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I have been discussing the ways in which mathematics is used in the process of hurricane 

prediction. My thesis analyzes some of the methods of calculation as well as the recent changes 

in meteorology in order to find more effective methods of predicting the number and intensity of 

hurricanes. The methods discussed include the use of statistics in the generation of trends and in 

the calculation of Accumulated Cyclonic Energy (ACE). These methods help meteorologists 

predict storm frequency, strength, and projected damages. This paper  provides methods of 

calculation, a discussion of current projects and papers in this area of study, and a forecast of the 

2016 hurricane season. 
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Chapter 1: Introduction 

 

Purpose 

My initial goal for this research was to explore the ways in which hurricane prediction 

methods used by meteorologists differed from those used by insurance companies. I wanted to 

explore the difference in mathematical calculations done by these two groups and compare the 

accuracy of methods. I hypothesized that methods of the meteorologists are based more on 

scientific methods compared with insurance methods, which would be based on cost analysis 

models.  

What I discovered was that the methods used by these two groups are very similar. Many 

companies, especially those in agriculture and insurance, conduct their own weather data 

collection, which is often similar to data collection done by meteorologists. The only difference 

is that the scale of data collection done by companies involves smaller regions and so these 

methods may not provide the full picture to these companies. 

Additionally, companies have also affected the way in which meteorologists conduct 

their studies of hurricanes. For instance, the Saffir-Simpson Scale, which is used in the United 

States to categorize hurricanes, is based the damage that winds speeds will cause to the standard 

home. Note, the “standard” home was based on a typical home in the 1970s and is not related to 

today’s building standards. However, the categorization helped insurance companies to know 

whether or not the storm was truly a threat and thus, this scale created a way to help insurance 

companies decide how much money clients should receive. 

In the end, my research brought me to look at methods of hurricane prediction from the 

view of meteorologists. Some of these methods include observations of trends relative to El Niño 
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and La Niña cycles as well as trends of Accumulated Cyclone Energy, or a hurricane’s 

destructive potential. Throughout this paper, I will discuss these methods of hurricane prediction 

and utilize the methodology to make my own prediction for the 2016 hurricane season. 

 

Data Collection 

 All of the data that I used in this paper was retrieved from NOAA. NOAA, or the 

National Oceanic and Atmospheric Administration, and their online database is one of the most 

important sites for data and predictions regarding weather conditions. I chose this source because 

the data that they provide on their website contains all the information that I needed for the 

calculations that I conducted. Additionally, they served as a point of comparison to my own 

work as they provide predictions regarding hurricane frequency and intensity each month. Some 

of these predictions are covered in my literature analysis provided in Chapter 2. 

 

  



3 
 

Chapter 2: Background 

 

Hurricane Models and Tracking Methods 

In my research, the first form of hurricane prediction that I studied was the tracking and 

modeling of individual hurricanes. This is the projection of the path that a hurricane will take and 

the possible intensity that a hurricane could reach in its lifespan. While much of my own work 

did not ultimately focus on these methods, these methods contribute to the data collection that is 

used in long-term hurricane predictions. 

NOAA, the National Oceanic and Atmospheric Administration, started the Hurricane 

Forecast Improvement Project (HFIP) in 2007 (Zhang et al. 2010). The goal of this project was 

to improve forecast accuracy in 10 years, extend forecast reliability to 7 days, and to “quantify, 

bound, and reduce forecast uncertainty to enable risk management decisions” (Zhang et al. 

2010). While models have changed over time, for a long time, little was done to improve data 

collection methods. However, since 2007, HFIP has been working to change this using their 

High-Resolution Hurricane model – this is one of many projects by hurricane tracking specialists 

that attempt to create more accurate hurricane prediction methods (Zhang et al. 2010). The goal 

is to divide the area in which a hurricane resides and affects into smaller quadrants. While this is 

a model, it is a model that focuses on more data collection rather than a change in the way 

meteorologists analyzed gathered data. Studies were performed on the accuracies of different 

sizes of quadrants. Meteorologist hypothesized that the smaller the data collection region and 

thus more data, the more accurate hurricane prediction modeling would be. These tests were 

performed at 3 km, 10 km, and 15 km resolutions. It is important to note that in this notation, a 3 

km quadrant is actually 9 km2 (Zhang et al. 2010).  
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While the highest resolution hurricane data collection is done by meteorologists, there are 

systems which allow the commercial sector, mainly larger agricultural companies, to collect their 

own data for very low resolution models (Branscome 2010). While this is often effective for the 

needs of a business, low resolution data modeling cannot be used by meteorologists because it 

often obscures observations of extreme meteorological events. 

Low resolution models vs. high resolution models: The ultimate conclusion of these 

studies of high resolution models was that they do not allow meteorologists to more accurately 

predict hurricanes (Zhang et al. 2010). Additionally, high resolution models cost more money to 

produce, making them comparatively inefficient (Zhang et al. 2010).  

Another data sampling method being explored is FIM. FIM has two parts, the F and I (M 

stands for model): 

F: finite volume and flow following – which means that the model 

accounts for climate differences between different climate zones 

I: icosahedral horizontal grid – divides the Earth into a hexagonal 

grid except for 12 pentagons on the grid to account for the Earth’s 

actual shape (Bernardet et al. 2010). 

The success of this data sampling method has not yet been fully tested (Bernardet et al. 2010). 

 

Hurricane Categorization 

All storms have an associated wind speed, and this speed is often measured according to 

the Beaufort Wind Scale. The Beaufort Wind Scale which is a 0-12 scale that applies to all wind 
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conditions (NOAA 2016a). However, tropical cyclones, a term used to refer to storms that rotate 

around a center point and also form over tropical waters, fall at the very end of this scale.  

Different regions of the world have different names for their own tropical cyclones and 

different scales. For instance, the western Pacific Ocean countries use a 4 point scale and the 

storms are referred to as typhoons (UCAR 2013). The North Indian Ocean countries call their 

storms cyclonic storms and also use a five point scale (UCAR 2013). In Australia and Fiji, the 

storms are merely labelled between 1 and 5, but anything with storms winds slower than a 1 are 

called Tropical Lows (UCAR 2013). 

In the United States, we use the Saffir-Simpson Hurricane Wind Scale, which is 

expressed as follows: 

Normal Tropical Cyclones: 

Category 1 Hurricanes 74-94 mph (miles per hour) 

       64-82 kt (knots) 

       119-153 km/h (kilometers per hour) 

 

Category 2 Hurricanes 96-110 mph 

       83-95 kt 

       154-208 km/h 

Devastating Tropical Cyclones: 

Category 3 Hurricanes 111-129 mph 

       96-112 kt 

       178-208 km/h 
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Category 4 Hurricanes 130-156 mph 

       113-136 kt 

       209-251 km/h 

 

Category 5 Hurricanes 157 + mph 

       137 + kt 

       252 + km/h 

Other storm classifications that are often used, but are not included in the scale are: 

Tropical storm:   39-73 mph 

       34-63 kt 

       63-118 km/h 

 

Tropical depression:   38 – mph 

       33 – kt 

       62 – km/h (NOAA 2012) 

For these smaller categories, only tropical storms will be important in my data analysis and I will 

ignore any tropical depressions in a hurricane season. Tropical storms and hurricanes together 

are colloquially referred to as “named” storms, since these are the storms that are assigned 

human names. I will also use this terminology when referring to both hurricanes and tropical 

storms, but not tropical depressions. 

One interesting thing one might realize in examining the Saffir-Simpson Scale, is that the 

ranges of these categorizations are not equal. For instance, the range, in mph, for Category 1 

storms is 20 mph, but the range of winds speeds that refer to a Category 2 storm is 33 mph 

(NOAA 2012). This is because this model is dependent on the idea that certain wind speeds will 
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lead to a certain degree of expected damages (NOAA 2012). The Saffir-Simpson scale was 

developed in regards to hurricane home insurance, so that companies could know how much 

damage to expect from varying levels of hurricane force winds. The scale, at the time when it 

was created, maintained that a Category 1 hurricane would only cause minimal damage to a 

building, while a Category 5 hurricane would completely destroy the building (NOAA 2012). 

This model is highly generalized and no longer works with building codes in hurricane-active 

regions. However, this model does still serve as an informal classification model for hurricanes.  

In addition to wind speeds, atmospheric pressure is often reported and measured , but 

these values have no bearing on hurricane classification in the Saffir-Simpson Scale. While there 

is a strong negative correlation between increased wind speeds (and thus damage) and 

atmospheric pressure, the differences in pressure can highlight the differences in Category 5 

storms. In this way, the Saffir-Simpson Scale may still be improved because it is weak in 

identifying the intensities among Category 5 storms. 

Regardless, the Saffir-Simpson categories are too arbitrary for data analysis, and thus in 

my analysis, I will only be using wind speeds to classify tropical cyclones. More importantly, I 

will be using a method of standardizing a tropical cyclone’s intensity, based on both the strength 

of its wind speeds as well as the duration of time that the storm is active. This method is the 

calculation of a tropical cyclone’s Accumulated Cyclone Energy (ACE). (NOAA 2015). ACE 

can be described as the sum of squares of each maximum sustained surface wind speeds recorded 

every 6 hours, in knots: 

𝐴𝐶𝐸 = (∑ 𝑠𝑘
2

𝑛

𝑘=1

 ) ∗ 104𝑘𝑡2 
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where k is any time at which there was a recorded wind speed for the storm (data 

collected every 6 hours), n is the total number of data points, and 𝑠𝑘 is the speed at a particular k 

time (NOAA 2015).  

It is also important that ACE can refer to either the ACE of a particular storm or it can 

refer to the ACE of a hurricane season. In the latter case, ACE is just the sums of the ACE 

calculations for each named storm in the season (NOAA 2015). 

For seasonal ACE: 

 < 71.4 ∗ 104𝑘𝑡2 is significantly less than normal 

 ~120 ∗ 104𝑘𝑡2 average 

 >165 ∗ 104𝑘𝑡2 is significantly more than normal (NOAA 2015). 

 

Factors that contribute to hurricane production and ACE 

Many factors contribute to hurricane production. Not only are there many factors, but 

many individual factors that meteorologists contribute to hurricane formation are interconnected. 

Thus, one factor may cause another and many times, it is hard to say truly what the cause is and 

what the effect is. Because of this, it is sometimes hard to say if a change in a particular factor 

will affect hurricane production. 

El Niño, officially called the El Niño Southern Oscillation (ENSO), is a natural, cyclical 

phenomenon that results in the warming of sea surface waters in the Pacific Ocean, which leads 

to a reduction of sea surface temperatures in the Atlantic Ocean. The reduction of sea surface 

water temperatures is linked fewer and less intense hurricanes around an ocean (Glantz 1996, 
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27). However, El Niño is linked to weather extremes in Pacific regions (Glantz 1996, 2). El Niño 

is significant warming of Pacific surface water, which is defined as a change in 0.5 degrees 

Celsius over a three-month period for several three-month periods (NOAA 2016b). There are 

two major current systems in the Pacific in which temperatures are taken for the study of El Niño 

(Glantz 1996, 27). These currents are the California Current and the Peru Current (Glantz 1996, 

27). While El Niño and, as I will later discuss, La Niña calculations do not consider the Atlantic 

water temperatures, the major equivalent currents that are observed in the Atlantic Ocean are the 

Canary Current and the Benguela Current.  

Additionally, La Niña is the cooling of Pacific Ocean waters, which is defined as a 

change in -0.5 degrees Celsius over a three month period for several three month periods (NOAA 

2016b). The modern calculations of water temperatures used to observe El Niño and La Niña 

cycles, have been measured since 1950 and are important to observe closely, even for those who 

research Atlantic storm activity (NOAA 2016b). El Niño is linked to all sorts of natural hazards, 

such as river flooding, blizzards, avalanches, tsunamis, earthquakes, and hurricanes (Glantz 

1996, 19). La Niña is linked to these same natural hazards, however, due to the inverse shifting 

of temperatures between the Atlantic and Pacific Oceans, La Niña increases the intensity of 

weather related natural-phenomena on the east coast of the United States. 
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Figure 2.1 Movement of Heat in Cycles (NASA 2015) 

In Figure 2.1, we can see that the change in temperatures between the Atlantic Ocean and 

the Pacific Ocean during El Niño and La Niña cycles. These movements of heat closely follow 

the wind currents generated by the rotation of the Earth. However, the focus area for hurricanes 

in the United States is the movement of heat highlighted by the darker arrow, since this is the 

only region with surface water temperatures warm enough for the formation of hurricanes. As a 

low pressure, high heat system moves westward toward the Pacific, heat is transferred from the 

Atlantic Ocean to the Pacific Ocean (NASA 2015). This change will cause hurricanes to be more 

frequent and severe in the Pacific Ocean, while less frequent and severe in the Atlantic Ocean. In 

the animated image that this altered snapshot was taken from, one can also see that the change in 

temperature is cyclic as well.  

Regarding hurricanes, La Niña leads to high ACE and increased frequency of natural 

disasters in regions around the Atlantic Ocean. In addition to increased frequency, El Nina and 
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La Niña can also effect other aspects of natural disasters such as magnitude, frequency, duration, 

area of extent, speed of onset, and spatial dispersion (Glantz 1996, 19). 

In addition to El Niño and La Niña, several other factors affect the frequency and 

intensity of tropical cyclones. However, many of these factors are related to one another. Wind 

shear, or in the case of hurricanes, the direction relative to the rotation of storm winds, is a key 

factor in a hurricane’s potential development (Accuweather 2016). The more vertical the shear, 

the less likely it is that the hurricane will maintain its rotational pattern due to the impact of a 

conflicting wind shear. Also, the more horizontal the wind shear is, the more likely the cyclonic 

storm is to have higher wind speeds, both due to wind currents as well as water temperatures. 

Wind shear is, in turn, affected by water temperatures and wind currents. Many times, wind 

shear is affected by the cyclonic storm’s location on the globe (Accuweather 2016). For instance, 

near the equator, the wind shear is more vertical, due to the Coriolis Effect (Accuweather 2016).   

 

Literature Review 

 Throughout all of the work I did on my thesis, I followed the work of meteorologists very 

closely. I examined both methods and results in order to come to my own conclusions regarding 

the way that mathematical methods are utilized in the prediction of hurricanes. The following 

literature review will look at the predictions that NOAA has made about the 2016 Hurricane 

Season. This review will later be compared with my final results. 

 NOAA’s El Niño/Southern Oscillation (ENSO) Diagnostic Discussion states that despite 

currently being in an El Niño cycle, it is very likely by the end of 2016 that the water 

temperatures will be in a neutral state, neither El Niño and La Niña. They also have a good 
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chance of being classified as La Niña (NOAA 2016b). According to this report, as recently as the 

beginning of the month of April, there was decrease in water temperature between 1 to 1.5 

degrees Celsius (NOAA 2016b). However, by April 14th, the changes in temperature have 

become negative (NOAA 2016b). There were negative water changes as early as February, 

referred to as “anomalies” because February is classified as El Niño (NOAA 2016b). This is a 

good indication that the water temperatures are going to start trending negative as close as by the 

end of this year. This is important because as water temperatures cool in the Pacific, they warm 

in the Atlantic, thus increasing the likelihood for more, and more intense, tropical cyclones. 

 NOAA cites another study corroborating their claim that water temperatures will cool 

significantly by the end of the year. This is the CPC/IRI Official Probabilistic ENSO Forecast by 

the International Research Institute for Climate and Society (IRI). This study simply reported a 

percent chance of each status of the El Niño/ neutral /La Niña cycle.  

 

Figure 2.2 Chances of El Niño and La Niña Cycles (IRI 2016) 
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 The IRI states that there is a 20% chance of La Niña arriving around June, at the 

beginning of the 2016 Hurricane Season (IRI 2016). By about halfway through the hurricane 

season, the July-August-September three-month period, they report over a 50% chance of being 

in a La Niña cycle (IRI 2016). This seems strange, since whether or not the cycle is declared to 

be El Niño or La Niña cannot be determined until several months have passed with significant 

(greater than 0.5 or less than -0.5) changes. So it is not the case that the April-May-June period, 

for example, will be in the middle of a La Niña cycle, however, the percent seems to correspond 

with the chance that this value will be the first month of the cycle. Of course, if there is a chance 

that the April-May-June period would be the first period in the cycle, then the chance of each 

consecutive grouping is guaranteed to increase since there is already a chance from the first 

grouping. This compound addition of probabilities is part of the reason why the chances of later 

groupings being La Niña are so high. However, throughout the course of this study, I will keep 

these values in mind to see if there is truly a chance of such a drastic temperature changes and if 

this is something that truly affects hurricane frequency and severity. 
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Chapter 3: Analysis 

 

 As stated in Chapter 1, my goal of my research is to explore methods of hurricane 

prediction and perform my own analysis in order to make a prediction for the 2016 hurricane 

season. The method that I found had the most consistent correlations were ACE calculations and 

El Niño and La Niña cycles.  

 The terminology that I use to refer to these cyclonic storms follows the standard naming 

conventions in the United States. Remember, this naming uses the Saffir-Simpson scale and 

refers to any storms in this scale as Categories 1 through 5, where Category 3, 4, and 5 storms 

are considered severe hurricanes. Additionally, both tropical storms and tropical depressions are 

storms that do not have high enough wind speeds to be considered hurricanes. However, 

informally, tropical storms are referred to as “named storms” as they are significant enough to be 

named when tracked. In my research, I disregard tropical depressions in my calculations and 

only include tropical storms when referring to named storms. 

The most accurate wind speed information for each storm can be found for the years 

1995 – 2005. So for following tables, I have used data from those years.  

 

Storm Frequency 

 Review of past seasons’ storm frequency was the first step I took in analyzing these 

years. I did this in order to check the 2005 year, predominantly. The hurricane season in 2005, in 

terms of storm frequency seemed to be an outlier.  
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Figure 3.1: Storm Frequency, Mean, and Standard Deviation (NOAA 2016c) 

In the following tables, I chose to remove the data for the year 2005. This is because in 

the total number of named storms in this particular hurricane season was nearly three standard 

deviations away from the mean. In terms of number of hurricanes only, 2005 was not the only 

hurricane season to have 12 hurricanes, however, for the sake of comparing data with all named 

storms and just hurricanes, I removed 2005.   
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Figures 3.2 and 3.3 demonstrate the frequency of storms for each year’s hurricane season and 

how this changes from year to year.    

  

 

Figure 3.2: Total Number of Named Storms by Yearly Hurricane Season (NOAA 2016c) 

 

 

Figure 3.3: Total Number of Hurricanes by Yearly Hurricane Season (NOAA 2016c) 
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 In order to view a side-by-side comparison of these values, I constructed Figures 3.4 and 

3.5. 

 

 

Figure 3.4: Comparison of Hurricanes and Tropical Storms by Yearly Hurricane Season (NOAA 

2016c) 

 

 

Figure 3.5: Correlation between Numbers of Hurricanes in a Hurricane Season vs. Numbers of 

Tropical Storms  
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 In these figures, it is clear to see that the number of hurricanes does not correlate with the 

number of tropical storms. The 𝑅2 value of the linear regression is about 0.01 and the R value is 

about 0.1, which is a sign of almost no correlation. However, it is important to take into account 

the number of named storms in a season and the type of storms that frequented the season in 

order to compare ACE values for that season. 

 

Hurricane Season Predictions Using Water Temperature Changes and El Niño and La  

Niña 

 Next, I looked at the relation between El Niño and La Niña cycles and overall water 

temperature changes in the Pacific Ocean in order to seek correlations in these values and the 

frequency of named tropical cyclones. The data I utilized came from NOAA’s calculated change 

in Pacific Ocean water temperatures. These values are given for a three-month period. In 

calculating the average change, I included every group of three months that contained a month 

during the Atlantic hurricane season. I included every column that included the months June 

through October (since the Atlantic hurricane season ends November 1st).  

 The following Figures 3.6 and 3.7 is a map of all the change values to give an idea of the 

cyclical nature of El Niño and La Niña. Any group of about six or more data points with values 

all over 0.5 degrees Celsius, with no breaks in between signifies El Niño. Additionally, any 

group of about six or more data points with values all under -0.5 degrees Celsius signifies La 

Niña. Additionally, it is important to note, as stated previously, that warm water temperatures are 

necessary for the development of hurricanes. As well, warmer waters relate to stronger 

hurricanes. However, the change in water temperatures may not reflect actual water temperature. 

For instance, if El Niño lasts longer and is more intense than La Niña in a particular cycle, then 

you can conclude that there has been a net gain in water temperature over the course of the cycle. 
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It is likely that water temperatures have, in fact, increased due to climate change, however, for 

the sake of my study, it is just important to note that the recorded averages cannot serve as an 

indication of true water temperature change. 

 

Figure 3.6: NOAA Calculated Pacific Ocean Temperature Change (El Niño and La Niña color 

coded) with Total Average Change, per Three Month Group, by Hurricane Season  

(NOAA 2016b) 
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Figure 3.7: Each Temperature Change over 3 Month Periods (1995-March 2016) (NOAA 2015) 

 It is important to note that Figure 3.7 is in no way indicative of actual water temperature. 

Each data point corresponds to a change in temperature over the course of a three-month period. 

Each of these three month periods overlap, so it is difficult to determine the rate of change 

between any two individual months. If we could determine this, or an approximate rate of change 

between two months, then we could find the area under the curve formed by the change in 

temperature between any two months, and thus see at the end of each period, if the water 

temperature stays about the same. For example, using Riemann sums, the area under the curve is 

-28 degrees Celsius, but of course, the water temperature did not change by 28 degrees. 

 To demonstrate how finding the change in temperature between any two months would 

be difficult, we can look at the following example: 
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Figure 3.8: Water Temperature Change Hypothetical Situation 

Take months A through H in Figure 3.8. The calculated value for each three-month period is 

equal to 0.5 degrees Celsius. Since this is six values that are greater than or equal to 0.5 degree 

Celsius, this would be considered El Niño. However, as we can see, the change in water 

temperature over the course of each month was actually negative for the majority of months. 

Also, despite having a change in temperature of 0.5 for every three-month period, the overall 

change in temperature is 0. 

 However, according to my research, meteorologists found that El Niño in particular has a 

high correlation with natural disasters (as does La Niña on the east coast of the United States). So 

I decided to find the correlation between average changes in temperature, by three month 

periods, versus Atlantic Hurricanes. 

First, I checked to see the correlation between these temperatures and the frequency of 

tropical cyclones during their respective hurricane season. In Figures 3.9 and 3.10, I utilized the 

average values calculated in Figure 3.6 and compared these values to the frequency of hurricanes 

and to all tropical cyclones in general. 
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Figure 3.9: Average Change in Water Temperature vs. Number of Hurricanes by Hurricane 

Season  

 

Figure 3.10: Average Change in Water Temperature vs. Number of Tropic Cyclones by 

Hurricane Season  

 We can see that there is correlation between these water changes and the frequency of 

hurricanes and tropical cyclones. The 𝑅2 value of Figure 3.9 gives an R value of about -0.63 and 

Figure 3.10 gives an R value of -0.55. We can even say that the number of hurricanes in 
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particular might be more closely correlated to average change in water temperatures in the 

Pacific Ocean than the total number of tropical cyclones. 

 

Hurricane Season Predictions Using ACE along with El Niño and La Niña 

 

Figure 3.11 ACE Values by Hurricane Season (NOAA 2015) 

 These ACE values were taken from NOAA’s site; however, at the time of writing, there 

were no values for 2015, which was a year I had included with the rest of my data. However, I 

calculated by own value for the 2015 hurricane season and then checked the previous two years 

to see if my values for the calculations of those years strayed by a large margin. Ultimately, the 

values were relatively close. 

 Next, I wanted to see if ACE correlated with El Niño and La Niña cycles. 
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Figure 3.12 Average Temperature Change vs. ACE of Hurricane Season 

 The above graph shows that with negative water temperature changes, ACE values are 

higher, and vice versa. In addition, the R-value for the linear regression is 0.48, which is a 

normal to weak correlation.  

 Now, we would like to find what the projected ACE value will be for the 2016 hurricane 

season. To do this, we can take a projected change in water temperature and plot that value to 

find the projected ACE. Then, the ACE value will give us a good indication of the frequency and 

severity of hurricanes and tropical storms during the next hurricane season.  

 Unfortunately, many of the methods that I worked on in terms of predicting El Niño and 

La Niña cycles were too variable. Since the period length of any cycle is completely random, it is 

difficult to find any polynomial regressions for these water temperature values. Also, taking all 

of the values from 1995 to the present will create a polynomial too large to work will. Just taking 

the averages from each year, however, ignores the current shift toward negative water 

temperatures changes. So I will perform three tests using the El Niño and La Niña projections 

from their recent reports. One will be the case that through the entire hurricane season the water 
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temperature change remains constant to the latest value of +2 degrees Celsius. Next will be the 

case that water temperature changes are less significant. So the next test will plug in the value of 

+0.5 to the linear regression. And lastly, since there is a high chance, according to NOAA and 

the IRI that the temperatures will shift into a La Niña cycle, the last value we will look at is -0.5 

degrees Celsius.  

 Plugging these values into the linear regression line of y = -37.932x + 121.47 yields: 

 

Figure 3.13: Testing Values in Linear Regression 

 The values yield ACE values ranging from about 45 to 140, which is quite a large range. 

However, these values can give us insight as to what the 2016 Hurricane Season may be like. 
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Chapter 4: Conclusion 

 

 In the end, it is hard to say exactly what the 2016 hurricane season will bring from what 

we know at the present. However, we can reasonably estimate what the 2016 hurricane season 

will be like.  

 The value of 2 plugged into the linear equation yielded a very low ACE value of about 

46. In 1997, the season’s ACE value was 40 and there were 3 hurricanes and 4 tropical storms. 

Thus in the case that our change in water temperatures remain the same, we can look forward to 

very few tropical cyclones in 2016. An ACE value of 45 is quite a bit lower than the ACE value 

for the 2015 year, which was about 77, however, both of these values fall of the very low-end 

scale. Should water temperatures continue at the same rate, it is likely that there will be few and 

less severe storms. However, it is less likely that we will see ACE values this low. According to 

the recent reports discussed earlier, in data collection of water temperatures, scientists are 

already seeing a decreasing in water temperatures. 

 I assigned the value -0.5 to the case that we move into a La Niña cycle. I chose -0.5 

instead of a lower value, because it is likely that the change for this upcoming hurricane season 

would not be as low as more intense La Niña cycles yet, since we are still in an El Niño cycle. 

This is the minimum value that the water temperatures will have to decrease in order to be 

considered La Niña. The ACE value produced by plugging this value into the equation is about 

140. For comparison, the 2008 Hurricane season had an ACE value of about 144, and there were 

8 hurricanes and 8 tropical storms. This is a much more active hurricane season than the ones 
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we’ve had lately, but still, not an incredibly active season. An ACE value of 140 is just over the 

average of 120, but not considered above average.  

 However, I feel that the most accurate prediction for the upcoming hurricane season 

comes from the ACE value derived from a change of 0.5 degrees Celsius, which is about 103. 

We can look at 2001, which had an ACE value of 106, and see that in this year there were 9 

hurricanes and 6 tropical storms. While this may seem like a lot, it is also important to take note 

of the intensities of these hurricanes. In the beginning of the 2001 hurricane season, there were 

more tropical storms and low category hurricanes (NOAA 2016c). There were, however, two 

category 3 and two category 4 hurricanes during the 2001 season, but these occurred closer to the 

end of the hurricane season (NOAA 2016c). I believe that 2001 may be a model for what we 

may see in the 2016 hurricane season. In the beginning of the season, we will see weaker storms; 

however, as the season progresses and the waters cool, we may see storms with higher intensity 

winds.  

While it is possible for this hurricane season to take place during a La Niña cycle, I feel 

that this would require drastic water temperature changes between now and the end of the year. 

Even in this case, La Niña would probably start at the tail end of this year’s upcoming hurricane 

season, so the effect would be not be as severe. I think that is likely that we will see about 6-10 

hurricanes in the next year, which may seem like a large range, but this is all dependent on the 

strength of these hurricanes as well as the number of tropical storms that form during the next 

hurricane season.  
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