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Abstract 

 Golf is among one of many outdoor sports that face an uncertain future as a result of a 

changing climate, with increased rainfall and rising temperatures being two of the biggest threats 

to the sport.  I provide background information and examine how a changing climate affects all 

local golf courses in Muncie, Indiana.  I then take an in-depth look into how the local climate is 

changing.  I utilized weather data from the Delaware County Regional Airport (KMIE) to 

calculate average monthly precipitation, high temperature, and mean temperature for three 30-

year periods from 1970 to 2019: 1970 to 1999, 1980 to 2009, and 1990 to 2019.  I also examined 

yearly averages for each of the parameters for the three 30-year blocks.  I found seasonal 

increases in monthly average precipitation and generally overall increases in monthly average 

high and mean temperature.  I also noted increases in yearly average precipitation and 

temperature.  I then used this information to discuss the potential reasons for these changes, as 

well as the implications they may have on the golf industry.  I conclude by suggesting possible 

solutions to help secure the future of the sport. 
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Process Analysis Statement 

 The process for examining climate change has many possibilities.  I was looking for a 

project that combined two of my biggest interests: climate and sports.  I decided that golf was the 

perfect outdoor sport to focus on because of its popularity and how much it is impacted by the 

outdoor conditions.  I enjoy playing golf and watching golf; I have experienced or seen many 

times how waterlogged or parched golf courses come with their own unique challenges.  I have 

also seen how extreme temperatures can physically impact the players.  The more I play golf, the 

more I wonder if the future of the game will be different because of climate change.  I decided to 

narrow my scope to Muncie, Indiana, in order to assess climate changes on the local level.  All 

golf courses in Muncie can experience impacts from climate change, especially courses more 

susceptible to flooding.  It is my hope that this project helps local golfers and golf facilities 

understand and adapt to a warming climate. 

 I researched background information and past weather data in order to complete this 

project.  I utilized the Midwestern Regional Climate Center’s database from the Delaware 

County Regional Airport (KMIE).  I examined yearly and monthly climate averages from 1970 

to 2019, I recorded all of this data into various tables in Excel, and then I calculated by hand 30-

year climate normals from the monthly climate averages.  This took a considerable amount of 

time.  I then analyzed the results by comparing each period to see how the numbers are changing 

and I connected these changes to the sport of golf.  I also conducted additional research on how 

the weather conditions impact golfing and connected this research to the patterns observed in the 

data.   

 I learned that it takes dedication and patience when calculating climate normals.  It was a 

long process to calculate and analyze the data.  It made me appreciate the work of climatologists 
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and made me more curious about their profession.  I also learned that it is okay to not know all 

the answers with a project relating to the climate.  I recognized that it can be easy to overthink 

and try to find the perfect answer to every problem.  I found myself suggesting possible 

conclusions and the best mitigation strategies based on my own understanding of the trends in 

the data.  Overall, I was surprised by the climate changes that I uncovered during this project 

when examining the 30-year averages.  While not every question can be answered by examining 

these averages, it is my hope that my efforts help pave the way for more research into this topic. 

 Ultimately, my project indicates that golf course facilities and the players have to work 

together to ensure the game has a future as the climate changes.  This includes a commitment to 

sustainable practices and a mutual identification of the best mitigation strategies.  As the climate 

continues to warm, it could become more difficult to play the game of golf if proper measures 

are not taken.  Through this project, I hope that the local golfing community of Muncie, Indiana, 

gains an understanding of how climate change threatens the sport and takes steps to preserve the 

game for future generations to enjoy. 
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Introduction 

 Climate change is a significant global issue.  Rising temperatures, rising sea levels, and 

variable weather impacts many aspects of society.  There is potential for significant 

consequences as the climate continues to warm.  These impacts extend to the activities and sports 

we enjoy.  All outdoor sports are affected in some capacity by a changing climate.  Extreme heat, 

bitter cold, drought, or excessive rainfall can all delay, postpone, or completely cancel outdoor 

sporting events, causing frustration for both the players and the fans.  One of these outdoor sports 

that is significantly impacted by a changing climate is golf.   

 Golf is one of the top outdoor sports.  The game of golf is universal and open to all.  

Therefore, it is important to protect the game for future generations to enjoy.  The objective of 

the game is simple: take the fewest number of shots as possible to get the golf ball into the hole.  

A course typically has a variety of par 3s, 4s, and 5s, and the goal is to shoot a score under what 

the designated par is for the particular hole.  Therefore, planning and execution is required on 

every shot; a variety of factors go into club selection and how to approach the hole location.  The 

weather conditions play a big role in this process.  Sky conditions, wind, and ground conditions 

are all big factors throughout a given round. 

 

Background Information 

 Golf is, therefore, a sport that requires certain weather and climate conditions.  The setup 

of a golf course relies on the perfect balance of conditions.  First, a balance of water absorbed in 

the ground is required for the course to be playable.  Too much water can create unplayable 

conditions and too little water can require excessive watering of the course.  Firm and soft 

conditions correspond to the moisture contained in the grass.  Firm conditions indicate less 
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moisture, while soft or wet conditions indicate more moisture.  A course looking to enhance the 

competition may look for a firmer setup, but recreational courses often look for a combination of 

firm and soft conditions.  Therefore, climate change brings a problem to managing these 

conditions.  Very wet conditions and very dry conditions present unique challenges for both 

players and course managers. 

The course setup ultimately is determined by the facility managers.  Some clubs prefer 

their courses to have soft conditions, where the golf ball does not roll as much.  These conditions 

can be harder for golfers to navigate if there is too much moisture present.  The ball may not roll 

very much, and it becomes easier “for golf clubs to dig into the ground before contacting the 

ball…a fat shot” (USGA Experts, 2016).  This could lead to golfers overcompensating for the 

wet conditions by thinning their shots or misjudging the speed of the ball on greens.  Ideally the 

best conditions for lower scoring involve soft, but not too wet conditions, as golfers can aim 

directly at hole locations and expect the ball to stop.  This oftentimes results in lower scoring, but 

ultimately depends on a number of other weather conditions.   

Other clubs may prefer a course setup with firm conditions in place.  These conditions 

permit more strategic play by allowing players to control the ball; they may be able to add more 

creativity to shots.  Golfers can add spin to their ball and shape their shots from the fairway in 

firmer conditions.  Firm conditions also make “the fairways seem narrower, bringing hazards 

like bunkers, trees and the rough into play” (USGA Experts, 2016).  It can be difficult for the 

ball to stop as quickly in these situations, requiring more nuance and planning by the golfers for 

each individual shot.  This can result in higher scoring, especially if missed putts roll past the 

hole more often.  The professionals have argued for more dry and firm conditions to make for a 

truer test.  Phil Mickelson, a three-time Masters champion, explains more about these conditions.  
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“When the greens are soft, it’s irrelevant because you can fly the ball over all the trouble.  

Angles don’t matter…when the greens are firm, the precision, the course management, the 

angles…all of this stuff becomes incredibly important” (Haring, 2021).   

Too much water makes it difficult for the course to dry, creating conditions which are too 

soft to play.  In situations involving a course that is wet, but still playable, clubs may mandate 

‘lift, clean, and place’ protocols be put into place.  This allows golfers to mark their golf balls 

after their first shot if there is an excess of mud and standing water; the ball can be placed within 

a club length of its original location and then the next shot can be played (Haring, 2016).  

Another measure clubs can take is to keep golf carts off the grass in situations where the grass is 

oversaturated.  Clubs can mandate that carts stay on designated paved paths; walking or 

pushcarts are only allowed on the grass itself.  However, there ultimately becomes a point where 

the course becomes too soft and unplayable.  The concern is that these situations will become 

more frequent with the flooding rains associated with a warmer climate.  Overall business can be 

driven down if conditions are too soft and the course must limit the golf course to walking or 

pushcart only (Better, 2008). 

Too little water also brings a set of challenges for golf course managers.  Conditions that 

are too firm are very difficult to manage.  Especially when combined with windy conditions, the 

golf ball can just keep rolling.  The course can quickly become unplayable; a lack of rainfall in 

these scenarios can become a burden for facilities to keep properly watered.  This is especially 

true in cities that receive very little rainfall.  Las Vegas is an example; golf courses here 

“accounted for 28 of the top 100 water consumers in a 2003 survey” (Fuller, 2019). 

Temperature is another big factor for golfers.  Players have to adjust their attire to deal 

with the temperature.  Colder temperatures necessitate adding more layers of clothing, which 



 6 

could impact a person’s golf swing.  Extra layers add more tightness to the swing, resulting in a 

shorter range of motion.  The colder weather can also increase drag on the golf ball, reducing the 

overall distance of shots (Johnson, 2018).  Warmer temperatures make swinging easier but come 

with other challenges.  Hot temperatures can result in heat exhaustion, especially if there is a lack 

of cloud cover and the humidity is high.  Annually, 318 Americans die from heat-related 

illnesses, according to the CDC.  Sufficient fluids are needed to continue playing (Schiffman, 

2011).  Excessive heat and humidity or colder temperatures can result in less business for 

courses, as people may want to avoid these extremes.  As the climate continues to warm, the 

frequency of hot and cold spells is something to monitor. 

Finally, wind plays a role in how the game is played.  While winds are not something that 

can be tracked easily over time, it is worth mentioning the impact strong winds can have on 

players.  Strong winds can impact the trajectory of shots; there is more strategy needed to get the 

ball down the middle of the fairway.  This includes the decision whether to hook or slice the golf 

ball to account for the wind (Melton, 2020).  Strong winds can delay play; this happened at the 

2021 Genesis Invitational on the PGA Tour when play was stopped for nearly four hours (Kelly, 

2021). As the climate warms, any extreme event could contain strong winds, especially with 

regard to mid-latitude cyclones or tropical systems.  

In addition to the weather conditions, the setup of the golf courses is environmentally 

challenging.  Using non-native grasses, pesticides, gasoline in mowers and golf carts, and 

destroying natural habitats during course construction are possible contributions to the climate 

change problem (Fuller, 2019).  
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Ultimately, the outlook of the game of golf can be completely altered if the climate 

continues to change.  It is important to work to mitigate the impacts in order to preserve the 

future of game. 

 

Project Scope 

Here in Muncie, local golf courses can experience impacts from precipitation, 

temperatures, and winds.  A change in the climate could affect the state of the game.  Managers 

of local golf courses will face similar questions about how they should setup the course and how 

to manage oversaturated or undersaturated conditions.  I examined the local climate of Muncie to 

see if and how it has changed over time to give facility managers an idea of the challenges they 

may be facing in the future.  This was done by using monthly averages for the golfing season, 

which I define here as March through October each year. 

 

Data and Methodology 

The data for this project was extracted from the Midwestern Regional Climate Center’s 

Cli-MATE database (MRCC, 2021).  I used the ‘Threshold Search’ feature to access data from 

the Delaware County Regional Airport (KMIE).  The data dates back to 1962.  I extracted the 

monthly precipitation, high temperature, and mean temperature data from this database from 

1970 to 2019.  Mean temperature was collected in addition to high temperature to factor in the 

low temperatures.  While golfing is primarily a sport conducted during the daytime, it is 

necessary for facility managers to factor in the nighttime temperatures.  This is important in 

order for managers to setup courses properly for the next day.  This includes the placement of 

hole locations, as well as the mowing and trimming that occurs after daytime playing hours.  I 
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utilized the data to generate the averages and trends needed to ascertain the changes to 

temperatures and precipitation, which are the two most important weather variables relevant to 

outdoor golfing.   

Next, I compiled all of this data into an Excel spreadsheet, with a separate tab for each of 

the years.  Following this, monthly averages were calculated from the downloaded information.  

My interest was in seeing the change in averages over a period of 30 years, as many climate 

databases use 30-year intervals as their climate averages (these are referred to as “climate 

normals”).  To emulate the climate normals, I created 30-year blocks from the following: 1970 to 

1999, 1980 to 2009, and 1990 to 2019.  The variables employed were precipitation, high 

temperature, and mean temperature.  First, the data were summed for a particular month over the 

particular time period, then they were divided by the total number of years (a standard way of 

calculating means).  These results were subsequently recorded in a table.  I took into account 

years that were missing from the data; I also recorded these figures in the Excel spreadsheet.  

After this, the means were color categorized based on how they changed from timeframe to 

timeframe (i.e. green for any continual increases, red for any continual decreases, yellow for 

decreases or increases where the output is between the two previous periods, and orange for any 

ties between the timeframes).  This allowed me to quickly note any patterns in the data. 

I also utilized the Midwestern Regional Climate Center’s Cli-MATE Database to record 

the yearly average precipitation, high temperature, and mean temperature from the three 30-year 

time periods from the Delaware County Regional Airport (KMIE).  I recorded these values in 

another table, which I used as additional evidence for data analysis.  I used the same color 

classification scheme from timeframe to timeframe as with the monthly averages.  
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Data Results 

 There are many different ways to approach the data derived over the course of these 30-

year blocks.  Although the primary focus of the data analysis is March through October, patterns 

can be observed even in the ‘offseason’ for golf (November through February).  Antecedent 

conditions can impact the playing conditions of the course. 

 

Results: Precipitation 

 First, examining precipitation, there is evidence of notable increases throughout the golf 

season.  Comparing precipitation between the periods from 1970 to 1999 and 1980 to 2009, 

increases are observed in May, June, July, September, and October of the golf season (Table 1).  

The biggest increase occurred in May, with a difference of 0.37 inches.  July recorded a notable, 

but slightly smaller increase of 0.35 inches.  Outside of the golf season, increases were also 

observed in November and December, while decreases were observed in January and February.  

Comparing the precipitation numbers from 1990 to 2019 to the numbers from 1970 to 1999 and 

1980 to 2009, increases or ties from previous periods are seen throughout the golf months, with 

the exception of the month of May.  Substantial increases of 0.46 inches and 0.59 inches are seen 

between the second and third periods for the months of April and June, respectively (Table 1).  

Despite decreases between the first two periods, it is worth noting that March, April, and August 

all made up the deficit between the first two periods and there is either a tie or more average 

rainfall recorded from 1990 to 2019 than from the first two periods. 
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Month 
Precipitation (Inches) 

1970-1999 

Precipitation (Inches) 

1980-2009 

 Precipitation (Inches) 

1990-2019 

January 2.05 1.98 2.20 

February 2.30 2.29 2.42 

March 3.17 3.09 3.17 

April 3.81 3.76 4.22 

May  4.19 4.56 4.51 

June 4.16 4.32 4.91 

July 3.87 4.22 4.22 

August 3.34 3.21 3.61 

September 2.96 3.11 3.21 

October 2.71 2.94 3.05 

November 3.30 3.44 3.21 

December  3.07 3.13 2.92 

Table 1: Precipitation 30-Year Monthly Averages 

(Green indicating continual increases, red indicating continual decreases, yellow indicating 

decreases or increases where the output is between the two previous periods, and orange 

indicating ties between any previous periods) 

 

Results: Temperatures (High and Mean) 

 What stands out the most examining average high temperatures across the three different 

periods of years is the continual increase in the early part of the year (Table 2).  January through 

April show gradually increasing high temperatures; the month of April shows a notable change 

of 1.4 degrees between 1980 to 2009 and 1990 to 2019.  Another notable trend across the periods 

of years are the decreases observed during some of the warmest summertime months.  July 

shows decreases between all periods, although not by much.  Only slight decreases or ties are 

shown in August.  Increases are once again seen between all three periods in September.  Despite 

some slight decreases between 1970 to 1999 and 1980 to 2009 in the months of May and 

October, both months show an increase in average high temperatures from 1990 to 2019 

compared to the first two periods (Table 2).  
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Month 
High Temperature 

(°F) 1970-1999 

High Temperature 

(°F) 1980-2009 

High Temperature 

(°F) 1990-2019 

January 32.3 33.9 34.7 

February 37.4 37.8 38.7 

March 48.5 48.6 49.6 

April 61.2 61.3 62.7 

May 72.2 71.9 73.2 

June 81.1 81.1 81.5 

July 85.1 84.5 84.4 

August 82.9 82.8 82.8 

September 76.8 76.9 77.4 

October 64.4 64.1 64.9 

November 50.3 51.0 51.0 

December 38.6 38.0 39.6 

Table 2: High Temperature 30-Year Monthly Averages 

(Green indicating continual increases, red indicating continual decreases, yellow indicating 

decreases or increases where the output is between the two previous periods, and orange 

indicating ties between any previous periods) 

 

Examining mean temperatures, the trend of continual increases across the three different 

periods of years is seen again in the early part of the year (Table 3).  January, February, and 

April all feature gradually increasing mean temperatures.  April especially shows the most 

notable change, with an increase of 1.1 degrees between 1980 to 2009 and 1990 to 2019.  

Interesting to note in this data is the decreases present between 1970 to 1999 and 1980 to 2009.  

March, May through October, and December all show decreases.  However, all months outside 

of July, August, and September show an increase in mean temperatures from 1990 to 2019 

compared to 1980 to 2009 and 1970 to 1999.  Only July shows a decrease in this final period 

from previous periods, with August and September showing a tie from previous periods of years 

(Table 3). 
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Month  
Mean Temperature 

(°F) 1970-1999 

Mean Temperature 

(°F) 1980-2009 

Mean Temperature 

(°F) 1990-2019 

January 24.3 25.6 26.6 

February 28.8 29.2 30.2 

March 39.1 38.8 39.9 

April 50.5 50.6 51.7 

May  61.6 61.3 62.6 

June 70.8 70.6 71.4 

July 74.7 73.9 74.0 

August 72.4 72.1 72.1 

September 65.5 64.9 65.5 

October 53.4 53.0 54.0 

November 41.6 41.8 42.0 

December  30.9 30.3 32.2 

Table 3: Mean Temperature 30-Year Monthly Averages 

(Green indicating continual increases, red indicating continual decreases, yellow indicating 

decreases or increases where the output is between the two previous periods, and orange 

indicating ties between any previous periods) 

 

Results: Yearly Precipitation and Temperature 

Yearly average precipitation, high temperatures, and mean temperatures from each of the 

time periods, 1970 to 1999, 1980 to 2009, and 1990 to 2019 were examined in concert.  I found 

an increase from one time period to the next for precipitation and high temperature (Table 4).  

For mean temperature, the first two periods remain the same, with a slight increase by the most 

recent time period.  The difference between 1980 to 2009 and 1990 to 2019 is more substantial 

than the difference between 1970 to 1999 and 1980 to 2009. 
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Time Period 
Precipitation 

(Inches) 

High Temperature 

(°F) 

Mean Temperature 

(°F) 

1970-1999 3.25 60.8 51.0 

1980-2009 3.35 61.0 51.0 

1990-2019 3.48 61.6 51.8 

Table 4: 30-Year Yearly Averages 

(Green indicating continual increases, red indicating continual decreases, yellow indicating 

decreases or increases where the output is between the two previous periods, and orange 

indicating ties between any previous periods) 

 

Discussion 

 After investigating the data, several inferences can be made about the changing climate 

and its impacts on the golf industry in Muncie, Indiana. 

 First, after examining monthly precipitation averages, it is evident that the defined golf 

season (March through October) is becoming wetter.  Although there is some variation among 

months, the overall trend is toward increasingly greater precipitation.  The months that really 

stand out are April, June, and August.  All of these months show substantial increases over two 

of the three 30-year periods: 1980 to 2009 and 1990 to 2019.  Drawing on an understanding of 

spring weather in Indiana, I attribute the increases in April, and even continuing into June, to be 

the result of mid-latitude cyclones.  These spring storms are associated with an active jet stream 

dropping into the Midwest, bringing the potential for heavy rain and thunderstorms.  This can 

lead to flooding and waterlogged golf courses.  It is unknown if the increases shown in April are 

a result of multiple mid-latitude cyclones bringing flooding rains during this month across the 

years, but the substantial increase in rainfall during April is something worth monitoring for golf 

course managers.  By August, the jet stream typically moves northward and there are fewer large 

weather systems that move through Indiana during this time.  Perhaps the increase in August is 

related to increased thunderstorm and convective activity as temperatures remain very warm 
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during this month.  These warm temperatures, when combined with the humidity of the 

summertime, create instability; air parcels rise, condense, and form thunderstorms.  The biggest 

concern looking at the trend of the data is the increase in precipitation early in the year during the 

most recent 30-year time period.  Excess water can impact the ability of courses to start the 

season on time and keep the course playable (Table 1).  Looking at the yearly precipitation 

averages, a possible exponential growth trend in the precipitation values from timeframe to 

timeframe is shown.  This provides evidence that precipitation continues to increase; an 

extrapolation of this data (assuming trends continue in the same direction) leads to suggest an 

increase greater than 0.13 inches will occur from 2000 to 2029 (Table 4).  This may not seem 

like a sizable increase, but especially if the distribution of rainfall is uneven in certain months, 

this could be difficult for the golf industry.  Periods of excessive rainfall can make conditions 

unplayable and periods of very dry conditions can make the watering of courses expensive. 

With respect to monthly high temperature averages, what immediately stands out is the 

continual increases in the early part of the year.  The start of the golf season, including March, 

April, and even May (during the most recent 30-year block), all have seen a rise in average high 

temperatures.  If one combines very heavy rainfall events associated with mid-latitude cyclones 

in the springtime with increasingly warmer temperatures, this could make evaporation of the 

water more difficult if more humidity accompanies the warmer temperatures.  Evaporation is 

already more difficult during the cooler months, so adding more humidity to the equation 

increases the problem.  The same could be said for later in the golf season, as mid-latitude 

cyclones start to return to the area in autumn.  If modest increases continue in September and 

October in both precipitation and temperature, managing golf courses will only continue to get 

more difficult (Table 2).  Potential exponential increases are also seen on the yearly high 
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temperature averages.  This means that the daytime highs continue to get warmer and the 

possible trend is for the warming to continue at a faster rate into the future (Table 4). 

 Examining monthly mean temperature data, the increases across the springtime months 

are also observed, including April across all three time periods.  This follows the trend of the 

high temperatures.  This suggests that warmth in the springtime is not just found during the 

daytime.  Much of the data mirrors the high temperatures, with all but July showing an increase 

or a tie when comparing 1990 to 2019 and 1980 to 2009.  Golf course managers should be 

concerned if the increases in temperature are still observed even when factoring in overnight 

lows (Table 3).  There may be less time for the facility to recover from the warmth of the day 

and less golfers may want to play during the heat of the day.  This could lead to courses needing 

to adjust their hours; they may need more time in the morning to prepare the course for the next 

day or may need to close during the afternoon if there is less business.  In order to offset these 

issues, it is possible that courses could extend their hours of play to later in the evening.  Some 

courses offer special ‘twilight hours,’ where the cost to play is reduced and people can be 

allowed to play as much as possible before dark (Golf News Net, 2017).  Some courses even 

have moved to operate at night by adding lights, including in the desert climate of Dubai, United 

Arab Emirates (Golfasian, 2021).  While the yearly mean temperature averages do not change as 

much, the increase of 0.8 degrees between 1980 to 2009 and 1990 to 2019 provides further 

evidence that the overall temperature trend is going in the upward direction (Table 4). 

 

Conclusions and Future Research 

 Ultimately, there is evidence that the climate normals of Muncie, Indiana, are changing.  

Precipitation is increasing and temperatures are rising on average across the three 30-year 
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periods.  These changes all pose future difficulties for the golf industry.  Moving forward, it is 

important to examine ways the industry can become more sustainable and mitigate the impacts 

from a changing climate. 

 The United States Golf Association (USGA) and the Royal & Ancient Golf Club (R&A) 

both consider sustainability to be the key to the future of the game.  These two governing bodies 

of the sport have developed webpages dedicated to addressing the concerns of golf’s 

environmental footprint.  The USGA is committed to a sustainable game that has “a positive 

impact on the environment, is accessible and welcoming to all who want to play, and is 

financially viable for every type of golf course” (United States Golf Association, 2021).  The 

R&A is committed to a sustainable agenda relating to nature, resources, and communities (R&A 

Sustainability, 2021).  The R&A in particular has a page dedicated to climate change concerns.  

They suggest golf course managers should record their “management of energy, water, 

pesticides, fertilisers and waste so [they] can demonstrate [their] responsible approach towards 

the threat of climate change if challenged by regulators or pressure groups” (R&A Planning for 

changing climate, 2021).  The R&A has invested $849,030 into sustainability projects, including 

Golf Course 2030 in 2018.  This project will have a particular focus on coastal changes.  This 

funding will also help examine “coastal management approaches, erosion mitigation…threats to 

native flora and fauna from diseases and pests, irrigation and drainage” (Reuters Staff, 2020). 

One annual golf event is a leader in the sustainability effort.  The PGA Tour’s Waste 

Management Phoenix Open is the largest zero-waste event in the world.  The event is often 

referred to as “the Greenest Show on Grass,” as all of their waste is diverted from landfalls by 

recycling, composting, donating, or transferring waste to energy (Waste Management Phoenix 

Open, 2021). 
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 Future research concerning these climate change issues could involve looking into 

changes on the daily level, including potentially examining the frequency of events where a big 

change in the weather is observed from day to day.  For example, a period of very warm 

temperatures could immediately be followed by a period of very cold temperatures.  A period of 

heavy rain could also be followed by a period of drought.  It is difficult to analyze this when 

evaluating monthly averages, so an insight on how these events impact the golf industry would 

be beneficial.  It would also be insightful to interview more players and facility managers in the 

future; having this perspective from both sides can help future researchers examining mitigation 

strategies.  It would also be useful to learn more about how long into the ‘offseason’ managers 

are now able to operate on average compared to in the past. 

Overall, a comprehensive plan is the key to dealing with a changing climate.  If I were to 

develop my own plan, it would involve a detailed strategy involving managing the golf course’s 

resources and finances.  I would work with the golf course’s designer to find ways to change the 

course’s layout to mitigate the impacts of climate change.  Perhaps I could recommend natural 

collection areas for excess water or submit a plan to improve the drainage of the course.  I could 

also look into the type of grass used by the course and see if there is a more sustainable type 

available.  However, it ultimately comes down to how the changing climate impacts the golfers 

themselves.  This could mean changing the hours of operation to benefit the golfers and most 

importantly, listening to the concerns of the players.  It is through knowledge about how the 

climate is changing, sustainability, and cooperation amongst the scientific and golfing 

community that the game can be secured for future generations to enjoy. 
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