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hibited on GTSR during the period June 15th - Labor Day from 11am-4pm
when the road is open to automobile traffic (see Figure 1). Battaglia (2016)
argues this restriction is unwarranted though.

Figure 1: Map of Going-to-the-Sun-Road showing bicycle restriction areas
and elevation change

(Battaglia, 2016)

Perceived danger from riding in traffic is found to be a major deterrent to cy-
cling (Davies, Halliday, Mayes, & Pocock, 1997). The level of fear or comfort
when riding with automobiles can be heavily based on the cyclist’s level of
experience (O’Connor & Brown, 2010). Converting old train tracks to bike
trails, Rails to Trails, has been a bicycle tourism success in the US and one
of the main draws is the comfort afforded from not having to share the route
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with automobiles (Tracy & Morris, 1998). This hints at a latent demand in
the cycling tourism industry and in many ways is analogous to GTSR during
the Spring when the road is open to bicycles but not cars. While passionate
cyclists will ride regardless, cycling tourism becomes an option for the ma-
jority of people when the car/safety perception issue is not a factor. Trips
to GNP to cycle GTSR will often still require a car trip to GNP and since
GNP is such an attractive location, the park itself remains the prime at-
traction, which indicates it is not only serious cyclists finding pleasure riding
their bikes on GTSR. A car-free GTSR presents the opportunity for leisure
cyclists to use the bike as a means for taking in beautiful landscapes at a
meaningful and enjoyable pace.

Automobiles are currently essential to the vast majority of people travers-
ing GTSR, but cycling on the road should continue to be encouraged as a
sustainable, destination based experience prior to opening of the road for
motorized traffic (Lumsdon, 2000). Lamont (2009) evaluates previous ways
of defining bicycle tourism and synthesizes what he feels best encapsulates
this sector of the tourism industry as "trips away from an individual’s home
region, of which active or passive participation in cycling are considered the
main purpose for that trip." In his definition he does not differentiate be-
tween same-day and overnight trips. GTSR cyclists would fall under this
label of bicycle tourism since some camp in the park and surrounding area
while others make day trips in from the region around GNP (Battaglia, 2016).

Air quality affects the experience people expect to have at a national park.
Reduced visibility hampering one’s ability to take in vistas and high levels of
particulate matter instead of clean, mountain air lowers visitor satisfaction.
This is a problem as Mace, Bell, and Loomis (2004) report haze from human-
made pollutants in wilderness areas of the western US has already decreased
visibility from 140 miles (225 km) to 33 - 90 miles (53 - 145 km) since pre-
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industrial times. In a survey conducted by Great Smoky Mountains National
Park, Papadogiannaki, Braak, Holmes, Eury, and Hollenhorst (2009) find
94% of responding visitors expect "viewing scenery/taking a scenic drive" to
be an activity done while in the park. Poudyal, Paudel, and Green (2013)
estimate the effect of visibility on park visitation at Great Smoky Mountains
National Park. Every model tested finds the effect of lagged visibility to be
positive and significant, indicating the park had higher visitation during and
after months of good visibility.

When GNP’s Sperry Chalet burned in 2017, part of the park’s history was
lost and there was an outpouring of fond memories from visitors to the chalet
over the years (Ouellet, Nicky, 2017). Fires in 2018 were also disruptive,
causing temporary closure of GTSR along with numerous other roads, trails,
and campsites. Climate change is altering ecological regimes in the northern
Rocky Mountains. Higher latitudes and elevations are predicted to experi-
ence greater degrees of change; the Northern Rockies in which GNP is located
will be an area that notices these changes first (Westerling, Hidalgo, Cayan,
& Swetnam, 2006). Fire regimes have a rapid response to changes in climate.
They will have the most immediate effect on ecosystems, acting as a bell-
wether for climate change (Flannigan, Stocks, & Wotton, 2000). Another
notable detail about the 2018 fires were how early in the season they be-
gan. The majority of recreational visitors to GNP come in July and August.
These are the park’s peak months. The 2018 Howe Ridge and Boundary
Fires began in August leading to the first decline in visitation since 2011.
Despite this, visitation still reached its second highest level and may have
otherwise set another record if it were not for the fires (IRMA, NPS, GLAC
annual visits, 2019). Duffield, Neher, Patterson, and Deskins (2013) assess
forest fire effects on visitation to Yellowstone Nation Park (YNP). They find
that while fire affects visitation, lagged variables for fires of previous years are
not significant. Also, they find a negative relationship between fires in GNP
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and visitation in YNP, showing the two parks are complements (Duffield et
al., 2013). McIntosh and Wilmot (2011) also found a complementary ef-
fect/positive externality between national parks near one another. Active
fires in YNP could affect visitation to GNP.

2.2 Tourism Demand Forecasting

Forecasting tourism demand takes different forms depending on circumstances
and desired understandings. Burkart, Medlik, et al. (1981) claim an under-
standing of tourism demand is needed for three reasons: to form value and
significance of destinations, to support infrastructure and services planning,
and for effective marketing. An understanding of demand can be achieved
with quantitative methods, qualitative methods, or a combination of the two.
Uysal and Crompton (1985) recommend using qualitative forecast methods
to complement quantitative forecast methods, even when qualitative meth-
ods are not the only option available to the researcher. Regardless, Song,
Turner, et al. (2006) find the majority of published studies use quantitative
methods when forecasting tourism demand. In subsequent work where arti-
cles about tourism demand are analyzed, Song and Li (2008) find all but two
of the 121 reviewed papers, which were published between 2000 and 2007,
use quantitative methods. Song and Li (2008) find no single model to con-
sistently outperform all others in every circumstance. However, qualitative
methods may be the only option if the thing being forecast is so new there
is not any data or if changes in the surrounding system have shifted the en-
vironment around the tourist destination dramatically.

Forecasters are always striving to improve their methods. Box-Jenkins fore-
casting models, known as ARIMA (autoregressive integrated moving aver-
age) models, came into widespread use in the 1970’s (Box, Jenkins, Reinsel,
& Ljung, 1970). Geurts and Ibrahim (1975) conducted an initial compari-
son of the Box-Jenkins approach versus an exponentially weighted average,
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another popular forecasting method. They present a single case study based
on a monthly series of the number of tourist visits to Hawaii over the period
1952-1971. In comparing models they used the previous 24 months and fore-
casts one month ahead as their metric on which to judge the two approaches.
Choosing how far ahead to forecast is an important detail when making model
selection since some models are better with short-term forecasts and others
are better at longer forecasts. One month ahead is practical for tourism
management, so the two models are compared at that scale. Based on their
choice of forecast periods and lead time the Box-Jenkins approach and expo-
nentially smoothed models did equally well when their forecast errors were
compared. Due to this Geurts and Ibrahim (1975) conclude it better to use
an exponentially smoothed model for this monthly series because of ease in
setting up and lower cost to run. Geurts (1982) follows up on his earlier
study by again looking at overnight visitors to Hawaii, this time using only
an exponential smoothing model. Forecast accuracy is improved through
data modification. Using Hawaiian time-series data from the original Geurts
and Ibrahim (1975) study and also using updated data through 1976, Geurts
replaces outliers with forecast values. When this approach is used, 16 of 91
periods from May 1969 to January 1977 are deemed atypical and replaced
with a forecast value. This reduced forecasting error for the exponential
smoothing model from 10% to 7.5% (Geurts, 1982).

3 Data

3.1 Monthly Recreational Visits

Monthly recreational visitor counts come from the Integrated Resource Man-
agement Applications (IRMA) portal on the National Park Service website
(National Park Service, 2019a). Counts for Glacier National Park (abbrevi-
ated GLAC here) are available on the IRMA page in the "STATS (Park Vis-
itor Use Statistics)" section of IRMA-Applications by selecting GLAC as the
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park and then clicking on "Recreation Visits by Month (1979 - Current Cal-
endar Year)" (National Park Service, 2019b). The NPS makes reports about
how they conduct counts available at the bottom of this page as well under
the "Visitor Use Counting Procedures" tab. There are inductive loop traffic
counters at the West Glacier, Saint Mary, Many Glacier, Two Medicine, and
Camas entrance lanes. Pneumatic tube traffic counters are at the Polebridge
and Walton/Goat Lick entrances. All traffic counts are multiplied by the
persons-per-vehicle (PPV) multiplier of 2.9. Buses, non-reportable vehicles,
non-recreation vehicles, and duplicate re-entries are not included as part of
this count. Bus counts are later added in from counts made by fee collectors.
Some counters are removed during the winter months. At the three entrances
where this happens, visitation is estimated at 50 visitors per month during
the the months when the counter is not in place. Estimated visits are added
in for two additional locations during peak and shoulder season months, too.
Belly River Trailhead accounts for another 5,000 in May and September,
with 10,000 added on in June, July, and August. Similarly, Cut Bank has
estimated visits of 1,500 in May and September, and 3,000 in June, July,
and August. Aside from the use of pneumatic tube traffic counters at Pole-
bridge and Walton/Goat Lick, and a higher when-counter-is-removed winter
estimate for Walton/Goat Lick (100 per month), the counting methods have
remained the same since at least 2003, which is further back than the data I
use goes.
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Figure 2: Monthly visits, January 2012 through December 2018

Figure 2 shows a strong seasonal visitation pattern to GNP. Table 1 lists
yearly annual recreation visits. Annual recreational visits grew from 2.2
million visitors in 2012 to almost 3 million visitors in 2018. Table 2 gives
monthly descriptive statistics.

Table 1: GNP Yearly Visitation Totals 2012-2018
Year Recreational Visits
2012 2,162,035
2013 2,190,374
2014 2,338,528
2015 2,366,056
2016 2,946,681
2017 3,305,512
2018 2,965,309
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Table 2: Monthly Summary Statistics GNP Recreational Visits 2012-2018

Month Mean Std. dev. Median Min. Max.

January 12,133 1,718.8 12,087 10,318 15,674
February 12,416 2,332.2 11,847 10,194 16,548
March 16,831 3,690.8 15,758 12,416 21,758
April 35,010 12,131.3 31,594 20,922 55,125
May 146,401 37,972.5 134,741 108,998 195,116
June 438,329 119,297.8 414,671 313,713 620,962
July 771,202 144,239.5 699,650 630,093 1,009,655
August 687,065 112,216.9 667,688 579,007 908,479
September 389,094 51,094.2 356,975 351,388 482,592
October 68,046 21,981.1 72,694 25,965 91,973
November 19,052 5,625.9 16,158 14,924 30,823
December 12,856 2,953.6 12,877 9,862 18,781

3.2 Going-to-the-Sun Road Cyclists

Bicycle count data for Going-to-the-Sun Road is from 2016, 2017, and 2019.
Data from 2018 was not available due to malfunctioning counters. The final
twelve days before opening of GTSR to automobile traffic in 2019 are also not
available because counters were removed for road maintenance work. Data
was collected at four locations: Avalanche Creek on GTSR for eastbound
and westbound bikers, the Camas bike path, and Camas road. The east-
bound/westbound Avalanche Creek GTSR data is the only location used in
this analysis. 2016 data spans from May 2nd to June 16th, 2017 data from
May 6th to June 27th, and 2019 runs from May 3rd to June 10th. Cyclists
were counted using JAMAR Technologies, Inc. TRAX Cycles Plus equip-
ment. Direction of travel was recorded along with the number of bicycles.

The period while GTSR is closed to motorized traffic but open to cyclists is
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focused on because cyclist numbers are trivial and do not exhibit a pattern
once the road opens to automobiles. Weekends see a much higher level of
bicycle traffic relative to weekdays and weather is also an important deter-
minant of how many cyclists visit GNP. Figure 3 shows cyclist counts in
2016. The weekly weekend increase of cyclists is noticeable every weekend in
Figure 3 except the weekend of May 21-22nd, 2016 when rainy weather inter-
rupted the usual weekend seasonal pattern. Weekend seasonality in 2017 is
also noticeable in Figure 4. Average daily eastbound and westbound cyclists
were 126 and 119, respectively, in 2016. In 2017, average daily cyclist totals
were 186 eastbound cyclists and 180 westbound cyclists. There was a large
increase of cyclists between 2016 and 2017 as riding GTSR gained popularity.
2019 saw a number of cyclist similar to that in 2017.

Figure 3: 2016 Cyclists When GTSR Not Open to Motorized Traffic
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Table 3: Bicycle use on GTSR in 2016 before opening to automobiles
Eastbound Bicycles Westbound Bicycles

Mean 126 119
Std. dev. 128.7 126.2
Median 93 87
Minimum 0 0
Maximum 509 466

Figure 4: 2017 Cyclists When GTSR Not Open to Motorized Traffic

Table 4: Bicycle use on GTSR in 2017 before opening to automobiles
Eastbound Bicycles Westbound Bicycles

Mean 186 180
Std. dev. 169.4 167.6
Median 153 144
Minimum 4 3
Maximum 681 651
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3.3 Fires in GNP, 2012-2018

GNP regularly publishes news releases to their NPS web page. All informa-
tion on fire activity from 2012-2016 is based on these news releases. The
News Releases are supplemented with information from Inciweb for fires in
2017 and 2018. Important fires are described in Table 7 and are those which
caused closures of key areas within GNP. Information on the 2012 Avalanche
Fire is from the following NPS News Releases, Glacier National Park (2012a,
2012b, 2012c, 2012d, 2012e). There were not any fires of note in 2013 or 2014.
A News Release for the 2015 Reynolds Fire states its start date, location,
and the restricted park access it caused, including GTSR closure (Glacier
National Park, 2015a). Another important fire in 2015 was the Thompson
Fire and there are News Releases describing it (Glacier National Park, 2015b,
2015c). There were again no fires of note in 2016, but 2017 was a different
story. Some information on the 2017 Sprague Fire is taken from a park News
Release (Glacier National Park, 2017a) and other details are found in the
Inciweb report about the fire (Incident Information System, 2017a). The
other fire which caused closures in 2017 was the Adair Fire (Incident Infor-
mation System, 2017b). The two large fires in 2018 were the Howe Ridge
Fire (Incident Information System, 2018a) and the Boundary Fire (Incident
Information System, 2018b).
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Table 5: Disruptive Forest Fires in GNP 2012-2018
Name and Year Period Within Year Description

Avalanche Fire
(2012)

September 1st - 30th

45 acres. Relatively small fire,
but it caused closure of the
Avalanche Lake trail and
campground, both of which
are heavily used.

Reynolds Fire
(2015)

July 21st - unstated

Counts for fire in my July 2015
data. Caused closure of GTSR
and evacuations throughout the
park beginning the same day it
was first reported.

Thompson Fire
(2015)

August 9th - unstated,
assumed November 1st

>14,900 acres. Caused
closures throughout the park,
including closure of GTSR.

Sprague Fire
(2017)

August 10th - unstated,
assumed November 1st

16,982 acres. Caused closures
throughout the park, including
closure of GTSR.

Adair Peak Fire
(2017)

August 12th - unstated,
assumed November 1st

4,074 acres. Caused closure
of the Inside North Fork Road
from Polebridge Ranger
Station to Camas Creek, and
the Logging Creek and Quartz
Creek Campgrounds.

Howe Ridge Fire
(2018)

August 11th -
November 1st

14,522 acres. Caused closures
throughout the park, including
closure of GTSR.

Boundary Fire
(2018)

August 23rd -
November 1st

2,911 acres. Caused area
closures in northern GNP
and Waterton Lake Park,
Canada.

3.4 Fires in Yellowstone National Park, 2012-2018

Events that affect visitation to Yellowstone National Park (YNP) could also
influence visitation to GNP. Duffield et al. (2013) found complementary ef-
fects between the these two national parks. YNP publishes news releases
similar to GNP. There were not any major fire related YNP closures in 2012
despite there being some large fires in the backcountry (Maughan, 2012;
Montag, Hogle, & Pirillo, 2012). Fires in 2013 were similar to 2012, large
but mostly in areas that do not experience much human activity. The Alum
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Fire in August 2013 did cause a road closure from Canyon Village to Fishing
Bridge though, so August 2013 is entered as an active fire month in the data
(Gabbery, 2013; Insider, 2013). News Releases on NPS.gov for Yellowstone
NP begin in 2014. There are not any news releases pertaining to fire in 2014.
2014 appears to have been a quiet fire year (Insider, 2014). There does not
seem to have been any major closures from to the two main fires (at least
four total fires) in 2015, but they were large and smokey so September is
counted as a fire month (Yellowstone National Park, 2015a, 2015b, 2015c,
2015d, 2015e). 2016 was a big fire year at YNP. That year had the most
acres burn since the historic fires of 1988 (Yellowstone National Park, 2016).
Inciweb created a report on the largest fire in 2016, the Maple Fire (Incident
Information System, 2016). Fires in 2017 were all .1 acre or smaller, burning
less than one acre of YNP and causing no closures. Of the fires in 2018,
the Bacon Rind fire caused closures in and around the park (Yellowstone
National Park, 2018; Incident Information System, 2018c). August through
October 2018 are counted as months with fire activity affecting park use and
enjoyment. 2012-2018 fires in YNP are listed in Table 8.

Table 6: Disruptive Forest Fires in YNP 2012-2018
Name and Year Period Within Year Description

Alum Fire
(2013)

August

>6,150 acres. Closed 13 miles
of the Grand Loop Road between
Fishing Bridge Junction and the South
Rim Drive of the Grand Canyon of
the Yellowstone.

Spruce Fire
(2015)

September 9th -
September 30th

>2,594 acres. No closures caused
in the park, but created enough smoke
to likely impact visitor experiences.

5L4 Fire
(2015)

August 24th -
September 30th

∼16 acres. Was not very active, but
did cause closure of some backcountry
campsites.

Maple Fire
(2016)

August 4th -
November 1st

>45,000 acres. Largest of the big fires
in 2016. Caused various trail and road
closures in YNP.

Bacon Rind Fire
(2018)

July 20th -
November 1st

5,232 acres. Caused trail and road
closures in and around YNP.
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3.5 GTSR Peak Season Closures

Opening and closing dates for GTSR from 2012-2016 are provided by the
park and are publicly available (Glacier National Park, 2017b). 2017 and
2018 dates were found using the park’s News Releases page. The number
of days in a month when GTSR is entirely open to traffic is what I counted
and used as data points. This is summarized in Table 9. Below is detailed
when deviations from the open/close dates reported in Glacier National Park
(2017b) are made. Deference is given to news releases published by the park
on their website when the two sources contradict each other, because the
news releases provide a clearer picture of why and to what extend the road
was closed.

There was a road closure for 48 hours in July 2012 due to a rock and mud slide
(Glacier National Park, 2012f, 2012g, 2012h). Later that summer GTSR was
closed from the west side beginning on 9/17 for accelerated rehabilitation
work (Glacier National Park, 2012i, 2012j). GTSR may have been closed for
a day in July 2014 because of a boulder and snow pile blocking a lane of
traffic (Glacier National Park, 2014). The times used in the News Release
do not make sense though, unless someone accidentally used p.m. for a.m.
when describing the times of events. Due to this no days were deducted from
the number of days GTSR was open in July 2014. Fire caused GTSR closure
in 2015 beginning on July 21st (Glacier National Park, 2015d). The west
side to Logan Pass reopened July 29th (Glacier National Park, 2015e) and
GTSR re-opened completely on August 7th (Glacier National Park, 2015f).
In 2015 GTSR closed from the east side after October 4th for road rehabili-
tation work and closed on the west side after October 18th (Glacier National
Park, 2015g). The pdf with all the opening and closing dates lists June 16th,
2016 as the opening date that year, but the park’s news release makes it
appear that it actually opened one day later on June 17th (Glacier National
Park, 2016). GTSR opened completely to motorized traffic on June 28th,
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2017 (Glacier National Park, 2017c). GTSR was closed on its west side for
most of September 2017 due to fire activity. The closure began on Septem-
ber 3rd (Glacier National Park, 2017d) and lasted until at least September
28th (Glacier National Park, 2017e). There are not any press releases after
9/28/17 detailing the status of the road. Looking at the park’s twitter page
(where they also publish news releases), it says the road closed on 10/1/17,
reopened 10/5/17, then closed again on 10/7/17 and did not reopen that
year. GTSR opened on June 23rd, 2018 (Glacier National Park, 2018a).
The west side of GTSR was closed for a significant part of the 2018 sea-
son due to fire; from August 12th - September 16th (Glacier National Park,
2018b, 2018c). Based on news releases (Glacier National Park, 2018d, 2018e)
it appears that Logan Pass closed to visitors starting 9/29/18 due to weather
and did not reopen. GTSR opened on June 23rd in 2019.

Table 7: Opening and Closing Dates of GTSR 2012-2018
Year Open Close Temporary Closures/Notes

Total Days Entire
Road Was Open

2012 June 19th
October 15th from east
September 16th from west

July 17th -
July 19th (Landslide)

88 days: 12 in June, 29 in July,
31 in August, and 16 in September

2013 June 21st September 23rd None to report
94 days: 10 in June, 31 in July,
31in August, and 22 in September

2014 July 2nd September 22nd None to report
82 days: 30 in July, 31 in August,
and 21 in September

2015 June 19th*
October 5th from east
October 18th from west

July 21st - August 6th (Fire)
*opened from west side to
Logan Pass on June 11th

91 days: 12 in June, 20 in July,
25 in August, 30 in September,
and 4 in October

2016 June 17th October 12th None to report
117 days: 14 in June, 31 in July,
31in August, 30 in September,
and 11 in October

2017 June 28th October 7th
September 3rd -
September 28th (Fire)

71 days: 3 in June, 31 in July,
31 in August, 4 in September,
and 2 in October

2018 June 23rd September 29th
August 12th -
September 16th (Fire)

64 days: 8 in June, 31 in July,
12 in August, and 13 in September
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3.6 Days in a Month with Precipitation

Precipitation data is provided by the ncdc.noaa.gov website and its Climate
Data Online portal. For monthly data, the number of days in a month with
any precipitation are counted and used as the precipitation data point for
that month. For daily data, each day is a 0-1 dummy variable that equals 1 on
days with precipitation. Data for West Glacier were made using observations
from the West Glacier weather station. Whenever there was a missing day
in the West Glacier precipitation data, data from the Kalispell, MT weather
station were used instead. Precipitation days for East Glacier are from the
East Glacier weather station. Missing data points for East Glacier were filled
in with those from St. Mary. There were still seven observations unavailable
from East Glacier or St. Mary, these were taken from Many Glacier. East
Glacier had many more missing and replaced precipitation observations than
did West Glacier. A day with any amount of precipitation counts towards
the monthly tally and the daily dummy value.

All precipitation days for the GTSR cyclist count data set were obtained
from the same source and are taken from the West Glacier weather station.
There was one day missing, June 7th, 2019, and it was filled in with data for
that day from the Kalispell, MT weather station.

3.7 Macroeconomic Indicators

Macroeconomic data for the variables unemployment rate and consumer sen-
timent were downloaded from the FRED St. Louis Fed website, https://
fred.stlouisfed.org/. The non-seasonally adjusted civilian unemploy-
ment rate was downloaded from https://fred.stlouisfed.org/series/

UNRATENSA and the seasonally adjusted civilian unemployment rate was down-
loaded from https://fred.stlouisfed.org/series/UNRATE. Consumer
sentiment is an index recorded by Michigan State University, also made avail-
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able from the FRED at https://fred.stlouisfed.org/series/UMCSENT/.
I have re-indexed their data to make my start year and month (Jan. 2012)
the base year/month. These sites were last accessed on September 27th,
2019.

3.8 Average National Gasoline Prices

Gas prices are from the U.S. Energy Information Administration. They are
monthly average national prices per gallon in U.S. dollars, including taxes.
The monthly average prices used range from November 2011 to December
2018. November and December of 2011 are included so one month and two
month lags can be tested. The data is publicly available at https://www

.eia.gov/totalenergy/data/browser/index.php?tbl=T09.04. This site
was last accessed on September 27th, 2019.

4 Empirical Strategy

Forecasting can be broken into sub-categories based on methods used. They
are time-series methods and causal econometric models. Time-series meth-
ods forecast ahead by using a variable’s past values and random error terms
to predict what future values will be. This is done by focusing on trends
and patterns, such as seasonality, in the time-series data. Time-series mod-
els can be straightforward and less costly because they only require previous
observations of the variable of interest. Econometric models analyze causal
relationships between the variable of interest (the dependent variable) and
whatever explanatory variables are believed to explain movements of the
dependent variable. They measure how change in one of the explanatory
variables affects the dependent variable. Gathering data on the explanatory
variables is where econometric models become more difficult than time-series
approaches and often the econometric models do not produce better forecasts.

22



Econometric analysis is good for more than straight forecasting though, since
there are things which cannot be forecast but are none-the-less scenarios
which might occur (Song & Li, 2008). One example is forest fires, nobody
knows when forest fires will happen based on previous trends and season-
ality in the data, but an econometric model can be set-up and tested as a
scenario, giving insight into the relationship between forest fires and visi-
tation to GNP. Econometric analysis can interpret the change in visitation
demand given a set number of days in a month when disruptive forest fires
are burning, based on how large fires have previously affected GNP visita-
tion. This is done under the assumption of ceteris paribus, holding all else
constant. Holding the other explanatory variables constant, how will n days
of severe forest fire change visitation in a given month? This perspective is
useful both for evaluating existing park policies and making informed policy
recommendations.

Monthly visitation data for GNP shows seasonality and could have a trend
depending on the time window assessed. Bicycle data exhibits its own form
of seasonality, weekend cyclist use of GTSR is much higher than on week-
days. Between 2016 and 2017 bike data shows a trend, but it is hard to draw
many conclusions since this is only two years of data. An upward trend was
assumed to have continued in 2018, but the bicycle counters malfunctioned
so this cannot be said for certain. Once 2019 cyclist counts became available,
the upward trend had continued, but not at the same high rate as between
2016 and 2017. Weekday use actually decreased between 2017 and 2019, but
the increases on weekends and Memorial Day were enough to keep the overall
trend up.

The seasonal component plays the biggest part in both GNP data sets that
are used. Seasonal components can be dealt with in two ways. Monthly
dummy or weekend dummy variables can be included which show and sepa-
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