of marine debris 
	The frequency of sea turtles surrounded by debris in a distance of 50 m, and nearly 100% were exposed to debris within a radius of 2 km around them, particularly more in summer than in winter.
	Darmon et al., 2017

	
	
	1.2.8 Metal concentration in tissues from different organs of sea turtles.
	The presence of high levels of metals reflects pollution from urban development in the sea turtles' habitat.
	Hrizi et al., 2024

	
	
	1.2.9 Presence of Mycobacterium gordonae in blood and tissue samples of sea turtles.
	This is the first case of this bacterium, which may be linked to waste dumping or leaks from landfill sites in urbanized areas.
	Goldberg et al., 2023

	
	
	1.2.10 Persistent organic pollutants and metal concentration in blood and carapace samples.
	Several chemicals were correlated with turtle size, suggesting possible differences in physiological processes or habitat utilization between life stages.
	Komoroske et al., 2011

	2. Tourism
	2.1 Nesting beaches
	2.1.1. Direct observation of the behavior of female turtles during nesting season, with/without tourists.
 
	The presence of tourists reduces the time of camouflage of the nest by sea turtles, but without affecting re-nesting or reproductive success.
	Marco et al., 2021

	
	
	2.1.2. Carrying capacity model based on a multi-criteria model.
	Carrying capacity for FFPACI is 1466 people or 147 groups per season.
	Pavón et al., 2023

	
	
	2.1.3 Employment of UAVs for daily/weekly monitoring, identification of coverage of beach furniture, density of boats, record number of tourists, and determining the carrying capacity.
	This technology is a valuable tool for detecting recreational activities, permanent structures on beaches, and risks in marine areas.
	Papazekou et al., 2024

	
	
	2.1.4. Observation to compare differences in nesting behavior and reproductive success with/without tourists.
	Turtles observed with tourists spent less time covering their nests, more time descending to the sea, and took a less direct route back to it.
	Smith et al., 2021

	
	
	2.1.5 Marine debris categorization and distribution sampling in different seasons along beach transects
	During summer items quantities were the most abundant. Marine debris caused by tourism activities could be properly differentiated, representing 70% of the sample.
	Ivar do Sul et al., 2011

	
	
	2.1.6 Comparison of hatchling orientation toward the ocean between areas with/without artificial lighting 
	The track of hatchlings in illuminated areas showed trajectory changes in 86.67%
	Simões et al., 2017

	
	
	2.1.7 Encounter rates and behavior assessment between sea turtles and tourists. 
	Sea turtles avoid humans, moving into deeper waters that could potentially cost losing access to optimal thermal conditions for eggs and internesting intervals 
	Schofield et al., 2021

	
	
	2.1.8 Number of tyre ruts, width and depth and distance between tracks likely to be encountered by hatchlings
	Crawl time was affected by the number of tracks and depth- Also carapace length and nest of origin affected time needed to reach the ocean
	Aguilera et al., 2018

	
	
	2.1.9 Identification of nesting areas and threats which had Analytic Hierarchy Process (AHP)
	Tourism could affect 59.8% of all nesting sites if the necessary protection measures are not taken.
	Flores-Monter et al., 2015

	
	
	2.1.10 Nesting selection and hatchling success data with identified artificial light, tourist density and beach furniture.
	Presence of tourists was responsible for the 34.15% of
the abandoned nesting in the study area. 14.19% of all nesting attempts suffered some anthropogenic threats during the nesting period, of which 41.06% were caused by beach furniture.
	Oliver de la Esperanza et al., 2017

	
	2.2. Aquatic home ranges
	2.2.1. Stranding data, necropsy, and home range of sea turtles to identify relationships between these factors.
	Relationship between strandings and tourism is also related to threats such as collisions.
	Mihaljevic et al., 2024

	
	
	2.2.2. Cameras to record behavior, depth and temperature sensors, habitat use, and Body condition index (BCI).
	They report aggressive behaviors that might be unnatural for their foraging behavior. Also, tourist feeding can increase their dependence on humans and affect their health and reproductive success.
	Smulders et al., 2021

	
	
	2.2.3 Direct observations with photograph to classify marks caused by boat strikes, shark bites, carapace deformation and unknown pathologies.
	The most common injuries were wounds and scars related to vessel or propeller impacts, followed by deformation and shark bites.
	Dekinger et al., 2013

	
	
	2.2.4 Disturbance behavior metric of sea turtles during a snorkel encounter.
	Ninety percent of sea turtles disturbed by a snorkel initiated their flights. Difference between mature and immature turtles may affect their response to people.
	Griffin et al., 2017

	
	
	2.2.5 Source of photo and identification of sea turtle by a validation approach using facial scute patterns to look for trauma. 
	Residents’ sea turtles could be identified by pictures obtained by social media, and reflected evidence of carapace damage by boats. 
	Papafitsoros et al., 2021

	
	
	2.2.6 Overlap of turtle-watching vessel density with home range area of sea turtles.
	Wildlife-watching occurs in restricted areas. Sea turtle populations are disturbed when vessels don’t find them. When one boat finds a sea turtle, more vessels immediately try to reach the same spot, causing more stress and energy demand for the sea turtle to avoid them.
	Schofield et al., 2015

	
	
	2.2.7 Behavior description and photo-identification to identify visible tumors
	Sea turtles with fibropapilloma (FP) have smaller subsets of behaviors, less evasive response when encounter with tourists. Higher tourist pressure may result in sick and healthy turtles spending less time in surface for breathing 
	Zerr et al., 2022

	
	
	2.2.8 Behavior description with photo and video during interaction with tourist
	The major disturbances caused by tourists included abrupt approach, chasing and touching which led to changes in turtle behavior.  Instagram images can be used to obtain complementary information on sea turtle interactions with divers. 
	Leitão et al., 2022

	
	2.3. Illegal trade
	2.3.1. Number, price, and variety of hawksbill turtle products in markets.
	The Number of products sold decreased due to increased government control and a decrease in tourism.
	Ji et al., 2024




