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Abstract: The purpose of this study is to explore the sustainability of island tourism by investi-
gating the increasingly dangerous climate conditions that tourists encounter under climate change.
The exploratory case of Hawaii, United States is offered to explore how thermal stress risks have
(1) changed as a process of climate change and (2) are associated with airport arrivals of domestic
tourists from states other than Hawaii (dependent variable). Hawaii is a destination-based island
in the lower-latitudes of the Pacific Ocean that attracts more tourists than many stand-alone coun-
tries. Thermal stress—our independent variable—is a climate measure for heat exposure and has
medically prescribed levels (◦C) for heat-related risks to recreationalists and workers. The findings
indicate that (1) thermal stress is increasing as a process of climate change over the past four decades
(1984–2023), (2) moderate thermal stress risks are positively related to tourists’ demand (2015–2023),
and (3) moderate thermal stress risks are more strongly related to tourists’ demand than lower risk
levels. The results suggest that despite increased thermal stress, the demand for tourists’ arrivals
remains sustainable for Hawaii. Though not significant, we also observed a decline in tourists’
arrivals with moderately high thermal stress risks. Implications are broken down for each of the
sustainable tourism stakeholders: visitors, communities, industry, and the natural environment.

Keywords: tourist demand; climate change; weather; sustainable tourism; Hawaii; thermal stress; WBGT

1. Introduction

The purpose of this study is to explore the sustainability of island tourism by in-
vestigating the increasingly dangerous climate conditions that tourists encounter under
climate change. The effects of climate change are inequivalently impacting lower-latitude
and island destinations in the United States [1]. Climate change has received increased
interest in the sustainable tourism literature [2,3]. Climate change is the deviation from
long-term weather averages (i.e., climate) typically over the span of three decades or more.
Sustainable tourism is defined as “tourism that takes full account of its current and future
economic, social and environmental impacts, addressing the needs of visitors, the industry,
the environment and host communities” [4] (par. I). The effects of climate change are
of consequence to each of these sustainable facets and stakeholder groups [1]; thus, the
implications of the study will focus on how results of the study pertain to each.

The reliance of tourism activities on the natural environment makes the industry
particularly susceptible to the effects of climate change, including warming temperatures [3].
For example, island states expect sea level rise from climate change to inundate coastal
beaches [5,6]. Further, warming ocean temperatures attributable to climate change are
salient risks to biodiversity, coral reefs, and fisheries in coastal environments [7–9]. Of
concern, unsustainable destination characteristics (e.g., coastal degradation) are inversely
related to destination demand among beach tourists [10].

In addition to degradation, researchers have also explored how climate (un)favourability
influences the sustainability of tourist demand for destinations. In Turkey (a coastal coun-
try), Aygün and Baycan [11] projected tourism demand would decline in the latter part
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of the 21st century under scenarios of a warming climate. Retrospective studies have
also established an inverse relationship between warming and tourism demand. Rutty
et al. [12] reported that tourism demand (airport arrivals) to the Caribbean islands declined
when thermal comfort declined (i.e., a combination of temperature and humidity increases)
during the summer months. Demand was higher during the historically non-peak winter
months when thermal comfort levels were near ideal. Thermal comfort is a measure of
temperature and humidity conducive to tourism and travel. Missing from these inquiries
is how climate risks, not favourability, are related to the sustainability of tourists’ demand
for a destination. In other words, studies have explored how favourable climate conditions
support coastal tourism [7,11,12] but not how increasingly dangerous thermal stress (i.e.,
heat) climate conditions deter tourism.

To address this research gap, we present the case of the destination-based island state
of Hawaii (United States). Hawaii provides an insightful case to assess the sustainabil-
ity of tourism demand because it has already experienced intensified heat with climate
change [13]. Furthermore, the state’s proximity to the equator leads to extended periods of
direct sunlight and solar radiation [14]. There are four major airports in Hawaii located
on the islands of Hawai’i, Kuau’i, Maui, and O’ahu. Maui was omitted from the analysis
because it experienced a devastating wildfire in 2023 that restricted tourists’ arrivals [15].
The dependent variable for the study is domestic inbound airport arrivals (i.e., domestic
tourist arrivals not from the state of Hawaii) to three of the state’s islands (see Figure 1). In-
ternational arrivals are omitted from our inquiry because some countries (e.g., China) have
not returned to pre-pandemic levels of international travel, including to Hawaii [16,17].
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Rather than assess comfort, this study assesses thermal stress, which captures risks
associated with climate conditions. The independent variable is thermal stress, operational-
ized via the Wet Bulb Globe Temperature (WBGT) equation. According to the National
Weather Service [18] (par. I), WBGT “is a measure of the heat stress in direct sunlight, which
takes into account: temperature, humidity, wind speed, sun angle and cloud cover (solar
radiation)”. Additional details about how the WBGT is calculated are located in the next
section. The use of the WBGT is appropriate for our study because it estimates heat risks for
work and recreation dependent on whether or not an individual is acclimated to the local
climatic conditions [18,19]. We acknowledge that there are risk levels available for more
sedentary activities [20], though we defer to risk levels for non-acclimated recreationalists
not knowing individual characteristics and/or the nature of hospitality and recreational
motivations for macro-level airport arrivals. WBGT ranges (◦C) and coordinating thermal
risk levels are provided in Table 1.
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Table 1. WBGT thermal stress risk classifications for non-acclimated recreationalists (from Roberts et al. [21]).

Level WBGT (◦C) Risks

0 <18.4 Low

1 18.4–22.2 Elevated

2 22.3–25.6 Moderate

3 25.7–27.8 Moderately high

4 27.9–30.0 High

5 >30.0 Very high

Historically, the two most widespread uses of the equation have been (1) outdoor
worker safety [22,23] and (2) sports athlete safety [21]. More recently, the equation has
been applied to risk assessment for tourism behaviours, including attendance at major
sporting events [19] and national park visitation [13]. We extend the application of WBGT
to (1) document how thermal conditions have changed as a process of climate change
and (2) investigate the influence of thermal stress risks on tourists’ demand for the is-
lands of Hawaii (i.e., becoming unsustainable). Because the explanatory study examines
previously un-investigated phenomenon at the destination, we offer the following two
research questions:

Research Question 1 (RQ1): How has thermal stress changed?
Research Question 2 (RQ2): How are thermal stress risks associated with tourists’ arrivals?

2. Materials and Methods

Monthly data for domestic airport arrivals were obtained from the Hawaii Tourism
Authority [16] for the three focal islands of Hawai’i, Kuau’i, and O’ahu (Figure 1). The data
capture the overall monthly number of domestic visitors from states other than Hawaii.
Data were available from 2015 to 2023. To account for COVID-19, monthly averages were
calculated (2015–2019). Monthly arrivals were then removed from the timeseries until a
month either met or exceeded the 2015–2019 average. The Hawai’i and O’ahu post-COVID-
19 dates are May 2021 through December 2023, and the Kuau’i post-COVID-19 dates are
July 2021 through December 2023. Monthly inflation data [24] from the United States were
matched with the dataset to utilize as a control in the analysis.

According to NOAA [14], the leeward side (i.e., protected from wind by mountains)
of the Hawaiian Islands are the sunniest, meaning the experience the most exposure to
the solar duration and radiation. Using Google Earth, coordinates for three representative
leeward beaches were identified as locations from which to retrieve climate data. Using
macro-level arrivals data, there is no way to know where tourists recreate while on the
islands. Thus, we felt it prudent to err on the side of selecting recreational areas with
the most thermal stress exposure. However, prior survey results of tourists to Hawaii
indicate that the primary motivation for visiting is the state’s natural beauty (88% of
respondents) [25]. The second most popular motivation is to relax on the beach. Taken
together, the extraordinarily high percentage of outdoor recreation is an indication that
tourists are exposed to the natural environment and thermal stress.

Daily weather data were obtained from 1981 to 2023 from NASA [26] to calculate black
globe temperature (Tbg) and the WBGT equation (see Hajizadeh et al. [27]). Measures for
Tbg were all sky solar radiation (Rs), relative humidity (Hr), and ambient temperature (Ta).
Tbg and WBGT take the following equations:

Tbg = 0.01498Rs + 1.184Ta − 0.0789Hr − 2.739 (1)

WBGT = (Twb × 0.7) + (Tbg × 0.2) + (Ta) (2)

Daily values for WBGT were calculated and then aggregated monthly. Daily data were
used initially to run higher-resolution analysis for R1 (i.e., paired-sample t-tests). WBGT



Sustainability 2024, 16, 4680 4 of 11

data were then aggregated to monthly, and risk levels were assigned based on the risk-level
scheme from Table 1.

To test R1, paired-sample t-tests were run for daily WBGT data (◦C) and each of the
thermal stress risk levels for the most historic (1981–1990) and most modern 10 years of the
dataset (2014–2023). The t-statistic will tell if a significant change is observed.

To test R2, a univariate ANOVA was run with aggregated arrivals as the dependent
variable (2015–2023). The three independent variables were monthly risk levels (0–3)
meteorological season (1 = winter, 2 = spring, 3 = summer, 4 = fall), and inflation. Seasonality
is a factor for many nature-based activities [26], providing logic for its inclusion. Inflation
was included as a random factor because it varies month-to-month. The ANOVA method
is appropriate because (1) the timeseries was broken when COVID-19-impacted months
were removed, (2) there was only one dependent variable (i.e., arrivals), and (3) there were
fixed effects (i.e., risks and season) and a random factor (i.e., inflation). The results will
indicate if there are any differences between risk levels and monthly arrivals, where a post
hoc Sheffe’s test will indicate where (if any) differences between risks emerged.

3. Results

Descriptives are reported in Table 2 for arrivals and thermal stress variables (2015–2023).
Arrivals peaked in the summer meteorological season (mean = 193,476 visitors) followed
by spring, fall, and winter. The highest WBGT averages were in the summer and fall
meteorological seasons, where the most Level 2 thermal stress risk days were also observed
on average. Findings indicate that on average, the WBGT mean for most recent 10 years
reside within the moderate risk (Level 2 from Table 1) level for Kaua’i and O’ahu; we
also observed intensified WBGT for Hawai’i, though the risk level still resides in the low
(Level 1) category.

Table 2. Descriptives for arrivals and thermal stress (2015–2023).

Season N Arrivals SD WBGT SD LO L1 L2 L3

Winter 72 160,075 87,332 19.91 3.06 24 29 19 0

Spring 65 167,883 94,449 20.67 2.82 22 9 34 0

Summer 71 193,476 108,682 22.90 2.92 5 19 42 5

Fall 72 146,639 81,085 22.64 3.06 10 14 44 4

Total 280 166,902 94,455 21.55 3.22 61 71 139 9

Risk levels correspond with those reported in Table 1.

R1 asked if thermal stress changed during the observational period (1984–2023). Paired-
sample t-tests for daily WBGT values for at each island indicate that change occurred when
comparing the most historic (1984–1993) to the most modern (2014–2023) decades (see
Table 3). The WBGT differences were significant for the islands of Hawai’i (t = −27.21,
df = 3651, p = 0.000), Kauai’ (t = −42.36, df = 3651, p = 0.000), and O’ahu (t = −41.45,
df = 3651, p = 0.000). The results indicate a significant WBGT increase ranging from 0.6 ◦C
(Hawai’i) to 1.0 ◦C (Kauai’) throughout the study period. Results indicate a very large
effect size for each paired sample (i.e., Cohen’s d > 1.0) [28].

Table 3. Paired-sample t-tests for most historic (1984–1993) and modern (2014–2023) decades.

Island n T1 Mean T2 Mean Mean Diff. SD SE t df p d

Hawai’i 3652 16.88 17.49 −0.61 1.35 0.02 −27.21 3651 0.000 1.35

Kauai’ 3652 22.59 23.56 −0.97 1.39 0.02 −42.36 3651 0.000 1.39

O’ahu 3652 22.64 23.56 −0.92 1.34 0.02 −41.45 3651 0.000 1.34

T1 = 1984–1993, T2 = 2014–2023.
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R2 asked if thermal stress risks were associated with monthly domestic tourists’
arrivals to the aggregate of the islands of Hawaii (2015–2023). Results from univari-
ate ANOVA analysis demonstrate a significant main effect for thermal stress risk levels
(F = 28.04, p = 0.000, df = 3). Season (i.e., the second independent variable) approached
significance (F = 2.67, p = 0.050, df = 3), as did inflation, the study’s co-variate (F = 1.79,
p = 0.094, df = 29). The intercept was the most significant model variable (F = 784.54,
p = 0.000, df = 1), an indication that arrivals are associated with prior arrivals. There were
no observed interaction effects. In other words, there were no combinations of variables
that had a significant impact on arrivals.

To provide additional details, Scheffe’s post hoc test was run for thermal stress risk
levels. Results indicate that Level 2 risks are more significant predictors than both Level
0 and Level 1 risks (p = 0.000), though not Level 3 risks. There were only nine observed
Level 3 risks, so the lack of significance is to be expected. Figure 2 depicts the relationships
shared between risk levels with arrivals sorted by season, where the comparatively high
estimated marginal arrival means for Level 2 demonstrate the comparative impact of the
other risk levels.
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4. Discussion

Here, we explore the influence of thermal stress on tourists’ demand via arrivals
to three islands of Hawaii. One of the early research gaps in the sustainable tourism
literature was tourists’ demand for sustainable destinations [29]. Multiple researchers
have since investigated this gap. For instance, Weber [30] reviewed the literature, finding
that approximately a third of tourists are interested in sustainable tourism or some facet
of sustainability at a destination (i.e., positive demand effects). More closely related to
this study’s context, Brau [10] stressed the importance of favourable coastal destination
characteristics (e.g., lack of beach overcrowding) to sustain tourists’ demand. Comparably,
tourism climatologists have also assessed how (un)favourable climate conditions impact
tourists’ destination demand [12,31,32]. A knowledge gap we explicitly address here is
how climate risks (not favourability) are related to sustained tourists’ demand to three of
Hawaii’s islands. This inquiry is of the utmost importance, considering that (1) almost all
tourists’ motivations to travel to Hawaii involve exposure to the natural environment (e.g.,
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thermal stress) [25] and (2) 2023 was the hottest global year on record, attributed to climate
change [33].

The findings demonstrate that climate is changing when measured as thermal stress at
the three focal leeward beach locations in Hawai’i, Kaua’i, and O’ahu. Observations also
show that arrivals are positively related to the Level 2 moderate risks (Table 4), an indication
that tourists’ demand persists despite thermal stress conditions becoming riskier through-
out the observational period. A post hoc analysis of the variables in Equations (1) and (2)
indicate that in relative terms, humidity (Hr) declined throughout the study, which would
in turn elevate black globe temperature (Tbg) if all else remained constant. The other vari-
ables did not remain constant, however; ambient temperature (Ta) and solar radiation (Sr)
both trended higher. Like other islands located on the cool waters of the Pacific Island (e.g.,
Channel Islands in California, United States) [34], Hawaii’s heat does have a moderating
factor. However, in scenarios of warming as a result of climate change [35] it is likely that
tourists’ demand will invert at some heat threshold, like other islands (e.g., Caribbean
Islands) [12].

Table 4. Univariate ANOVA analysis.

Source df Mean Square F p

Intercept Hypothesis 1 2.67 × 1012 784.54 0.000

Error 83 3.41 × 109

Risk_Level Hypothesis 3 7.92 × 1010 28.04 0.000

Error 141 2.83 × 109

Season Hypothesis 3 6.89 × 109 2.67 0.050

Error 136 2.58 × 109

Inflation Hypothesis 29 3.40 × 109 1.29 0.193

Error 74 2.64 × 109

Risk_Level × Season Hypothesis 7 3.28 × 109 1.79 0.094

Error 152 1.84 × 109

Risk_Level × Inflation Hypothesis 44 1.90 × 109 0.63 0.962

Error 172 3.00 × 109

Season × Inflation Hypothesis 21 1.01E + 09 0.76 0.768

Error 116 1.34 × 109

Risk_Level × Season × Inflation Hypothesis 22 5.22 × 108 0.05 1.000

Error 150 1.14 × 1010

Risk levels correspond to values reported in Table 1, season refers to meteorological seasonality, and inflation was
reported by the United States government [24].

4.1. Stakeholder Implications

According to the UNWTO [4], the four sustainable tourism stakeholder groups are
visitors, communities, the industry, and the environment, all of which are directly impacted
by a changing climate. Stakeholder groups are vital to the success of most organizations
and firms [36] and, therefore, require some examination in terms of how our results could
potentially impact each.

4.1.1. Visitors

The first stakeholder group is visitors, who are arguably at the greatest risks to thermal
stress measured as WBGT. Travellers are often not acclimated to the conditions that exist
in Hawaii and, therefore, could be subject to various health and safety risks, especially in
future scenarios of greater heat. On average, it takes about two weeks to become acclimated
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to local heat conditions [21]. The recreational activities of tourists also raise their relative
heat exposure compared to workers on the island (see Tables 1 and 5). Reidmiller et al. [1]
explain that on days of increased temperatures, hospital admissions and emergency room
visits trend higher, mainly due to heat-related illnesses. This is particularly true during the
early parts of the summer season, “when populations are less accustomed to experiencing
elevated temperatures” [1] (p. 536). The risks are so pervasive that the Centers for Disease
Control [37] and NOAA released the “HeatRisk Forecast Tool” in April 2024 to identify
dangerous heat conditions throughout the United States using a 7-day forecast.

Table 5. Scheffe’s post hoc tests for thermal stress risk levels.

(I) RISK (J) RISK Mean Difference (I–J) Standard Error p

0 1 −30,082 18,652 0.460

2 −89,885 16,409 0.000

3 −54,949 38,150 0.559

1 0 30,082 18,652 0.460

2 −59,803 15,585 0.003

3 −24,868 37,803 0.933

2 0 89,885 16,409 0.000

1 59,803 15,585 0.003

3 34,935 36,748 0.824

3 0 54,949 38,150 0.559

1 24,868 37,803 0.933

2 −34,935 36,748 0.824
Risk levels correspond with values reported in Table 1; Percentage of risk days (n = 280): Level 0 = 22%;
Level 1 = 25%; Level 2 = 50%; Level 3 = 3%.

While our research focused primarily on weather risks (i.e., thermal stress), there is
also a body of literature that explores the favourability of weather conditions for tourists.
For instance, Rutty et al. [12] found that that there are heat thresholds when beach recreation
becomes less favourable for visitors. Though not causal, our results demonstrate a similar
directionality, where the nine moderately elevated (Level 3) months were less predictive
of estimated tourists’ arrivals than moderate (Level 2) risk months (see Figure 2). In
other words, the relationship inverted to negative when risks increased to moderately
high. Specific to WBGT, high heat levels have already proven to be restrictive of national
parks visitation in Hawaii [13]. Under various warming scenarios, tourists may need
to (1) change the timing of travel to Hawaii, (2) consider safer and/or more favourable
recreational options once on the island, or (3) choose another destination.

4.1.2. Communities

Visitors are not the only individuals who experience heat at destinations. One such
stakeholder group often overlooked is the workforce from the local community (e.g., resort
employees). Table 6 shows thermal stress risk for specific to workers. Heat stress and heat-
related illnesses can have a myriad of negative psychological and physiological outcomes
(e.g., cardiopulmonary issues, electrolyte imbalance), which can affect visitors and workers
alike [1]. Even when these workers are local residents and, therefore, likely acclimated to
the increased temperature, dangers with a warming climate are becoming more salient.
For instance, high-level moderate and moderately high thermal stress risks observed for
recreationalists (Table 2) correspond with high risks and potentially unsafe conditions for
unacclimated and acclimated workers, respectively.
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Table 6. Simplified thermal stress risks for workers (from Occupational Safety and Health Adminis-
tration [OSHA], [38].

WBGT (◦C) Unacclimated Worker Acclimated Workers

<21 ◦C Low risk Low risk

21–25 ◦C Strenuous work possibly unsafe Low risk

>25 ◦C High risk with strenuous work Strenuous work possibly unsafe

Due to the possibility of increased resident employee and visitor medical needs,
local medical infrastructure could become strained. For instance, Faurie et al. [39] con-
ducted a meta-analysis finding that a 1 ◦C increase in temperature correlated to an average
increase of 18% in the morbidity rate from heat-related illnesses. Emergency services,
hospitals, and pharmacies could all expect to see increased needs for their services during
the hottest months, both in terms of emergency preparedness and normal medical practices.
A community-based adaptive strategy to a warming climate would be to ensure adequate
medical infrastructure to respond to the increased likelihood of health risks.

4.1.3. Industry

A third stakeholder group is the broader tourism industry. Given a warming climate,
the industry should consider both adaptive and mitigative measures. One such adaptation
for lower-latitude islands like Hawaii is cooling equipment, which will raise operational
costs under scenarios of increasing thermal stress (i.e., WBGT). In fact, tourism demand and
temperature are two factors that researchers have linked to higher operational costs [40].
Air-conditioned buildings, rooms, and the availability of pools will all increase electricity
consumption, causing economic (i.e., lower profits) and potentially environmental (i.e.,
emissions) impacts, both of which are counter to the tenets of sustainable tourism [4].
Tourism operators may also choose to expand recreation into other seasons and/or expand
recreational offering during warm seasons not at elevated risks to warming conditions [41].

Another potential adaptive measure to increased heat is increased wages. For workers
exposed to unabated heat, much like a beach recreationalist, heat conditions could constitute
hazardous working conditions [38] and require extra compensation. Even with the extra
pay, tourism operators should expect to see decreased productivity corresponding with high
temperatures [42]. In fact, some researchers suggest that 30–40% of annual daylight hours
will become too hot to work in for some regions and could result in over 20% global GDP
loss by 2100 [43]. If employers adhere to Occupational Safety and Health Administration
(OSHA) rest recommendations—and other best practices such as mandatory hydration and
time away from direct sunlight [38]—it may become necessary to hire more workers to
complete the same number of tasks.

The tourism industry will also need to be active in climate change mitigation. For
instance, coastal and island destinations, such as those in the state of Hawaii, are likely to
experience more flooding, the erosion of shores, and the destruction of nature-based and
natural habitats [1]. Reidmiller et al. [1] estimate “that between $66 billion and $106 billion
worth of real estate will be below sea level by 2050” in the United States under an inter-
mediate sea level rise scenario (p. 321). Two mitigative measures to offset economic losses
include insurance and weather futures; however, for at-risk coastal geographies like those
in California, Florida, and Hawaii, United States, insurers are starting to drop services [13].
At a global scale, Hawaii’s tourism industry and the United States government should
consider an expanded role in climate change mitigation. Presently, Hawaii remains a part
of the global climate change problem due to emissions from air travel to the destination [44].
Its coastal features also make it one of the most exposed to changes, which will require
a delicate balance between accommodating travellers while contributing to emissions
reductions at a large scale to counteract the state’s carbon footprint.
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4.1.4. Environment

The fourth sustainable tourism stakeholder is the environment. Climate is one of
the three facets that comprise the natural environment, alongside physical resources and
wildlife [45]. Temperature is one climate factor that influences the health and safety of
tourists, but it is not the only factor. For instance, climate indices like the HCI-beach
have measures of thermal comfort built into the equations alongside aesthetic (e.g., cloud
cover) and physical (e.g., precipitation, wind speed) dimensions of climate [12]. These
other facets can counteract unfavourable thermal comfort conditions, indicating to tourists
and/or tourism operators that conditions are acceptable or perhaps even favourable. When
concerned with climate dangers, especially at lower latitudes and altitudes, we believe that
an approach that assesses thermal stress via the WBGT is more appropriate because (1) pre-
prescribed risks levels are known, (2) mitigative steps are medically prescribed for the risk
levels [21], and (3) real-time and forecasted WBGT levels (◦C) are publicly accessible [18,36].
Our findings indicate that while climate change is observed with increasing WBGT values,
the relationship with arrivals remains positive. The sustainability of tourists’ demand based
on thermal stress for domestic arrivals for the time being is sustainable. Yet, the presence
of moderately high risk months—and the lost estimated arrivals compared to moderate
risks (Figure 2)—provide anecdotal evidence that heat could lead to unsustainable demand
situations in the future.

4.2. Limitations and Future Research

This study offers a novel approach, though it is not without limitations. First, the
influence of COVID-19 required that months be removed from the time series. Otherwise,
we would have had methodological freedom to use more advance time series method-
ologies, like ARIMA models. Second, arrivals data were only available monthly. Future
researchers would be well-served (1) collaborating with tourism authorities to obtain daily
arrivals data or (2) using alternative data sources with higher resolution. For instance,
Wilkins et al. [46] tracked the real-time movements of visitors to national parks in the
United States using geo-tagged locations from social media. Third, the range of the dataset
was limited to 2015–2023. This is a common shortcoming for arrivals data. For example,
Australia only has monthly data publicly available for arrivals to its coastal airports from
2009 [7]. Fourth, we had to omit arrivals from the second busiest airport, Maui, due to a
wildfire that, like COVID-19, restricted travel to the island. Relatedly, it would be useful
to explore the influence of distinct weather extremes, like wildfire or tropical cyclones, on
tourists’ demand. This approach would likely require daily data. Lastly, the recreational
motivations of tourists arriving to Hawaii are unknown using a macro-level approach.
The Hawaii Tourism Authority [16] tracks recreational reasons for travel using the in-
bound arrivals survey, though it does not publicly link these data to arrivals to specific
airports. Comparably, the macro-level approach precludes knowing what media may have
influenced tourists’ decisions to visit or not. A better understanding of travel motives
would help to better understand the relationship between heat and tourism to the islands
of Hawaii.
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