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INTRODUCTION

In the landmark film, “An Inconvenient Truth,” Al Gore asserts that the number of Category 4 and 5 hurricanes has doubled in the past thirty years. Indeed, the film emphasizes the link between hurricanes and greenhouse gas emissions with its promotional image: the smoke emanating from the smokestack forms a satellite image of a hurricane. While this claim seems probable particularly with the film’s debut just months after the news-making 2005 Atlantic hurricane season with Hurricanes Katrina and Rita among others, a growing number of scientists are reexamining the suggested link between global climate change and hurricane frequencies and intensities. 

Hurricane properties include hurricane frequency, duration, intensity, and evolution time

 and its change over time. After the anomalous 2005 hurricane season, there was an influx of articles and research linking hurricanes and climate change. Unfortunately, some of these articles do not rely upon good statistics to make these linkages; although it may be effective to utilize scare tactics to encourage sustainable lifestyles that minimize contributions to global climate change, it is unethical if the science and statistics backing the claims are inaccurate. This project of analyzing hurricane tracks and spin-up times will be effective because it will help substantiate claims for what the storms mean for the future. With other scientists basing these links between global climate change and increased hurricane frequency and intensity on inadequate science leads to the risk that global warming skeptics may stem further arguments regarding the validity of any claims made regarding the need for sustainability. 


In addition, by applying more robust statistics and grid analysis to hurricanes, predictions and risk factors can be more accurately estimated. There are many social implications involved with these risk calculations. With a better understanding of the risks involved in certain Gulf Coast regions, for example, people will be able to better prepare for hurricane systems. With claims of increasing hurricanes in the Gulf Coast region, it seems as though there exists some hesitancy about rebuilding New Orleans if another hurricane is just going to strike through and demolish it again. Potential relocation of millions of Gulf Coast residents in fear of future disastrously frequent and severe hurricanes is extremely traumatizing. Not only is property lost, but also lifestyles, communities, relationships, and culture
. If claims of increasing hurricanes in the Gulf Coast are found to be unsubstantiated, however, perhaps fewer people will be forced to suffer through finding “safer” residences away from hurricanes. Those who are most vulnerable to hurricanes are generally people who are already most vulnerable economically and socially: the poor and other marginalized individuals, specifically people of color. Thus, a more thorough understanding of hurricane risk and hurricane behavior trends may help residents better prepare for hurricanes and minimize the damage and harm inflicted upon the disadvantaged.

BACKGROUND

Hurricane Mechanics

Hurricanes are intense low-pressure systems that sustain high wind speeds. They develop over warm water (usually requiring at least 26.5(C), which fuels the cyclonic activity by allowing sufficient evaporation of water. When this water vapor rises in the air, it cools down as it goes up in elevation. The cooling causes the water vapor to condense, which in turn releases the latent heat that was used to evaporate the water in the first place. This energy and the Coriolis Effect, in which the earth’s rotation causes particles of air to be deflected as it moves across the earth’s surface, combine to produce a rotational force. 

Tropical disturbances are the first stage in the tropical cyclone life cycle, and they consist of a system of clouds and thunderstorms that show slight circulation and rotation without the presence of closed isobars or enclosed low-pressure systems.
 These tropical disturbances can then develop into tropical depressions, in which there is at least one closed isobar. Tropical depressions are usually assigned a number, as the systems are not named until later stages of development. Tropical depressions have maximum surface wind speeds of 38 miles per hour, and when they continue to intensify and strengthen they develop into a tropical storm. Tropical storms are officially assigned names when the wind speeds are between 39 and 73 miles per hour. Once tropical storm wind speeds exceed 73 miles per hour, they are upgraded to hurricanes, typhoons, or tropical cyclones, depending on which part of the world the system exists. Tropical cyclones are known as hurricanes in the North Atlantic and the Gulf of Mexico while in the western Pacific Ocean they are known as typhoons.
 When they exist off Australia or in the Indian Ocean, tropical cyclones are referred to as cyclones.
 

Atlantic Basin hurricanes often originate off the coast of the African continent. Specifically, it is understood that westward traveling disturbances in the lower troposphere
 serve as “seedling” circulations for a large percentage of tropical cyclones over the North Atlantic Ocean
. Now known as African easterly waves, these disturbances have been established to originate over North Africa
. The mechanisms for these waves are now understood to be generated by instability of the African easterly jet
. This jet is a result of a reversed temperature gradient over western and central North Africa in the lower troposphere; warmer temperatures over the Saharan Desert contrast with substantially cooler temperatures along the Gulf of Guinea coast.

These easterly waves move toward the west across the Atlantic Ocean in the tradewind flows of the lower troposphere. The waves usually move westward between April or May until October or November. The waves typically have a period of three or four days and a wavelength of 2000-2500 km
, although the waves behave more as convectively active troughs along an extended wave train. While about sixty easterly waves are generated over North Africa each year, the number of waves formed does not appear to be correlated with the amount of tropical storm activity in the Atlantic Basin each year. About 60% of Atlantic tropical cyclones originate from easterly waves, but these waves account for 85% of the intense hurricanes

The Saffir-Simpson Hurricane Scale is an intensity-based rating of hurricanes, split into five categories: 1-5, based on certain wind speed ranges (see Figure 1). Because hurricanes typically build up their intensity with time, their Saffir-Simpson category often changes as they develop. Category 1 hurricanes are the least intense, with wind speeds of 74-95 miles per hour, while Category 5 hurricanes have winds greater than 155 miles per hour. The infamous Hurricane Katrina achieved a Category 5 with top wind speeds of 175 miles per hour.

Figure 1 Saffir-Simpson Hurricane Wind Scale

	Saffir-Simpson Scale
	Category 1
	Category 2
	Category 3
	Category 4
	Category 5

	Wind Speed (mph)
	74 - 95
	96-110
	111-130
	131-155
	>155


Storm Tracking History

Hurricane detection relies heavily upon technological advances. Thus, the completeness of hurricane data varies with time and the available detection methods. Prior to the development and active use of radio in 1910, the only sources of hurricane observation were landfall and ship logs
. As a result, some storms were inevitably undetected, while other storms that moved through shipping lanes and were observed by multiple ships had highly detailed records. It is important to note, however, that despite some storms that were undetected in this pre-radio era, without storm forecasting capabilities, ships likely more frequently crossed paths with storms
. Additionally, by using sulphur emissions as a proxy for ship density in oceans, major shipping lanes can be inferred, and these are located where most hurricanes tend to exist (see Figure 2). Thus, while there may have been some storms that were undetected, this number is likely small. 

Figure 2 Sulphur emissions as proxy for shipping lanes
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With the use of radio technology, when a storm was detected by a ship, the ship would contact the mainland using wireless telegraph, and this message would be relayed to other nearby ships. With a radio network system, the records became more complete, as only storm systems that both occurred very far from shipping lanes and never reach land would be omitted from observation records.

Shortly after the end of World War Two, radar started to be used for storm detection. This allowed the detection efficiency of storms to approach 100%, thereby eliminating the issue of hurricane data incompleteness after 1950. With the advent of weather satellites in 1960, which continues to be used today for hurricane detection, more detailed storm observations were made with visible and infrared sensors. 

Due to the incompleteness of data before 1950, correction coefficients can be estimated to account for the actual number of storms. To correct and adjust errors in historical data, due to differences in _____, the National Oceanic and Atmospheric Administration (NOAA) has an ongoing project, the Atlantic hurricane reanalysis. This reanalysis project works on updating and adding more information to data on historical hurricanes, and revisions are made to the official hurricane database for the Atlantic Basin, HURDAT. The most recent revision (2009) completed revisions from the 1921-1925 data.
Past Studies 

Some scientists argue that warmer oceans caused by global climate change will increase the fuel available for hurricane formation in the future. Global climate change, however, will result in more than just increased sea surface temperatures. Other patterns are also expected to change and may result in phenomena such as increased shearing winds. Quinn Shiermeier, author of “Hurricanes are getting fiercer,” asserts that shearing winds suppress cyclonic rotation in storms, thereby suppressing the formation of hurricanes.
 In the same article, however, Shiermeier dismisses wind shearing’s counter-effect and quotes climatologist James Elsner: “very strong storms…can more easily overcome any inhibiting effects of shearing winds than weaker storms.”
 An increase in shear might suppress some small storms, but do nothing to impede the development of the larger and more destructive systems.

There exists much debate in scientific articles regarding hurricane trends and the causes behind them. One review of recently published articles recognizes that even if Atlantic hurricane intensity and frequency as well as sea surface temperatures have both increased over the past thirty years, this correlation does not imply anthropogenic causes of hurricane increase.
 Rather, the reviewer argues that excluding increased sea surface temperature, anthropogenic changes to the climate such as increased greenhouse gas emissions should be making the tropical environments less favorable for intense tropical cyclones. Furthermore, this literature review addresses the issue of some studies’ reliance on “poor quality data,”
 specifically in Emanuel’s 2005 publication. 

Interestingly, Emanuel’s 2005 Nature article “Increasing destructiveness of tropical cyclones over the past 30 years” is the only citation listed on the official website for “An Inconvenient Truth” in conjunction with the assertion that recent hurricane behavior are linked to anthropogenic global climate change.
 Much of the criticisms of studies that report increased hurricane destructiveness are skeptical of the scientific quality. Since extracting trends from a dataset requires the use of past data that may not have been calibrated or recorded in methods consistent with modern data, there are dangers of misusing the past data.
 

Hurricane studies often focus on frequencies and numbers, without much regard to other factors. Due to the significant financial damage caused by hurricanes, there are many studies focusing primarily on hurricane landfall statistics. Climatologist Kevin Trenberth argues that there should be more discussion about the intensity, duration, and size of hurricanes.
 To supplement studies on storm frequency, therefore, grid analysis and track analysis should be performed in order to understand changes in both time and space.

Thus, this project focused on grid analysis and track analysis to understand hurricane properties beyond raw frequency counts, although frequency was also examined. This project sought to determine whether storm intensity was increasing, if the proportion of intense hurricanes was increasing, if the location of intense hurricanes was changing over time, and if hurricane life cycles, including various hurricane spin-up times, have changed. 

METHODS

Data


The analyses in this project were performed on data from HURDAT (HURricane DATa), a dataset initially compiled in 1984 by Jarvinen, et al. for the National Hurricane Center of the National Oceanic and Atmospheric Administration
. HURDAT includes all North Atlantic tropical storms and hurricanes from 1851 to the present, and contains storm track data at 6-hour timesteps (0000, 0600, 1200, 1800 UTC). The track data comprises of location (latitude and longitude to the nearest tenth of a degree), wind speed, and central pressure for each storm at every 6-hour interval. The dataset also includes the maximum status of each storm during its duration (ie Category 4). Additionally, visual tracks of the storms, overlaid on maps, are available. The data are updated regularly for new hurricane seasons, and through an ongoing reanalysis project, historical tracks are revisited and adjusted. The most recent reanalysis project updated storms from 1911 to 1920
. 

The track data were exported into Microsoft Excel to perform statistical calculations. A hurricane counter Java application was programmed to query specific data from HURDAT. This application included parameters for grid size, years, wind speeds, and latitudinal and longitudinal boundaries for which queries could be specified (See Figure 3). 

Figure 3 Hurricane Grid Counter Application
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# Exclude dead zone
Gt a2 g1 g2 Count Cumuative Sum
10.0 200 -50.0 -60.0 241 241
10.0 200 -60.0 -70.0 218 459
10.0 200 -70.0 -80.0 191 650
10.0 200 -80.0 -90.0 265 915
10,0 200 -90.0 -100.0 a2 957
200 300 -50.0 -60.0 212 1169
200 300 -60.0 -70.0 344 1513
200 300 -70.0 -80.0 278 1791
200 300 -80.0 -90.0 254 2045
200 300 -90.0 -100.0 186 2231
30.0 400 -50.0 -60.0 322 2553
30.0 400 -60.0 -70.0 232 2785
30.0 400 -70.0 -80.0 328 3113
30.0 400 -80.0 -90.0 20 3133
30.0 400 -90.0 -100.0 3 3136
400 50.0 -50.0 -60.0 101 3237
400 50.0 -60.0 -70.0 86 3323
400 50.0 -70.0 -80.0 21 3344





The grid size parameter specified the length (in latitudinal and longitudinal degrees) of the specified square grid network that was to be overlaid on the queried geographical boundaries for the purposes of grid analysis. The starting and ending years provided a temporal range, and the wind speed parameters (mph) allowed for certain categories of the Saffir-Simpson Hurricane Scale to be selected. The geographical boundaries were used to limit the results to the portions of the Atlantic Basin that were of interest. Additionally, there was a “dead zone” exclusion function that was built into the application. As the geographical boundaries were limited to a rectangular shape, inconsequential inland areas would be included, and thus the exclusion function allowed for inland masses to be excluded from the grid result outputs. The excluded regions were between 31.31°N, 81.78°W and 90°N, 180°W and between 39.23°N, 75.72°W and 90°N, 180°W.

The output data specified the boundaries for each grid in the created grid network. As the grid network was calibrated to begin at 90°S and 180°W, a few rows and columns in the grid near the queried geographical boundaries were trimmed from their designated grid size. The count for each grid within the temporal range was produced as well. With the use of HURDAT track data, each count represented one 6-hour timestep in which there was a storm in the particular grid, rather than an individual storm. The output results from this application were then directly copied and pasted into an Excel spreadsheet.

For this project, only data from 1900-2007 were used. At the time when this project commenced, the 2008 hurricane season had not yet passed, and thus 2007 was the most recent year with complete data.

Statistical Tests

The HURDAT data were analyzed to identify significant events, years, and trends in the storm data from 1900-2007. The data analyses employed three types of statistical calculations: Poisson analysis, z-test, and the Kolmogorov-Smirnov test.  

Poisson analysis

Poisson statistics are used to calculate the probability of some number of events occurring within a certain unit of time, given a known average rate of the event’s occurrence.
 Poisson statistics are calculated with the following formula:
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Poisson can only be applied with the assumption that each event occurs randomly and independently of one another. For example, if the occurrence of one event causes the event to occur more frequently in the future, the Poisson statistic will not be applicable. 


Poisson was used in the grid analysis for this project, and it helped to determine the probability that high event rates for certain hurricane properties would occur entirely because of chance. By having a way to statistically assess abnormal event rates, significant anomalies in each grid could be identified with Poisson statistics.

Z-test

The z-test is a statistical calculation that uses the properties of a normal distribution bell curve to test a null hypothesis. In this project, the z-test was used to compare the mean values between two samples. The null hypothesis used was that the two samples are not significantly different; the two sample averages are statistically the same. The z-test is then applied in order to either reject or not reject the null hypothesis. 

In order to perform the z-test, the sample average and error in the mean were calculated for each sample in order to use the following z-test formula: 
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The mean was obtained by dividing the number of events of interest by the total number of events for each sample: ( = 
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, where N = numerator (number of events of interest) and D = denominator (total number of events).

To determine the error in the mean, the respective counting errors for the numerator and the denominator from the average calculation were first derived in order to calculate the dispersion. Counting errors for the event count and the total event count were determined by taking their respective square roots. By incorporating the counting errors, the averages for the numerator and denominator become: 
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With these new averages, the dispersion could then be calculated. To do this, the largest and smallest possible means were determined, and the range between these two extremes was divided by two:


Largest potential mean value: 
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Smallest potential mean value: 
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Dispersion: 
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Then, this dispersion was divided by the error in the denominator to yield the overall error in the mean:
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This calculated value is thus the sigma (() that is required in the z-test equation. 

The resulting z-value is the number of dispersion units between the two sample distributions. The larger the z-value, the more confidence there is in rejecting the null hypothesis that the two samples are the same. These z-values can also be looked up in a standard normal distribution table, in which z-values less than 3 can be referenced to identify the confidence with which the null hypothesis can be rejected. Important z-values are z = 1.65, in which the null hypothesis can be rejected with 95% confidence, and z = 2.33, in which the null hypothesis can be rejected at a 99% level.

Kolmogorov-Smirnov test

The Kolmogorov-Smirnov (K-S) test is an extremely powerful statistical test for comparing two samples or comparing a sample with its parent population. It does not require the samples to have normal distributions, as it relies on cumulative frequency distributions to determine a maximum difference between the two. Without being tied to normal distributions, the K-S test can reveal statistically significant differences between two samples that may otherwise not be statistically different with just the z-test. 

The K-S test was calculated in Excel via an intermediate step of plotting histograms. With two sample data arrays, the highest and lowest values were first determined. The histogram bin size was then selected, and the bin boundaries were calculated from the lowest value to the highest value, with each boundary increasing in equal increments by the specified bin size (see Figure 4). 

Figure 4 Histogram bins
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Once the histogram bins were established, the Data Analysis Tool was used in Excel in order to produce histograms and cumulative frequency distribution plots for both sample datasets. An output table was also generated, which included the bin boundaries, frequency of events at each bin, and the computed cumulative frequency percentages at each bin (see Figure 5). 
Figure 5 Histogram output
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Since the bin sizes and breakpoints were shared between the two samples, the cumulative frequency percentages can be directly compared. The difference between these percentages at each bin is then calculated, and the maximum value of these differences between the two samples is designated as the Dmax (maximum distance). To determine the significance of the Dmax value, the confidence levels must be calculated. If the goal is to show the two values as being statistically different with at least 95% confidence, the Dmax must be greater than or equal to the resulting value from the following equation:
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, where m = size of sample 1 and n = size of sample 2. For 99% confidence, the threshold is higher; 
[image: image18.wmf]9

9

%

 

c

o

n

f

i

d

e

n

c

e

 

=

 

1

.

6

3

m

+

n

m

n

æ

è

ç

ö

ø

÷

. 

Once Dmax values are calculated, the values are compared with these confidence levels to determine whether the two samples are significantly different. The larger the Dmax, the more likely the samples are different.

Large-Scale Overview

Large grid overlay

To gain a better grasp of broad hurricane trends, graphs were first created to provide a visual representation of temporal and spatial data. Using the Hurricane Grid Counter, the Atlantic region was defined as the area between latitudes 10°N and 50°N and longitude 50°W and 100°W. This area was then divided into 10-degree by 10-degree square grids. Twenty grids resulted from this grid overlay, and they were assigned numbers 1-20, beginning with the southeast corner (see Figure 6). Since grids 18 - 20 were either entirely inland or very far north, they were omitted in this large-scale graphical representation. Grid 15 includes portions of the Louisiana coast, and was thus included in this analysis.
Figure 6 Large-Scale Grid Network (10x10)
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In the Hurricane Grid Counter, the wind speed range was set to the default setting of 10mph – 165 mph, to include all storms. The counter was applied once for each decade from 1900-2007. The decades followed the pattern of 1900-1909, 1910-1919, etc. For the yet incomplete 2000 decade, the time period 2000-2007 was utilized, and appropriate adjustments were made in later calculations. 

For each grid, the number of storm counts per decade was compiled from the Hurricane Grid Counter outputs. These raw counts were then converted to relative percentages by decade; this was calculated by dividing the number of counts (measured in 6-hour timesteps) per decade in the grid by the total decadal count in the entire Atlantic Basin region. These proportions of events that occurred within each grid were then graphed over the decades, and scatter plots were produced for each grid. A moving average trendline with a period of 3 was then added to each scatter plot. 

Storm count 

To gain an understanding of the total number of storms over time, graphs were made to offer a visual representation. The total number of hurricanes was graphed by year and by decadal annual average on the same plot. The decadal annual average is the average number of hurricanes each year within a specific decade. 

To determine whether the change in storm count over time could be explained by the lack of complete data due to lower observation rates in the pre-satellite and pre-radar era, a variety of correction factors were tested. The correction factors accounted for the percentage of hurricanes that occurred in the earlier decades and went unobserved and unrecorded, and these factors were increased to attempt to achieve a trend with a slope of zero over time. Two different correction factors were implemented: pre-1910 (before radio) and pre-1960 (pre-satellite). If the correction factors were unreasonably high in order to achieve an overall trend of no change over time, it suggests that there is an underlying systemic change occurring that goes beyond the improvement of storm observation techniques. 

Additionally, the raw numbers of Category 4 and 5 hurricanes per decade were plotted, as well as the proportion of Category 4 and 5 hurricanes relative to the total storms in the decade. 

With these large-scale understandings from the overview plots, smaller-scale analyses could be performed with statistics.

Grid Analysis

Storm events vary both spatially and temporally. By creating grid networks with the help of the Hurricane Grid Counter, spatial variation could be controlled while storms were analyzed over time. This analysis was done through the use of Poisson statistics, in order to identify significant decadal event rates in each grid. Similar to the procedure to create the initial 10x10 grid network, the Hurricane Grid Counter was used to establish smaller grid overlays in order to apply statistical analysis at a more local scale. After experimenting with various grid sizes, including 5x5, 3x3, 2.5x2.5, 2x2, 1.5x1.5, and 1x1, the 3x3 and 1x1 grids were selected as representative grid sizes to serve analysis needs. The previously designated Atlantic Basin boundaries (between latitudes 10°N and 50°N and longitude 50°W and 100°W) were used.

Once the grid cells and decadal information for the 3x3 grids and 1x1 grids were queried and selected for in the Hurricane Grid Counter, the data were compiled for all storm events that occurred within each grid for the decade in question. The Hurricane Grid Counter was utilized with its exclusion function, thereby excluding storm data and grids that were within the exclusion boundaries.

For both 3x3 and 1x1 grid sizes, the Hurricane Grid Counter was used three times for each decade to query out 1) all storms, 2) only Category 3+ storms, and 3) only Category 4+ storms. This query was done by specifying wind speed ranges. Due to the relatively rare strong storms, especially when counting within small grid cells, Category 5 storms were not queried for these smaller grid cell analyses. Poisson statistics work better when most grid cells have a nonzero count, so a subsequent analysis focused entirely on stronger (( Category 3) hurricanes through the use of larger grid sizes.

Once decadal counts for each decade were compiled for each grid cell, decadal averages were determined. Due to the current decade having only 8 years worth of data, an adjustment was made to project the 2000-2009 decadal count. The 2000-2007 data were multiplied by a correction factor was 1.25 to account for the two missing years, and the adjusted values were used for the decadal average calculations per grid. To simplify the Poisson analysis, the maximum decadal count for each grid was identified in Excel; this served as the observed event value in the Poisson statistic. Calculations were performed to determine the likelihood of these maximum counts occurring in each grid, using the decadal average for the specific grid as the expected average value. To make improbable events more apparent, without the use of long decimal values, the inverse of the Poisson statistics were taken. Inverse values greater than 100 (1% chance the event could happen by pure chance), as well as those greater than 1000 and 10,000 were noted. While Poisson statistics can identify abnormally high and abnormally low values, by calculating the statistic for only the maximum value per decade, the abnormally low values were disregarded. The years of these improbable events were also collected to later examine their temporal trends.

To better understand the trends of stronger storms (category 3 and above; 111mph+), a larger-scale grid analysis was performed. Both a 5x5 and a 10x10 grid network were used, and Category 3+, 4+, and 5 queries were specified for each decade and each network. With larger grid sizes, more grids experienced nonzero counts over the decades, and Poisson analysis could thus be more representative. Poisson calculations followed those of the 1x1 and 3x3 grids.

Spin-Up Analysis

Threshold analysis

Hurricane spin-up times were examined to evaluate how hurricane lifetimes have evolved. Spin-up data for each storm that reached hurricane status were compiled from HURDAT by decade. Three specific spin-up characteristics were examined: the number of timesteps it took for each storm to develop from 1005mb pressure to a Category 1 status, the number of timesteps it took each storm to develop from Category 1 to Category 3, and the number of consecutive timesteps in which the hurricane remained at a category 4 or above. The threshold of 1005mb was established as a point that all storms reach before dropping and intensifying as a low-pressure system when they reach Category 1 status. Although the number of consecutive Category 4 and 5 timesteps is not directly a spin-up characteristic, it is connected to the overall question of how hurricane evolution has changed over time.

To make the data more usable, the raw number of timesteps for each spin-up category was converted into a relative percentage. By creating proportions of time spent in each spin-up category relative to the total time the storm existed, different storm systems could be directly compared:
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With these percentages for each storm, thresholds were determined for each type of spin-up. These thresholds, determined from visual examination of the data array for each decade, helped to simplify the complex spin-up data, as with a threshold percentage, each decadal average is either above or below the threshold. Four different thresholds were selected for each spin-up to enable a broader range of analysis. Since the thresholds were not scientifically defined, having this range was beneficial in understanding the effects of large and small threshold values.

For the 1005mb to Category 1 spin-up, thresholds of <0.25 (the storm spent less than a quarter of its time as a storm going from 1005mb to Category 1, <0.15, <0.10, and <0.075 were selected. The thresholds were maximum thresholds because there have been hypotheses that hurricane spin-up times are getting shorter (CITE). The storms that met these thresholds were counted in Excel, and these counts were later used for z-test statistical calculations. 

After examining the Category 1 – Category 3 spin-up data, the same thresholds were selected, and counts were compiled by decade. For consecutive Category 4 and 5 timesteps, however, the thresholds were selected to be minimum thresholds, as the claims that hurricanes are increasing in intensity
 would suggest longer periods of Category 4 and 5 hurricanes. The percentage thresholds for consecutive Category 4 and 5 timesteps were thus designated to be >0.10, >0.20, >0.25, and >0.30.

Once the threshold counts for each decade and each spin-up category were organized and compiled, the data were prepared for z-test analyses in a table (see Table 1). Since the z-test requires an average for each decade, the number of storms reaching the threshold was divided by the total number of storms in the decade. While all hurricanes in this particular dataset reached at least a Category 1 status, not all storms reached Category 3 or above. Thus the number of storms meeting the threshold Category 1 – 3 spin-up was divided by the total number of storms that reached at least Category 3 in the decade, rather than the total number of storms that decade. The same operation was performed for Category 4 and 5 storms. This was done to prevent the many ‘zero’ percentages from skewing the averages, as many storms did not achieve Category 3 status.

To organize the calculations for the z-test, intermediate calculations were included in the table. The variables match those in the equations in the z-test methodology section.

Table 1 Z-test components

	Decade
	Total storms 
	Storms meeting threshold 
	% Storms meeting threshold (((  )
	Counting error: N
	Counting error: D
	High end: range of mean 
	Low end: range of mean
	Dispersion
	Error in mean ( ( )
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Next, the averages (((  , the proportion of storms that meet the threshold) for each decade were plotted in a scatter plot. Different thresholds were plotted on the same graph as different series. A total of three plots were created, one for each of the spin-up categories. This was done to visually evaluate any trends over time. Once trends were suspected, the decades with notably high percentages reaching thresholds were grouped together and those with low percentages were grouped in order to analyze whether significant differences between fast and slow spin-up decades and long and short consecutive Category 4 and 5 storms exist. This grouping was done for each threshold in each spin-up category, and did not necessarily include all decades from 1900-2007. The decadal data from 1900 and 1910 were omitted from the grouping, as incompleteness in storm observations at that time may affect this particular analysis. 

These new decade groups were compiled, and a new z-test table (see Error! Reference source not found.) was generated for high and low decade compilations. The total number storms and the number of storms that met the threshold for each decade in the decade group were added together, and the subsequent table entries were completed. Then, the z-test was applied between the high and low groups for each threshold. Large z-values, particularly those greater than 2.33 for a 99% confidence that the two samples are not the same, were noted.

Array comparison

Using the same spin-up time percentages for each storm from the previous threshold analysis, the spin-up data were used to analyze the maximum differences between decade pairs using the K-S test. A compiled array of all data from 1900-2007 was also created to enable analysis between decades and a long-term average. In order to build histograms in preparation for the K-S test, the inverse of the relative percentages were taken to allow the histogram bins to be integers. To analyze all possible pairs of decades, the maximum and minimum values from the entire dataset were found and set as boundaries for histogram bins. This was done so each decade could have a histogram constructed and the output cumulative frequency percentages could be compared directly for each bin. Using the output histogram tables (see Figure 5) the Dmax values were calculated between each decade pair and between each decade with the long-term average. The 1900 and 1910 decades were not omitted in this array analysis because the each decade was compared individually with another decade. The decades 1900 and 1910 were experimentally removed from the long-term average, and the differences in the significance of Dmax did not make a notable impact whether or not the 1900 and 1910 decades were included.  

To determine the level of significance of the Dmax values, the values for 95% and 99% confidence were calculated between each decade pair and these values were compared with their respective Dmax values. Due to the varying sample sizes, the confidence values also varied. 

Spatial Analysis

For all storms in the Atlantic basin reaching category 4 status or higher from 1900-2007, the storm tracks were visually examined on the UNISYS Atlantic Tropical Storm Tracking by Year website
 to determine and record their locations when the storms first reached category 4 status. The locations were simplified to 4 general regions: the Yucatán Peninsula, the Gulf Coast, East (including the east coast of the U.S. exclusive of Florida and the western Atlantic), and Florida (see Error! Reference source not found.). These locations were generalized based on observing hurricane tracks over time, as storms typically distinctly travel one of these routes. These four regions can also provide insight into hurricane landfall. 

Figure 7 (clockwise from top left): Yucatán Peninsula, Gulf of Mexico, East, Florida
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The spatial data of these Category 4 and 5 hurricanes were then compiled into decadal counts by region. Poisson statistics were applied to the 2000 decade to determine the likelihood of the recent hurricane events. The 2000-2007 decade was treated both with and without the adjustment to the full decade. A baseline was determined for each of the four regions, using data from 1900-1999. Additionally, for certain years with high intense storm counts in a given region, a Poisson analysis was performed for the specific year, using the baseline decadal average and dividing it by ten to yield the annual average event rate. For the overall Atlantic Basin, Poisson statistics were also performed for notable decades and years for Category 4 and 5 storms.

Pressure Analysis

Hurricanes are defined as intense low pressure systems, so a preliminary pressure analysis seems appropriate. Since 1975, there have been central pressure records every 6 hours. Prior to 1975, the pressure records were sparse and irregular, so this analysis focused on the past 32 years from 1975 – 2007. The central pressure records were first compiled by year. A histogram was created from the array of central pressure records in order to assess discontinuities in the distribution, and a threshold of 965mb was determined as a measurement of intense storms. A new plot was then made to show the distribution of central pressures below 965mb. For these designated intense storms with central pressures of less than 965mb, the number of events per year were counted. Based on the distribution of intense storms over time, a z-test was performed comparing central pressures between 1975 – 1994 and 1995 – 2007.

RESULTS

The results from the data analyses are summarized below in the same order as they appear in the methodology.

 Large-Scale Overview

Large grid overlay

The large-scale grid analysis of the Atlantic basin, with 10-degree latitude by 10-degree longitude grid cells, demonstrates the spatial and temporal variability of hurricanes. As depicted in Figure 8, storm events are not constant over time or space. If storm events had been constant over time and space, the proportions of storms in each grid would have remained constant, thus yielding horizontal lines with slopes of zero for each plot. However, with certain decades favoring some geographical regions more than others, this graphical overview demonstrated the need for further analysis. 
Figure 8 Proportion of hurricanes in specified grid per decade
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In Figure 8 the 10x10 graphs are arranged spatially to represent their geographical location based on the inset grid network. The x-axis on each grid shows the decades from 1900-2007 and the y-axis shows the proportion of hurricane storm counts that within the grid for each particular decade. The axes are at the same scale for all 17 grids. This figure is intended to demonstrate the overall variation that exists at a temporal and a spatial scale.

Storm count

The graphs of total storm count over time suggest an increasing trend (see Figure 9). 

Figure 9 Total storm count: annual numbers and decadal annual averages
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Despite this generally increasing trend, the graph also shows inter-annual and inter-decadal variation. The 1950s and 1960s had a high phase in storm frequencies, while the 1970s and 1980s experienced lower frequencies. 

The pre-1910 data and pre-1960 were corrected to account for missing storm data due to incomplete observations. Correction factors were exaggerated to identify the likelihood that variation in storm count over decade occurred solely due to differences in observation. In Figure 10 and Figure 11 these graphs show selected correction factors for total storm count. Adjustment A) is the pre-1910 correction coefficient and B) is the pre-1960 correction coefficient; a coefficient of 1.1 means only 90% of storms were observed. Thus, multiplying pre-1910 data by 1.1 yields the potential average annual number of storms in the decade. 

Figure 10 Adjusted Decadal Annual Average Storm Counts
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Figure 10 displays the three different adjusted storm counts relative to the original uncorrected raw data. The post-1960 data are all uncorrected, as beginning with the use of satellite observation, all storms have been observed and recorded. To more clearly see the trends each adjustment displays, linear trendlines were created for each adjustment (see Figure 11). The data points are no longer connected to highlight the trendlines.

Figure 11 Adjusted Decadal Annual Average Storm Counts: Linear Regression
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As evident in Figure 11, the three adjusted datasets evened out the originally increasing trend. Of the selected adjustments on the graph, the trendline for the data adjusted with A) 1.3 and B) 1.1 had a slope closest to zero.

The Category 4 and 5 hurricanes per decade plots also demonstrate an increasing trend over time, with the number of Category 4 storms displaying a steeper increase than Category 5 storms. Figure 12 shows the raw count of Category 4 and 5 hurricanes.
Figure 12 Category 4 and 5 Hurricanes over time
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When the number of Category 4 and 5 storms are represented by proportions relative to the total number of storms per decade, similar trends exist (see Figure 13). The proportion of Category 4 and 5 storms appear to be increasing with time, with Category 4 storms increasing at a more rapid rate.
Figure 13 Relative Proportion of Category 4 and 5 Hurricanes Over Time
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Grid Analysis

Table 2 shows the results of the 3-degree by 3-degree grid Poisson analysis. Of 210 grids in the 3x3 grid network, Poisson statistic calculations for all storms yielded 129 grids with maximum decadal event rates that occurred with a probability of ( 1%. Of these, 71 grids had maximum event rates that occurred with a chance of 1/1000, and 35 grids had maxima that occurred with a likelihood of less than 1/10,000. 

Table 2 Significant Poisson Statistics: 3x3 Grid Count by Decade, all storms

	            Probability

Decade
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	1900-1909
	4
	3
	2

	1910-1919
	8
	5
	2

	1920-1929
	1
	0
	0

	1930-1939
	15
	8
	2

	1940-1949
	6
	4
	4

	1950-1959
	19
	10
	4

	1960-1969
	23
	11
	5

	1970-1979
	4
	2
	1

	1980-1989
	7
	3
	0

	1990-1999
	22
	16
	11

	2000-2007
	20
	9
	4

	Total
	129
	71
	35


The compiled data table demonstrates the temporal fluctuations, and the graph visually represents the results (see Figure 14). The past two decades have rates of improbability comparable to that of the 1950s and 1960s; however, 1970 and 1980 are not part of this high trend.

Figure 14 Frequency of Significant Maximum Event Rates: 3x3 Grids, all storms
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As expected, for Category 3+ and 4+ Poisson analyses at the 3x3 level, the stronger storm queries yielded proportionally more empty grid cells in each decade (see Table 3). Despite this, the Poisson analysis for category 3+ hurricanes by 3x3 grid still yielded decades that had notably high and notably low anomalous events, which generally correlated with the overall storm events (see Figure 15).

Table 3 Significant Poisson Statistics: 3x3 Grid Count by Decade, Cat. 3+

	            Probability

Decade
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	1900-1909
	0
	0
	0

	1910-1919
	4
	2
	1

	1920-1929
	5
	2
	0

	1930-1939
	2
	2
	0

	1940-1949
	2
	0
	0

	1950-1959
	10
	4
	1

	1960-1969
	9
	3
	3

	1970-1979
	1
	0
	0

	1980-1989
	1
	0
	0

	1990-1999
	8
	5
	0

	2000-2007
	9
	6
	1

	Total
	51
	24
	6


Figure 15 Frequency of significant maximum event rates: 3x3 grids, Cat. 3+
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For the Category 4+ Poisson analysis for the 3x3 grids, there are even fewer significant maximum values, since most grids have zero events. Of the same 210 3x3 grids, only 16 grids had maximum decadal events that occurred with less than 1% likelihood of occurring. Eight maximum values had likelihoods of less than 1/1000, and only one had a 1/10000 probability maximum value.

Of 1598 grids in the 1-degree by 1-degree grid analysis, Poisson statistic calculations for all storms yielded 229 grids with maximum decadal event rates that occurred with a probability of ( 1% (see Table 4). Of these, 40 grids had maximum event rates that occurred with a chance of 1/1000, and 9 grids had maxima that occurred with a chance of less than 1/10,000. From the graph (Figure 16), the maximum event rate plot was most pronounced for probabilities less than 1%. The probabilities less than 1/10000 did not follow as notable a trend as those in the 3x3 grids.

Table 4 Significant Poisson Statistics: 1x1 grid count by decade, all storms

	           Probability

Decade
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	1900-1909
	13
	2
	1

	1910-1919
	16
	4
	1

	1920-1929
	3
	0
	0

	1930-1939
	23
	3
	0

	1940-1949
	15
	2
	1

	1950-1959
	36
	11
	3

	1960-1969
	33
	5
	1

	1970-1979
	16
	2
	0

	1980-1989
	10
	0
	0

	1990-1999
	38
	11
	2

	2000-2007
	26
	0
	0

	Total
	229
	40
	9


Figure 16 Frequency of significant maximum event rates: 1x1 grids, all storms
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For Category 3+ 1x1 grids, a total of 16 grids had maximum values that occurred with less than 1% probability; none of these occurred with less than 0.1% probability. There were no probabilities for the Category 4+ storms that were smaller than 1%.

The use of larger grid sizes enabled more clarity in the Poisson analysis. For Category 3+ in 5x5 grids, the distribution of improbable events over time seemed to mirror that of the smaller 3x3 and 1x1 grid overlays. (see Table 5 and Figure 17) 

Table 5 Significant Poisson Statistics: 5x5 grid count by decade, Cat. 3+

	        Probability

Decade
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	1900-1909
	0
	0
	0

	1910-1919
	2
	1
	1

	1920-1929
	5
	2
	1

	1930-1939
	1
	1
	1

	1940-1949
	0
	0
	0

	1950-1959
	6
	4
	3

	1960-1969
	5
	4
	2

	1970-1979
	2
	0
	0

	1980-1989
	0
	0
	0

	1990-1999
	4
	3
	1

	2000-2007
	8
	8
	5

	Total
	33
	23
	14


Figure 17 Frequency of significant maximum event rates: 5x5 grids, Cat. 3+
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Even with grid sizes of 5x5, there were still many decades that experienced a maximum event rate of zero for Category 4 and 5 storms. With 10x10 grids, however, the Poisson analysis worked better for the more intense storms.

The 10x10 grids lined up with the preliminary 10x10 large-scale grids that were created for the overview. Of the 17 grid cells of interest, 12 cells had maximum event rates for category 3+ hurricanes that occurred with a likelihood of less than 1% (see Table 6). 11 of these maxima had likelihoods of less than 0.01%, or 1/10000. 1950-1960, as well as 1990-2007, were still relatively high in improbable events, while 1970-1980 was still fairly low. Thus, with 11 of the 12 grids with maximum event rate chances of less than 1% also occurring at likelihoods of less than 0.01%, the graph of the grid frequency grids with the combined plot for 10x10 Category 3+ storms consists mostly of a single distribution rather than 3 or 4 groups of distribution (see Error! Reference source not found.). Despite low grid numbers, inter-decadal variation is still evident; the decades of 1950, 1960, 1990, and 2000 are have high event rates and 1970 and 1980 have low rates.
Table 6 Significant Poisson Statistics: 10x10 grid count by decade, Cat. 3+

	           Probability

Decade
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	1900-1909
	0
	0
	0

	1910-1919
	1
	1
	1

	1920-1929
	1
	1
	1

	1930-1939
	1
	1
	1

	1940-1949
	0
	0
	0

	1950-1959
	2
	2
	2

	1960-1969
	2
	2
	2

	1970-1979
	0
	0
	0

	1980-1989
	0
	0
	0

	1990-1999
	2
	1
	1

	2000-2007
	3
	3
	3

	Total
	12
	11
	11


Figure 18 Frequency of significant maximum event rate: 10x10 grids, Cat. 3+
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Category 4+ Poisson statistics showed extremely high rates of low probability events in recent years compared to other decades (see Table 7). Category 5 hurricanes, however, did not display as stark a trend of highly improbable events. For Category 5 storms, only 2 grid cells experienced maximum event rates that had a less than 1% rate of occurrence, and only one of these cells had a rate of less than 0.1%. The cell that experienced a maximum count with <0.1% probability saw the event in 1950; the other significant maximum event occurred in 1960.
Table 7 Significant Poisson Statistics: 10x10 grid count by decade, Cat. 4+

	          Probability

Decade
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	1900-1909
	0
	0
	0

	1910-1919
	0
	0
	0

	1920-1929
	0
	0
	0

	1930-1939
	1
	1
	0

	1940-1949
	0
	0
	0

	1950-1959
	1
	1
	1

	1960-1969
	2
	1
	0

	1970-1979
	1
	0
	0

	1980-1989
	0
	0
	0

	1990-1999
	2
	1
	1

	2000-2007
	4
	4
	4

	Total
	9
	7
	5


Spin-Up Analysis

Threshold analysis

The scatter plots created to determine decadal groups displayed distinct high and low phases over time (see Figure 19, Figure 20, and Figure 21). The decadal groups and their respective z-values for each threshold are detailed in Table 8.
Figure 19 Proportion of storms meeting minimum threshold: 1005mb - Cat. 1
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Figure 20 Proportion of storms meeting minimum threshold: Cat. 1-3
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Figure 21 Proportion of Storms Meeting Maximum Threshold: Consecutive Cat. 4,5
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Table 8 Threshold spin-up times with decadal groups and z-values

	Threshold
	High Group
	Low Group
	Z-Value

	1005mb – Cat. 1

<0.25
	1950, 1960, 1970, 1990
	1920, 1930, 1940, 1980
	21.8

	1005mb – Cat. 1

<0.15
	1940, 1960, 1970, 1990
	1930 1950, 1980, 2000
	29.4

	1005mb – Cat. 1

<0.10
	1940, 1960, 1970, 1990
	1930, 1950, 1980, 20000
	41.1

	1005mb – Cat. 1

<0.075
	1940, 1960, 1970, 1990
	1920, 1950, 1980, 2000
	38.6

	Cat. 1 - 3

<0.25
	1950, 1960, 1980, 1990, 2000
	1920, 1930, 1940, 1970
	8.6

	Cat. 1 - 3

<0.15
	1930, 1950, 1960, 1980, 1990, 2000
	1920, 1940, 1970
	15.0

	Cat. 1 - 3

<0.10
	1930, 1950, 1960, 2000
	1920, 1940, 1970, 1980, 1990
	15.9

	Cat. 1 - 3

<0.075
	1960, 1990, 2000
	1920, 1930, 1940, 1950, 1970, 1980
	19.6

	Consecutive Cat. 4, 5

>0.1
	1960
	1970
	2.2

	Consecutive Cat. 4, 5

>0.2
	1920, 1930, 1950, 1980, 1990, 2007
	1940, 1960, 1970
	6.7

	Consecutive Cat. 4, 5

>0.25
	1920, 2000
	1930, 1940, 1950, 1960, 1970, 1980
	3.5

	Consecutive Cat. 4, 5

>0.3
	1950, 1980, 1990, 2000
	1920, 1930, 1940, 1960, 1970
	11.6


Array comparison

In general, for the K-S test spin-up analyses, the smaller histogram bin size of 1 yielded slightly more significant Dmax values than the histogram bin size of 2; thus only the results from the bin size of 1 will be reported. Figure 22 shows a sample comparative cumulative frequency distribution between two decades. The Dmax value between 1960 and 2000 spin-up was significant (see Table 9).

Figure 22 Sample cumulative frequency distribution: 1005mb-Cat.1, 1960 & 1990
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Table 9 displays the results from the K-S test, using a bin size of 1 for the cumulative frequency distribution. The number of significant Dmax values for each spin-up, based on comparisons with 95% and 99% confidence levels, is provided, as well as the decades in which these significant Dmax values occurred. The decades are listed in order from high numbers of significant Dmax values to low number of significant Dmax values. Each significant Dmax value is tied to two decades, as K-S tests assess the difference between two samples. The number inside the parentheses represents the number of significant Dmax values that are associated with a particular decade. Some decades had significant Dmax values with the long-term average, and this value was included in the decadal count but not listed as its own decade. 

Table 9 Spin-up K-S test: Dmax summary

	Spin-up
	Significant Dmax values (95% ) 
	Frequency of significant Dmax values by decade
	Significant Dmax values (99%) 
	Frequency of significant Dmax values by decade

	1005mb

 | 

Cat. 1
	20
	(8) 1960

(5) 1900; 1950

(4) 1910; 1990

(3) 1920; 1930

(2) 1970

(1) 2000
	12
	(6) 1960

(4) 1900

(3) 1920; 1990

(2) 1910; 1950

(1) 1930; 1970; 2000

	Cat. 1

|

Cat. 3
	3
	(3) 2000

(1) 1910; 1920; 1940
	2
	(2) 2000

(1) 1920; 1940

	Consecutive Cat. 4,5
	1
	(1) 1960; 1970
	0
	


As shown in this summary table, 1960 emerges as a notable decade for 1005mb – Category 1 spin-up. With high Dmax values, 1960 is significantly different from 8 other decades. For Category 1-3 spin-up, 2000 is involved with every significant Dmax value. The only significant difference found in this analysis for consecutive Category 4 and 5 storms is between 1960 and 1970.
Spatial Analysis

The decadal counts for each of the four regions (Yucatán Peninsula, Gulf of Mexico, East, and Florida) are graphed in Figure 23.
Figure 23 Locational Analysis of Category 4 & 5 Hurricanes
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In addition to the decadal variations evident in Figure 23, the plots indicate that the regions do not cycle through high phases and low phases together. Rather, for much of the century, the East Coast and the Gulf of Mexico have inverse relationships. 

From the Poisson analyses, it was found that the probability of observing seven Category 4 or 5 storms in the Yucatán Peninsula region over a period of eight years, as was true from 2000-2007, was 0.00086, based on a baseline average of data from 1900-1999. The probability of observing five Category 4 or 5 storms in the Gulf of Mexico over eight years was 0.0098. In the Eastern region, the likelihood of twelve Category 4 or 5 storms occurring within a decade (1950) was 0.0027. 

For Poisson analyses for years with intense storms concentrated in the same region, significant statistics exist for 2005 storms in the Gulf of Mexico and 1999 storms in the East. Three Category 4 or 5 storms occurred in the Gulf of Mexico in 2005; the likelihood of this occurring by chance is 0.00095, or 1 in 1058. Since this probability was so small, the Poisson statistic for the subsequent year in the same region was calculated as well. There were zero intense storms in 2006 in the Gulf of Mexico, which had an 82.7% of occurring. In 1999, four Category 4 or 5 storms occurred in the East. This event rate had a likelihood of 0.0016. 

In the spatial analysis for all Category 4 and 5 hurricanes in the entire Atlantic Basin, the 2000 decade was the most significant. Since only eight years of data were available for the 2000 decade, the other decades were multiplied by 0.8 to estimate the event rate for eight years. A new average was calculated, which was then used to calculate Poisson statistics. The anomalies for 2000-2007 and for 2005 were significant when compared with a baseline of 1900-1999 (see Table 10).

Table 10 Poisson Statistics: Atlantic Basin, Cat. 4&5
	
	Cat. 4 Storms
	Cat. 4

Poisson Statistic
	Cat. 5 Storms
	Cat. 4

Poisson Statistic

	2000-2007
	18
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	2005
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Pressure Analysis


A break in the scatter plot can be observed around 1994 in Figure 24. The years on either side of this gap were thus grouped and compared. From 1995 – 2007, the plot shows a higher concentration of points. After applying the z-test, the two sides of the gap shown in the plot had a significant z-value of 3.94.

Figure 24 Array of Central Pressure (<965 mb)


[image: image66.wmf]
DISCUSSION

Interpretation of Results

From the data analyses performed on the hurricane track data, it was found that hurricanes are highly variable. There is high decadal variation that affects storm frequency at large and small spatial scales. Additionally, spin-up times also vary from decade to decade. As a result of the complexities of hurricane systems, it is difficult to draw strong overarching conclusions. Specific findings and trends will be highlighted in this section.

After testing correction coefficients to adjust for undetected storms and to even out the increasing trend in storm count over time, the coefficients that yielded nearly a horizontal slope over the past century seemed unreasonably low and unrepresentative of detection rates. Thus, it appeared that the apparent increase in storm count in the Atlantic Basin could not be wholly explained by advances in storm detection. Decadal and interannual variations that emerged from the analyses, however, must be considered, as they interfere with long-term trends.

Decadal variations were evident in various components of the data analyses performed. In the raw storm count and the annual counts averaged by decade, specifically from 1950 to the present to avoid the complications of incomplete data, a distinct waveform emerged from the data. The 1950s-1960s and 1990s-2000s form the high phase, while the 1970s-1980s contrast as the low phase. The low period of 1970s-1980s sandwiched between high phases was also evident in the number of significant Poisson statistics in the 3x3 grid analysis. The high periods of 1950, 1960, 1990, and 2000 had significant maximum event rates in the double digits, averaging around 21 events occurring with <1% likelihood each decade. The low period, however, had single digit counts of 4 and 7. This high-low trend was again depicted in the 1x1 grid analysis. For the frequency of the number of maximum events occurring with likelihoods <1%, the high phases of 1950, 1960, 1990, and 2000 are approximately twice as high as the low phases of 1970 and 1980. 

Much decadal variation existed in the spin-up analyses as well. Unlike the 20-year cycles that seemed to be present in the storm counts, from the threshold plots (figures__), the 1005mb – Category 1 spin-up times seemed to have a shorter 10-year cycle. Additionally, this spin-up had the most pronounced high and low phases, as evident with the high z-values. Z-values were also initially calculated between each decade pair in the 1005mb-Category 1 threshold analysis; almost every resulting z-value was greater than 3 (the point at which the null hypothesis can be rejected with 99.9% confidence). Therefore, there was a lot of general decadal variation; none of the decades were statistically the same.

Spin-up times for Category 1-3 spin-up also saw variation between decades. The range of the proportion of storms meeting the various thresholds was substantial, as in most cases, the high phases had threshold-meeting rates twice that of the rates of the low phases. This suggests the presence of mechanisms that exist, causing certain decades to have faster spinup times than others.

In addition to these interdecadal variations, notable fluctuations exist within decades as well. Anomalies were found to occur fairly frequently, according to the grid analyses, and these likely had strong influences on perceived decadal trends. One example is the 2005 hurricane season. Just how anomalous was this infamous season? The high number of anomalous maximum events in the grid analyses demonstrated the variability and complexity associated with tropical storms in the Atlantic Basin. Thus, the specific examination of the 2005 hurricane season’s anomaly intensity was of interest. The likelihood that eighteen Category 4 and eight Category 5 storms occurred in the Atlantic Basin from 2000-2007 had probabilities of occurring that were less than 0.01%. Additionally, the 2005 season’s five Category 4 and four Category 5 storms had probabilities of 1 in 2119 and 70,299, respectively. At a regional scale, within the Gulf of Mexico, three Category 4 or 5 storms occurred in 2005. This likelihood was 0.00095, or 1 in 1058. Compared with zero intense storms in the region the following year, occurring at 82.7% likelihood, the 2005 season was certainly anomalous.
However, this shows the potential that one anomalous year could have in skewing an entire decade’s worth of data. While it was established that 2005 was a very anomalous year, by merely looking at that year’s data, no conclusion can be made about increasing trends over time. After all, the subsequent years showed very low occurrences of intense storms.

In terms of a potential increase in storm intensity, there also appeared to be much fluctuation and variation from decade to decade. Although raw counts and relative proportions of Category 4 and 5 hurricanes suggested signs of increase, the frequency of anomalous events (occurring with <1% probability, based on calculated baseline data) follows a waveform similar to those of other analyses. 

While only 16 total Category 4+ storms in the 3x3 analysis had maximum event rates occurring at less than 1% probability, the 2000-2007 data suggested a significant change in trends, as their rates of Category 4+ storm events were much greater in 2000-2007 than that of other decades. Without annual information in this particular dataset, it was difficult to pin exactly when these events occurred; the highly anomalous 2005 hurricane season likely skewed the results of the decadal analysis.

From the K-S analysis of consecutive Category 4 and 5 timesteps, there appeared to be no significant change in Category 4 and 5 durations over time once hurricanes reach Category 4 status. So once hurricanes reach Category 4 status, they have not been spending more or less time at those stages in recent years
.

When using low central pressure as an indicator for intense storms, the high z-value contrasting pre-1994 and post-1994 data suggests an increase in intensity. However, fluctuations existed in this dataset as well; the high concentration of low pressure in 2003-2005 was met with a sudden drop in 2006 and 2007. Despite indications that recent systems have had lower central pressure, it is important to understand the significant variability involved with this dataset.
Limitations

-Incompleteness of dataset

-Incomplete reanalysis

-Hurricane Grid Counter 

-boundaries set in place; some grid sizes were not the same size due to edges being cut off. Errors were avoided by double-checking anomalous points to eliminate the possibility that the anomaly was caused by differential grid size.

-only the maximum decadal counts for the 1x1, 3x3, etc grid cells were used for Poisson analysis; while these demonstrate the most anomalous and most improbable events in each grid, it neglects to consider the potentially many other improbable events in that same grid. Some of the events may be much more improbable than the maxima in other grids

-Complexity of the data

-Due to the complexity of the data, with a wide array of analyses that can be done, it is impossible to perform all analysis possibilities. Thus, certain key analyses were inevitably left out. These omissions, however, pave the path for future projects with the hurricane dataset.

Future Analysis
-This particular analysis utilized only data up until 2007. The data were compiled in the Fall of 2008, when the 2008 hurricane season was still active. Revisiting this analysis at the end of the 2009 hurricane season would be beneficial.

-The 1x1 and 3x3 grid analyses could have been more closely examined to determine spatial trends; locational analysis was only performed at a larger scale in this project.

-Applying this analysis to the Pacific basin as well, worldwide

-

APPENDIX 

-Table of significant values from K-S test: paired decades rather than just decadal counts

-more??
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� Kossin


� Kossin.


� Erikson.


� Isobars are lines that connect points with the same atmospheric pressure. When isobars are closed, they enclose regions that have either higher or lower pressures than the surrounding areas. In the case of tropical depressions and hurricanes, enclosed regions have low pressure. Smith 223-4.


� Smith 225.


� Smith 223.


� From the ocean surface to about 5 km


� Dunn 1940.


� Riehl 1945.


� Burpee 1972.


� Burpee 1974.


� Landsea 1993.


� National Weather Service: National Hurricane Center.


� Jarvinen 1988.


� Jarvinen 1988.


� Journal of Geophysical Research


� Schiermeier 2008.


� Schiermeier 2008.


� World Climate Report


� World Climate Report 


� http://www.climatecrisis.net/thescience/


� Atmospheric researcher Judith Curry has been criticized for using different and inconsistent protocols to conclude that doubling of category 4 and 5 storms in size and proportion since 1970 has occurred. Schiermeier.


� Heffernan


� Jarvinen 1988.


� Landsea 2008.


� Mendenhall 197-8.


� 


� These individual maps of tropical storms were compiled by the Tropical Prediction Center Best Track Reanalysis with data from Jarvinen, et al. 1984.


� In this project, the analyses did not consider nonconsecutive Category 4 and 5 statuses within the same storm; there have historically been storms that spin up to Category 4, become less intense, and then build intensity again. For example, Hurricane Dennis (2005) reached a Category 4 status on three separate occasions throughout its time as a hurricane, never once achieving Category 5.
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		year		H		total (trop storm +H) - excl. 1968 subtrop				cat4		cat5		Poisson.cat4		Poisson.cat5						cat4				cat5				poisson4		poisson5

		1900		3		7				1		0		2.7292837039		1.3201927884				1900		2		1.6		0		0		792.2216426532		15.2911270266

		1901		5		12				0		0		2.981995158		1.3201927884				1910		6		4.8		0		0		21.5373325988		15.2911270266

		1902		3		5				0		0		2.981995158		1.3201927884				1920		9		7.2		1		0.8		8.7933525356		5.6067465764

		1903		7		10				0		0		2.981995158		1.3201927884				1930		9		7.2		3		2.4		8.7933525356		4.5227755717

		1904		3		5				0		0		2.981995158		1.3201927884				1940		10		8		1		0.8		8.1971930417		5.6067465764

		1905		1		5				0		0		2.981995158		1.3201927884				1950		17		13.6		4		3.2		49.1524748863		6.6334041718		73.1104451264

		1906		6		11				1		0		2.7292837039		1.3201927884				1960		15		12		5		4		20.794818313		12.1612409816

		1907		0		5				0		0		2.981995158		1.3201927884				1970		8		6.4		3		2.4		10.4809656485		4.5227755717

		1908		6		10				0		0		2.981995158		1.3201927884				1980		10		8		3		2.4		8.1971930417		4.5227755717

		1909		6		11				0		0		2.981995158		1.3201927884				1990		14		11.2		2		1.6		14.8714458238		4.1116141561		4		5

		1910		3		5				1		0		2.7292837039		1.3201927884				2000		18		18		8		8		535.7346505227		695.862876337		11873.7027573801		10670.5281413939

		1911		3		6				0		0		2.981995158		1.3201927884				sum		118		98		30		25.6

		1912		4		7				0		0		2.981995158		1.3201927884				ave/dec		10.7272727273		8.9090909091		2.7272727273		2.3272727273		2005

		1913		4		6				0		0		2.981995158		1.3201927884				ave -2000		10		8		2.2		1.76		cat4		cat5

		1914		0		1				0		0		2.981995158		1.3201927884				ave -2000,annual		1		0.8		0.22		0.176		5		4

		1915		5		6				2		0		4.9959769495		1.3201927884				ave - 1950		10.1								2119.482546268		70299.02238561

		1916		10		15				1		0		2.7292837039		1.3201927884														pre-1950 data corrected

		1917		2		4				1		0		2.7292837039		1.3201927884				storm count		cat 4+				per year				75% correction		50% correction		25% correction				storm count		cat 5		per year		75% correction		50% correction		25% correction

		1918		4		6				0		0		2.981995158		1.3201927884				1900		2				0.2				0.25		0.3		0.35				1900		0		0		0		0		0

		1919		2		5				1		0		2.7292837039		1.3201927884				1910		6				0.6				0.75		0.9		1.05				1910		0		0		0		0		0

		1920		4		5				0		0		2.981995158		1.3201927884				1920		9				0.9				1.125		1.35		1.575				1920		1		0.1		0.125		0.15		0.175

		1921		5		7				1		0		2.7292837039		1.3201927884				1930		9				0.9				1.125		1.35		1.575				1930		3		0.3		0.375		0.45		0.525

		1922		3		5				1		0		2.7292837039		1.3201927884				1940		10				1				1.25		1.5		1.75				1940		1		0.1		0.125		0.15		0.175

		1923		4		9				0		0		2.981995158		1.3201927884				1950		17				1.7				1.7		1.7		1.7				1950		4		0.4		1.7		1.7		1.7

		1924		5		11				1		0		2.7292837039		1.3201927884				1960		15				1.5				1.5		1.5		1.5				1960		5		0.5		1.5		1.5		1.5

		1925		2		4				0		0		2.981995158		1.3201927884				1970		8				0.8				0.8		0.8		0.8				1970		3		0.3		0.8		0.8		0.8

		1926		8		11				4		0		50.2209782874		1.3201927884				1980		10				1				1		1		1				1980		3		0.3		1		1		1

		1927		4		7				0		0		2.981995158		1.3201927884				1990		14				1.4				1.4		1.4		1.4				1990		2		0.2		1.4		1.4		1.4

		1928		4		6				1		1		2.7292837039		4.7526940384				2000		22.5				2.25				2.25		2.25		2.25				2000		8		2.25		2.25		2.25		2.25

		1929		3		3				1		0		2.7292837039		1.3201927884

		1930		2		2				1		0		2.7292837039		1.3201927884

		1931		2		9				0		0		2.981995158		1.3201927884

		1932		6		11				3		1		13.7177672174		4.7526940384				storm count		cat 4+				total				%4		cat 5		%5

		1933		10		21				2		0		4.9959769495		1.3201927884				1900		2				40				0.05		0		0

		1934		6		11				0		0		2.981995158		1.3201927884				1910		6				37				0.1621621622		0		0

		1935		5		6				1		1		2.7292837039		4.7526940384				1920		9				42				0.2142857143		1		0.0238095238

		1936		7		16				0		0		2.981995158		1.3201927884				1930		9				47				0.1914893617		3		0.0638297872

		1937		3		9				0		0		2.981995158		1.3201927884				1940		10				50				0.2		1		0.02

		1938		3		8				1		1		2.7292837039		4.7526940384				1950		17				69				0.2463768116		4		0.0579710145

		1939		3		5				1		0		2.7292837039		1.3201927884				1960		15				61				0.2459016393		5		0.0819672131

		1940		4		8				0		0		2.981995158		1.3201927884				1970		8				49				0.1632653061		3		0.0612244898

		1941		4		6				0		0		2.981995158		1.3201927884				1980		10				52				0.1923076923		3		0.0576923077

		1942		4		10				0		0		2.981995158		1.3201927884				1990		14				64				0.21875		2		0.03125

		1943		5		10				1		0		2.7292837039		1.3201927884				2000		22.5				71				0.3169014085		8		0.1126760563

		1944		7		11				1		0		2.7292837039		1.3201927884

		1945		5		11				2		0		4.9959769495		1.3201927884

		1946		3		6				1		0		2.7292837039		1.3201927884

		1947		5		9				1		1		2.7292837039		4.7526940384

		1948		6		9				2		0		4.9959769495		1.3201927884

		1949		7		13				2		0		4.9959769495		1.3201927884

		1950		11		13				3		1		13.7177672174		4.7526940384

		1951		8		10				2		1		4.9959769495		4.7526940384

		1952		6		7				1		0		2.7292837039		1.3201927884

		1953		6		14				1		0		2.7292837039		1.3201927884

		1954		8		11				1		0		2.7292837039		1.3201927884

		1955		9		12				2		1		4.9959769495		4.7526940384

		1956		4		8				1		0		2.7292837039		1.3201927884

		1957		3		8				2		0		4.9959769495		1.3201927884

		1958		7		10				3		1		13.7177672174		4.7526940384

		1959		7		11				1		0		2.7292837039		1.3201927884

		1960		4		7				2		1		4.9959769495		4.7526940384

		1961		8		11				4		2		50.2209782874		34.2193970762

		1962		3		5				0		0		2.981995158		1.3201927884

		1963		7		9				1		0		2.7292837039		1.3201927884

		1964		6		12				4		0		50.2209782874		1.3201927884

		1965		4		6				1		0		2.7292837039		1.3201927884

		1966		7		11				1		0		2.7292837039		1.3201927884

		1967		6		8				1		1		2.7292837039		4.7526940384

		1968		4		7		1		0		0		2.981995158		1.3201927884

		1969		12		17		1		1		1		2.7292837039		4.7526940384

		1970		5		10				0		0		2.981995158		1.3201927884

		1971		6		13				1		1		2.7292837039		4.7526940384

		1972		3		4		3		0		0		2.981995158		1.3201927884

		1973		4		7		1		0		0		2.981995158		1.3201927884

		1974		4		7		4		1		0		2.7292837039		1.3201927884

		1975		6		8		1		1		0		2.7292837039		1.3201927884

		1976		6		8		2		0		0		2.981995158		1.3201927884

		1977		5		6				1		1		2.7292837039		4.7526940384

		1978		5		11		1		2		0		4.9959769495		1.3201927884

		1979		5		8		1		2		1		4.9959769495		4.7526940384

		1980		9		11				1		1		2.7292837039		4.7526940384

		1981		7		11		1		1		0		2.7292837039		1.3201927884

		1982		2		5		1		1		0		2.7292837039		1.3201927884

		1983		3		4				0		0		2.981995158		1.3201927884

		1984		5		12		1		1		0		2.7292837039		1.3201927884

		1985		7		11				1		0		2.7292837039		1.3201927884

		1986		4		6				0		0		2.981995158		1.3201927884

		1987		3		7				0		0		2.981995158		1.3201927884

		1988		5		12				3		1		13.7177672174		4.7526940384

		1989		7		11				2		1		4.9959769495		4.7526940384

		1990		8		14				0		0		2.981995158		1.3201927884

		1991		4		8				1		0		2.7292837039		1.3201927884

		1992		4		6		1		1		1		2.7292837039		4.7526940384

		1993		4		8				0		0		2.981995158		1.3201927884

		1994		3		7				0		0		2.981995158		1.3201927884

		1995		11		19				3		0		13.7177672174		1.3201927884

		1996		9		13				2		0		4.9959769495		1.3201927884

		1997		3		7		1		0		0		2.981995158		1.3201927884

		1998		10		14				2		1		4.9959769495		4.7526940384

		1999		8		12				5		0		229.8248158913		1.3201927884

		2000		8		14		1		2		0		4.9959769495		1.3201927884

		2001		9		15				2		0		4.9959769495		1.3201927884

		2002		4		12				1		0		2.7292837039		1.3201927884

		2003		7		16				2		1		4.9959769495		4.7526940384

		2004		9		14		1		4		1		50.2209782874		4.7526940384

		2005		15		27		1		5		4		229.8248158913		5321.8006332925

		2006		5		10				0		0		2.981995158		1.3201927884

		2007		6		14		1		2		2		4.9959769495		34.2193970762

		108

		sum								118		30

		ave								1.0925925926		0.2777777778
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						A. pre-1910 corrected				1.1		1.1		1.1		1.3		1.2		1.2

						B. pre-1950 data corrected				1.1		1.1		1.1		1.3		1.1		1.1

						C. pre-1960 data corrected				1.25		1.5		1.75		1.1		1.5		1.75

						H		H/yr		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

				1900		40		4		6.05		7.26		8.47		7.436		7.92		9.24

				1910		37		3.7		5.0875		6.105		7.1225		5.291		6.105		7.1225

				1920		42		4.2		5.775		6.93		8.085		6.006		6.93		8.085

				1930		47		4.7		6.4625		7.755		9.0475		6.721		7.755		9.0475

				1940		50		5		6.875		8.25		9.625		7.15		8.25		9.625

				1950		69		6.9		8.625		10.35		12.075		7.59		10.35		12.075

				1960		61		6.1		6.1		6.1		6.1		6.1		6.1		6.1

				1970		49		4.9		4.9		4.9		4.9		4.9		4.9		4.9

				1980		52		5.2		5.2		5.2		5.2		5.2		5.2		5.2

				1990		64		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		00-08		2000		71		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889

				sum		582

				ave/dec		52.9090909091
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												pre-1950 data corrected

		storm count		cat 4+		per year						75% correction		50% correction		25% correction

		1900		2		0.2						0.25		0.3		0.35

		1910		6		0.6						0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8

		1980		10		1						1		1		1

		1990		14		1.4						1.4		1.4		1.4

		2000		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year						A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2						0.275		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6						0.75		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8		0.8		0.8		0.8

		1980		10		1						1		1		1		1		1		1

		1990		14		1.4						1.4		1.4		1.4		1.4		1.4		1.4

		00-08		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year		total H		%cat4/decade		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2		40		0.05		0.06875		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6		37		0.1621621622		0.2027027027		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9		42		0.2142857143		0.2678571429		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9		47		0.1914893617		0.2393617021		1.35		1.575		1.125		1.35		1.575

		1940		10		1		50		0.2		0.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7		69		0.2463768116		0.2463768116		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5		61		0.2459016393		0.2459016393		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8		49		0.1632653061		0.1632653061		0.8		0.8		0.8		0.8		0.8

		1980		10		1		52		0.1923076923		0.1923076923		1		1		1		1		1

		1990		14		1.4		64		0.21875		0.21875		1.8		1.8		1.8		1.8		1.8

		00-08		27.5		3.0555555556		71		0.3873239437		0.3873239437		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556
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		storm count		cat 5		per year		75% correction		50% correction		25% correction

		1900		0		0		0		0		0

		1910		0		0		0		0		0

		1920		1		0.1		0.125		0.15		0.175

		1930		3		0.3		0.375		0.45		0.525

		1940		1		0.1		0.125		0.15		0.175

		1950		4		0.4		1.7		1.7		1.7

		1960		5		0.5		1.5		1.5		1.5

		1970		3		0.3		0.8		0.8		0.8

		1980		3		0.3		1		1		1

		1990		2		0.2		1.4		1.4		1.4

		2000		8		2.25		2.25		2.25		2.25
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Sheet1

		year		H		total (trop storm +H) - excl. 1968 subtrop				cat4		cat5		Poisson.cat4		Poisson.cat5						cat4				cat5				poisson4		poisson5

		1900		3		7				1		0		2.7292837039		1.3201927884				1900		2		1.6		0		0		792.2216426532		15.2911270266

		1901		5		12				0		0		2.981995158		1.3201927884				1910		6		4.8		0		0		21.5373325988		15.2911270266

		1902		3		5				0		0		2.981995158		1.3201927884				1920		9		7.2		1		0.8		8.7933525356		5.6067465764

		1903		7		10				0		0		2.981995158		1.3201927884				1930		9		7.2		3		2.4		8.7933525356		4.5227755717

		1904		3		5				0		0		2.981995158		1.3201927884				1940		10		8		1		0.8		8.1971930417		5.6067465764

		1905		1		5				0		0		2.981995158		1.3201927884				1950		17		13.6		4		3.2		49.1524748863		6.6334041718		73.1104451264

		1906		6		11				1		0		2.7292837039		1.3201927884				1960		15		12		5		4		20.794818313		12.1612409816

		1907		0		5				0		0		2.981995158		1.3201927884				1970		8		6.4		3		2.4		10.4809656485		4.5227755717

		1908		6		10				0		0		2.981995158		1.3201927884				1980		10		8		3		2.4		8.1971930417		4.5227755717

		1909		6		11				0		0		2.981995158		1.3201927884				1990		14		11.2		2		1.6		14.8714458238		4.1116141561		4		5

		1910		3		5				1		0		2.7292837039		1.3201927884				2000		18		18		8		8		535.7346505227		695.862876337		11873.7027573801		10670.5281413939

		1911		3		6				0		0		2.981995158		1.3201927884				sum		118		98		30		25.6

		1912		4		7				0		0		2.981995158		1.3201927884				ave/dec		10.7272727273		8.9090909091		2.7272727273		2.3272727273		2005

		1913		4		6				0		0		2.981995158		1.3201927884				ave -2000		10		8		2.2		1.76		cat4		cat5

		1914		0		1				0		0		2.981995158		1.3201927884				ave -2000,annual		1		0.8		0.22		0.176		5		4

		1915		5		6				2		0		4.9959769495		1.3201927884				ave - 1950		10.1								2119.482546268		70299.02238561

		1916		10		15				1		0		2.7292837039		1.3201927884														pre-1950 data corrected

		1917		2		4				1		0		2.7292837039		1.3201927884				storm count		cat 4+				per year				75% correction		50% correction		25% correction				storm count		cat 5		per year		75% correction		50% correction		25% correction

		1918		4		6				0		0		2.981995158		1.3201927884				1900		2				0.2				0.25		0.3		0.35				1900		0		0		0		0		0

		1919		2		5				1		0		2.7292837039		1.3201927884				1910		6				0.6				0.75		0.9		1.05				1910		0		0		0		0		0

		1920		4		5				0		0		2.981995158		1.3201927884				1920		9				0.9				1.125		1.35		1.575				1920		1		0.1		0.125		0.15		0.175

		1921		5		7				1		0		2.7292837039		1.3201927884				1930		9				0.9				1.125		1.35		1.575				1930		3		0.3		0.375		0.45		0.525

		1922		3		5				1		0		2.7292837039		1.3201927884				1940		10				1				1.25		1.5		1.75				1940		1		0.1		0.125		0.15		0.175

		1923		4		9				0		0		2.981995158		1.3201927884				1950		17				1.7				1.7		1.7		1.7				1950		4		0.4		1.7		1.7		1.7

		1924		5		11				1		0		2.7292837039		1.3201927884				1960		15				1.5				1.5		1.5		1.5				1960		5		0.5		1.5		1.5		1.5

		1925		2		4				0		0		2.981995158		1.3201927884				1970		8				0.8				0.8		0.8		0.8				1970		3		0.3		0.8		0.8		0.8

		1926		8		11				4		0		50.2209782874		1.3201927884				1980		10				1				1		1		1				1980		3		0.3		1		1		1

		1927		4		7				0		0		2.981995158		1.3201927884				1990		14				1.4				1.4		1.4		1.4				1990		2		0.2		1.4		1.4		1.4

		1928		4		6				1		1		2.7292837039		4.7526940384				2000		22.5				2.25				2.25		2.25		2.25				2000		8		2.25		2.25		2.25		2.25

		1929		3		3				1		0		2.7292837039		1.3201927884

		1930		2		2				1		0		2.7292837039		1.3201927884

		1931		2		9				0		0		2.981995158		1.3201927884

		1932		6		11				3		1		13.7177672174		4.7526940384				storm count		cat 4+				total				%4		cat 5		%5

		1933		10		21				2		0		4.9959769495		1.3201927884				1900		2				40				0.05		0		0

		1934		6		11				0		0		2.981995158		1.3201927884				1910		6				37				0.1621621622		0		0

		1935		5		6				1		1		2.7292837039		4.7526940384				1920		9				42				0.2142857143		1		0.0238095238

		1936		7		16				0		0		2.981995158		1.3201927884				1930		9				47				0.1914893617		3		0.0638297872

		1937		3		9				0		0		2.981995158		1.3201927884				1940		10				50				0.2		1		0.02

		1938		3		8				1		1		2.7292837039		4.7526940384				1950		17				69				0.2463768116		4		0.0579710145

		1939		3		5				1		0		2.7292837039		1.3201927884				1960		15				61				0.2459016393		5		0.0819672131

		1940		4		8				0		0		2.981995158		1.3201927884				1970		8				49				0.1632653061		3		0.0612244898

		1941		4		6				0		0		2.981995158		1.3201927884				1980		10				52				0.1923076923		3		0.0576923077

		1942		4		10				0		0		2.981995158		1.3201927884				1990		14				64				0.21875		2		0.03125

		1943		5		10				1		0		2.7292837039		1.3201927884				2000		22.5				71				0.3169014085		8		0.1126760563

		1944		7		11				1		0		2.7292837039		1.3201927884

		1945		5		11				2		0		4.9959769495		1.3201927884

		1946		3		6				1		0		2.7292837039		1.3201927884

		1947		5		9				1		1		2.7292837039		4.7526940384

		1948		6		9				2		0		4.9959769495		1.3201927884

		1949		7		13				2		0		4.9959769495		1.3201927884

		1950		11		13				3		1		13.7177672174		4.7526940384

		1951		8		10				2		1		4.9959769495		4.7526940384

		1952		6		7				1		0		2.7292837039		1.3201927884

		1953		6		14				1		0		2.7292837039		1.3201927884

		1954		8		11				1		0		2.7292837039		1.3201927884

		1955		9		12				2		1		4.9959769495		4.7526940384

		1956		4		8				1		0		2.7292837039		1.3201927884

		1957		3		8				2		0		4.9959769495		1.3201927884

		1958		7		10				3		1		13.7177672174		4.7526940384

		1959		7		11				1		0		2.7292837039		1.3201927884

		1960		4		7				2		1		4.9959769495		4.7526940384

		1961		8		11				4		2		50.2209782874		34.2193970762

		1962		3		5				0		0		2.981995158		1.3201927884

		1963		7		9				1		0		2.7292837039		1.3201927884

		1964		6		12				4		0		50.2209782874		1.3201927884

		1965		4		6				1		0		2.7292837039		1.3201927884

		1966		7		11				1		0		2.7292837039		1.3201927884

		1967		6		8				1		1		2.7292837039		4.7526940384

		1968		4		7		1		0		0		2.981995158		1.3201927884

		1969		12		17		1		1		1		2.7292837039		4.7526940384

		1970		5		10				0		0		2.981995158		1.3201927884

		1971		6		13				1		1		2.7292837039		4.7526940384

		1972		3		4		3		0		0		2.981995158		1.3201927884

		1973		4		7		1		0		0		2.981995158		1.3201927884

		1974		4		7		4		1		0		2.7292837039		1.3201927884

		1975		6		8		1		1		0		2.7292837039		1.3201927884

		1976		6		8		2		0		0		2.981995158		1.3201927884

		1977		5		6				1		1		2.7292837039		4.7526940384

		1978		5		11		1		2		0		4.9959769495		1.3201927884

		1979		5		8		1		2		1		4.9959769495		4.7526940384

		1980		9		11				1		1		2.7292837039		4.7526940384

		1981		7		11		1		1		0		2.7292837039		1.3201927884

		1982		2		5		1		1		0		2.7292837039		1.3201927884

		1983		3		4				0		0		2.981995158		1.3201927884

		1984		5		12		1		1		0		2.7292837039		1.3201927884

		1985		7		11				1		0		2.7292837039		1.3201927884

		1986		4		6				0		0		2.981995158		1.3201927884

		1987		3		7				0		0		2.981995158		1.3201927884

		1988		5		12				3		1		13.7177672174		4.7526940384

		1989		7		11				2		1		4.9959769495		4.7526940384

		1990		8		14				0		0		2.981995158		1.3201927884

		1991		4		8				1		0		2.7292837039		1.3201927884

		1992		4		6		1		1		1		2.7292837039		4.7526940384

		1993		4		8				0		0		2.981995158		1.3201927884

		1994		3		7				0		0		2.981995158		1.3201927884

		1995		11		19				3		0		13.7177672174		1.3201927884

		1996		9		13				2		0		4.9959769495		1.3201927884

		1997		3		7		1		0		0		2.981995158		1.3201927884

		1998		10		14				2		1		4.9959769495		4.7526940384

		1999		8		12				5		0		229.8248158913		1.3201927884

		2000		8		14		1		2		0		4.9959769495		1.3201927884

		2001		9		15				2		0		4.9959769495		1.3201927884

		2002		4		12				1		0		2.7292837039		1.3201927884

		2003		7		16				2		1		4.9959769495		4.7526940384

		2004		9		14		1		4		1		50.2209782874		4.7526940384

		2005		15		27		1		5		4		229.8248158913		5321.8006332925

		2006		5		10				0		0		2.981995158		1.3201927884

		2007		6		14		1		2		2		4.9959769495		34.2193970762

		108

		sum								118		30

		ave								1.0925925926		0.2777777778
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						A. pre-1910 corrected				1.1		1.1		1.1		1.3		1.2		1.2

						B. pre-1950 data corrected				1.1		1.1		1.1		1.3		1.1		1.1

						C. pre-1960 data corrected				1.25		1.5		1.75		1.1		1.5		1.75

						H		H/yr		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

				1900		40		4		6.05		7.26		8.47		7.436		7.92		9.24

				1910		37		3.7		5.0875		6.105		7.1225		5.291		6.105		7.1225

				1920		42		4.2		5.775		6.93		8.085		6.006		6.93		8.085

				1930		47		4.7		6.4625		7.755		9.0475		6.721		7.755		9.0475

				1940		50		5		6.875		8.25		9.625		7.15		8.25		9.625

				1950		69		6.9		8.625		10.35		12.075		7.59		10.35		12.075

				1960		61		6.1		6.1		6.1		6.1		6.1		6.1		6.1

				1970		49		4.9		4.9		4.9		4.9		4.9		4.9		4.9

				1980		52		5.2		5.2		5.2		5.2		5.2		5.2		5.2

				1990		64		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		00-08		2000		71		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889

				sum		582

				ave/dec		52.9090909091





		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



raw

A-1.1,B-1.1,C-1.25

A-1.1,B-1.1,C-1.5

A-1.1,B-1.1,C-1.75

A-1.2,B-1.1,C-1.25

A-1.2,B-1.1,C-1.5

A-1.2,B-1.1,C-1.75

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		1900				0

		1901				0

		1902				0

		1903				0

		1904				0

		1905				0

		1906				0

		1907				0

		1908				0

		1909				0

		1910				0

		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005

		2006

		2007



Annual Number of Storms

Linear Trendline (Annual Number of Storms)

Decadal Annual Average Number of Storms

Year

Number of Storms

Hurricane Frequency Over Time

3

0

5

0

3

0

7

0

3

0

1

0

6

0

0

0

6

0

6

0

3

0

3

4

4

0

5

10

2

4

2

4

5

3

4

5

2

8

4

4

3

2

2

6

10

6

5

7

3

3

3

4

4

4

5

7

5

3

5

6

7

11

8

6

6

8

9

4

3

7

7

4

8

3

7

6

4

7

6

4

12

5

6

3

4

4

6

6

5

5

5

9

7

2

3

5

7

4

3

5

7

8

4

4

4

3

11

9

3

10

8

8

9

4

7

9

15

5

6



		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0



Original

Adjusted: A) 1.1 B) 1.25

Adjusted: A) 1.1 B) 1.5

Adjusted: A) 1.3 B) 1.1

Year

Decadal Average Storms per Year

Decadal Annual Averages with Adjustments - Linear Regression

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



Original

Adjusted: A) 1.1 B) 1.25

Adjusted: A) 1.1 B) 1.5

Adjusted: A) 1.3 B) 1.1

Year

Decadal Average Storms per Year

Decadal Annual Averages with Adjustments

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



												pre-1950 data corrected

		storm count		cat 4+		per year						75% correction		50% correction		25% correction

		1900		2		0.2						0.25		0.3		0.35

		1910		6		0.6						0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8

		1980		10		1						1		1		1

		1990		14		1.4						1.4		1.4		1.4

		2000		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year						A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2						0.275		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6						0.75		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8		0.8		0.8		0.8

		1980		10		1						1		1		1		1		1		1

		1990		14		1.4						1.4		1.4		1.4		1.4		1.4		1.4

		00-08		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year		total H		%cat4/decade		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2		40		0.05		0.06875		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6		37		0.1621621622		0.2027027027		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9		42		0.2142857143		0.2678571429		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9		47		0.1914893617		0.2393617021		1.35		1.575		1.125		1.35		1.575

		1940		10		1		50		0.2		0.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7		69		0.2463768116		0.2463768116		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5		61		0.2459016393		0.2459016393		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8		49		0.1632653061		0.1632653061		0.8		0.8		0.8		0.8		0.8

		1980		10		1		52		0.1923076923		0.1923076923		1		1		1		1		1

		1990		14		1.4		64		0.21875		0.21875		1.8		1.8		1.8		1.8		1.8

		00-08		27.5		3.0555555556		71		0.3873239437		0.3873239437		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556
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		storm count		cat 5		per year		75% correction		50% correction		25% correction

		1900		0		0		0		0		0

		1910		0		0		0		0		0

		1920		1		0.1		0.125		0.15		0.175

		1930		3		0.3		0.375		0.45		0.525

		1940		1		0.1		0.125		0.15		0.175

		1950		4		0.4		1.7		1.7		1.7

		1960		5		0.5		1.5		1.5		1.5

		1970		3		0.3		0.8		0.8		0.8

		1980		3		0.3		1		1		1

		1990		2		0.2		1.4		1.4		1.4

		2000		8		2.25		2.25		2.25		2.25
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Sheet1

		year		H		total (trop storm +H) - excl. 1968 subtrop				cat4		cat5		Poisson.cat4		Poisson.cat5						cat4				cat5				poisson4		poisson5

		1900		3		7				1		0		2.7292837039		1.3201927884				1900		2		1.6		0		0		792.2216426532		15.2911270266

		1901		5		12				0		0		2.981995158		1.3201927884				1910		6		4.8		0		0		21.5373325988		15.2911270266

		1902		3		5				0		0		2.981995158		1.3201927884				1920		9		7.2		1		0.8		8.7933525356		5.6067465764

		1903		7		10				0		0		2.981995158		1.3201927884				1930		9		7.2		3		2.4		8.7933525356		4.5227755717

		1904		3		5				0		0		2.981995158		1.3201927884				1940		10		8		1		0.8		8.1971930417		5.6067465764

		1905		1		5				0		0		2.981995158		1.3201927884				1950		17		13.6		4		3.2		49.1524748863		6.6334041718		73.1104451264

		1906		6		11				1		0		2.7292837039		1.3201927884				1960		15		12		5		4		20.794818313		12.1612409816

		1907		0		5				0		0		2.981995158		1.3201927884				1970		8		6.4		3		2.4		10.4809656485		4.5227755717

		1908		6		10				0		0		2.981995158		1.3201927884				1980		10		8		3		2.4		8.1971930417		4.5227755717

		1909		6		11				0		0		2.981995158		1.3201927884				1990		14		11.2		2		1.6		14.8714458238		4.1116141561		4		5

		1910		3		5				1		0		2.7292837039		1.3201927884				2000		18		18		8		8		535.7346505227		695.862876337		11873.7027573801		10670.5281413939

		1911		3		6				0		0		2.981995158		1.3201927884				sum		118		98		30		25.6

		1912		4		7				0		0		2.981995158		1.3201927884				ave/dec		10.7272727273		8.9090909091		2.7272727273		2.3272727273		2005

		1913		4		6				0		0		2.981995158		1.3201927884				ave -2000		10		8		2.2		1.76		cat4		cat5

		1914		0		1				0		0		2.981995158		1.3201927884				ave -2000,annual		1		0.8		0.22		0.176		5		4

		1915		5		6				2		0		4.9959769495		1.3201927884				ave - 1950		10.1								2119.482546268		70299.02238561

		1916		10		15				1		0		2.7292837039		1.3201927884														pre-1950 data corrected

		1917		2		4				1		0		2.7292837039		1.3201927884				storm count		cat 4+				per year				75% correction		50% correction		25% correction				storm count		cat 5		per year		75% correction		50% correction		25% correction

		1918		4		6				0		0		2.981995158		1.3201927884				1900		2				0.2				0.25		0.3		0.35				1900		0		0		0		0		0

		1919		2		5				1		0		2.7292837039		1.3201927884				1910		6				0.6				0.75		0.9		1.05				1910		0		0		0		0		0

		1920		4		5				0		0		2.981995158		1.3201927884				1920		9				0.9				1.125		1.35		1.575				1920		1		0.1		0.125		0.15		0.175

		1921		5		7				1		0		2.7292837039		1.3201927884				1930		9				0.9				1.125		1.35		1.575				1930		3		0.3		0.375		0.45		0.525

		1922		3		5				1		0		2.7292837039		1.3201927884				1940		10				1				1.25		1.5		1.75				1940		1		0.1		0.125		0.15		0.175

		1923		4		9				0		0		2.981995158		1.3201927884				1950		17				1.7				1.7		1.7		1.7				1950		4		0.4		1.7		1.7		1.7

		1924		5		11				1		0		2.7292837039		1.3201927884				1960		15				1.5				1.5		1.5		1.5				1960		5		0.5		1.5		1.5		1.5

		1925		2		4				0		0		2.981995158		1.3201927884				1970		8				0.8				0.8		0.8		0.8				1970		3		0.3		0.8		0.8		0.8

		1926		8		11				4		0		50.2209782874		1.3201927884				1980		10				1				1		1		1				1980		3		0.3		1		1		1

		1927		4		7				0		0		2.981995158		1.3201927884				1990		14				1.4				1.4		1.4		1.4				1990		2		0.2		1.4		1.4		1.4

		1928		4		6				1		1		2.7292837039		4.7526940384				2000		22.5				2.25				2.25		2.25		2.25				2000		8		2.25		2.25		2.25		2.25

		1929		3		3				1		0		2.7292837039		1.3201927884

		1930		2		2				1		0		2.7292837039		1.3201927884

		1931		2		9				0		0		2.981995158		1.3201927884

		1932		6		11				3		1		13.7177672174		4.7526940384				storm count		cat 4+				total				%4		cat 5		%5

		1933		10		21				2		0		4.9959769495		1.3201927884				1900		2				40				0.05		0		0

		1934		6		11				0		0		2.981995158		1.3201927884				1910		6				37				0.1621621622		0		0

		1935		5		6				1		1		2.7292837039		4.7526940384				1920		9				42				0.2142857143		1		0.0238095238

		1936		7		16				0		0		2.981995158		1.3201927884				1930		9				47				0.1914893617		3		0.0638297872

		1937		3		9				0		0		2.981995158		1.3201927884				1940		10				50				0.2		1		0.02

		1938		3		8				1		1		2.7292837039		4.7526940384				1950		17				69				0.2463768116		4		0.0579710145

		1939		3		5				1		0		2.7292837039		1.3201927884				1960		15				61				0.2459016393		5		0.0819672131

		1940		4		8				0		0		2.981995158		1.3201927884				1970		8				49				0.1632653061		3		0.0612244898

		1941		4		6				0		0		2.981995158		1.3201927884				1980		10				52				0.1923076923		3		0.0576923077

		1942		4		10				0		0		2.981995158		1.3201927884				1990		14				64				0.21875		2		0.03125

		1943		5		10				1		0		2.7292837039		1.3201927884				2000		22.5				71				0.3169014085		8		0.1126760563

		1944		7		11				1		0		2.7292837039		1.3201927884

		1945		5		11				2		0		4.9959769495		1.3201927884

		1946		3		6				1		0		2.7292837039		1.3201927884

		1947		5		9				1		1		2.7292837039		4.7526940384

		1948		6		9				2		0		4.9959769495		1.3201927884

		1949		7		13				2		0		4.9959769495		1.3201927884

		1950		11		13				3		1		13.7177672174		4.7526940384

		1951		8		10				2		1		4.9959769495		4.7526940384

		1952		6		7				1		0		2.7292837039		1.3201927884

		1953		6		14				1		0		2.7292837039		1.3201927884

		1954		8		11				1		0		2.7292837039		1.3201927884

		1955		9		12				2		1		4.9959769495		4.7526940384

		1956		4		8				1		0		2.7292837039		1.3201927884

		1957		3		8				2		0		4.9959769495		1.3201927884

		1958		7		10				3		1		13.7177672174		4.7526940384

		1959		7		11				1		0		2.7292837039		1.3201927884

		1960		4		7				2		1		4.9959769495		4.7526940384

		1961		8		11				4		2		50.2209782874		34.2193970762

		1962		3		5				0		0		2.981995158		1.3201927884

		1963		7		9				1		0		2.7292837039		1.3201927884

		1964		6		12				4		0		50.2209782874		1.3201927884

		1965		4		6				1		0		2.7292837039		1.3201927884

		1966		7		11				1		0		2.7292837039		1.3201927884

		1967		6		8				1		1		2.7292837039		4.7526940384

		1968		4		7		1		0		0		2.981995158		1.3201927884

		1969		12		17		1		1		1		2.7292837039		4.7526940384

		1970		5		10				0		0		2.981995158		1.3201927884

		1971		6		13				1		1		2.7292837039		4.7526940384

		1972		3		4		3		0		0		2.981995158		1.3201927884

		1973		4		7		1		0		0		2.981995158		1.3201927884

		1974		4		7		4		1		0		2.7292837039		1.3201927884

		1975		6		8		1		1		0		2.7292837039		1.3201927884

		1976		6		8		2		0		0		2.981995158		1.3201927884

		1977		5		6				1		1		2.7292837039		4.7526940384

		1978		5		11		1		2		0		4.9959769495		1.3201927884

		1979		5		8		1		2		1		4.9959769495		4.7526940384

		1980		9		11				1		1		2.7292837039		4.7526940384

		1981		7		11		1		1		0		2.7292837039		1.3201927884

		1982		2		5		1		1		0		2.7292837039		1.3201927884

		1983		3		4				0		0		2.981995158		1.3201927884

		1984		5		12		1		1		0		2.7292837039		1.3201927884

		1985		7		11				1		0		2.7292837039		1.3201927884

		1986		4		6				0		0		2.981995158		1.3201927884

		1987		3		7				0		0		2.981995158		1.3201927884

		1988		5		12				3		1		13.7177672174		4.7526940384

		1989		7		11				2		1		4.9959769495		4.7526940384

		1990		8		14				0		0		2.981995158		1.3201927884

		1991		4		8				1		0		2.7292837039		1.3201927884

		1992		4		6		1		1		1		2.7292837039		4.7526940384

		1993		4		8				0		0		2.981995158		1.3201927884

		1994		3		7				0		0		2.981995158		1.3201927884

		1995		11		19				3		0		13.7177672174		1.3201927884

		1996		9		13				2		0		4.9959769495		1.3201927884

		1997		3		7		1		0		0		2.981995158		1.3201927884

		1998		10		14				2		1		4.9959769495		4.7526940384

		1999		8		12				5		0		229.8248158913		1.3201927884

		2000		8		14		1		2		0		4.9959769495		1.3201927884

		2001		9		15				2		0		4.9959769495		1.3201927884

		2002		4		12				1		0		2.7292837039		1.3201927884

		2003		7		16				2		1		4.9959769495		4.7526940384

		2004		9		14		1		4		1		50.2209782874		4.7526940384

		2005		15		27		1		5		4		229.8248158913		5321.8006332925

		2006		5		10				0		0		2.981995158		1.3201927884

		2007		6		14		1		2		2		4.9959769495		34.2193970762

		108

		sum								118		30

		ave								1.0925925926		0.2777777778
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Annual Average Number of Storms

Linear Trendline (Annual Average Number of Storms)

Decadal Annual Average Number of Storms
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						A. pre-1910 corrected				1.1		1.1		1.1		1.3		1.2		1.2

						B. pre-1950 data corrected				1.1		1.1		1.1		1.3		1.1		1.1

						C. pre-1960 data corrected				1.25		1.5		1.75		1.1		1.5		1.75

						H		H/yr		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

				1900		40		4		6.05		7.26		8.47		7.436		7.92		9.24

				1910		37		3.7		5.0875		6.105		7.1225		5.291		6.105		7.1225

				1920		42		4.2		5.775		6.93		8.085		6.006		6.93		8.085

				1930		47		4.7		6.4625		7.755		9.0475		6.721		7.755		9.0475

				1940		50		5		6.875		8.25		9.625		7.15		8.25		9.625

				1950		69		6.9		8.625		10.35		12.075		7.59		10.35		12.075

				1960		61		6.1		6.1		6.1		6.1		6.1		6.1		6.1

				1970		49		4.9		4.9		4.9		4.9		4.9		4.9		4.9

				1980		52		5.2		5.2		5.2		5.2		5.2		5.2		5.2

				1990		64		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		00-08		2000		71		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889

				sum		582

				ave/dec		52.9090909091
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												pre-1950 data corrected

		storm count		cat 4+		per year						75% correction		50% correction		25% correction

		1900		2		0.2						0.25		0.3		0.35

		1910		6		0.6						0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8

		1980		10		1						1		1		1

		1990		14		1.4						1.4		1.4		1.4

		2000		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year						A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2						0.275		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6						0.75		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8		0.8		0.8		0.8

		1980		10		1						1		1		1		1		1		1

		1990		14		1.4						1.4		1.4		1.4		1.4		1.4		1.4

		00-08		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year		total H		%cat4/decade		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2		40		0.05		0.06875		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6		37		0.1621621622		0.2027027027		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9		42		0.2142857143		0.2678571429		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9		47		0.1914893617		0.2393617021		1.35		1.575		1.125		1.35		1.575

		1940		10		1		50		0.2		0.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7		69		0.2463768116		0.2463768116		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5		61		0.2459016393		0.2459016393		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8		49		0.1632653061		0.1632653061		0.8		0.8		0.8		0.8		0.8

		1980		10		1		52		0.1923076923		0.1923076923		1		1		1		1		1

		1990		14		1.4		64		0.21875		0.21875		1.8		1.8		1.8		1.8		1.8

		00-08		27.5		3.0555555556		71		0.3873239437		0.3873239437		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556
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		storm count		cat 5		per year		75% correction		50% correction		25% correction

		1900		0		0		0		0		0

		1910		0		0		0		0		0

		1920		1		0.1		0.125		0.15		0.175

		1930		3		0.3		0.375		0.45		0.525

		1940		1		0.1		0.125		0.15		0.175

		1950		4		0.4		1.7		1.7		1.7

		1960		5		0.5		1.5		1.5		1.5

		1970		3		0.3		0.8		0.8		0.8

		1980		3		0.3		1		1		1

		1990		2		0.2		1.4		1.4		1.4

		2000		8		2.25		2.25		2.25		2.25
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1005-H1

				storms		<0.25 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		15		0.375		0.025		3.873		6.325		0.560		0.240		0.160				9.2328843073		5.8401756875		6.5053221584		3.7088625825		0.3495011027		-4.9260350972		-6.5973781683		-3.2057206237		2.0295611039		-3.7931032582		-0.4036439495				-7.1806248332		-4.9332816535		-5.388026133		-3.0991872808		-0.528058228		3.2566770344		4.945202745		2.4038663442		-1.7949765093		2.5202218934				-9.3189689963		-6.9531799789		-7.446146859		-5.3217480913		-2.7702335234		0.6383025611		2.5675435931		0.2744001315		-4.1084505169				-5.0763550433		-3.1602396492		-3.5393133579		-1.274208061		1.1144386935		4.8368368031		6.30056769		3.7871276208				-8.2374817582		-6.3465607876		-6.741971691		-4.8474625122		-2.6625186266		0.2594022991		1.9767060503				-11.1009211784		-8.8077636049		-9.2981127088		-7.3874691785		-4.9817296655		-2.0421490467				-10.1868126704		-7.663470443		-8.1921930819		-6.0612582198		-3.4252923266				-5.9542707265		-4.059621106		-4.4416287758		-2.3100718904				-3.6910509526		-1.9393116432		-2.2786769109				-1.1982272295		0.2717964784				-1.4551498867

		1910		37		16		0.4324324324		0.030		4.000		6.083		0.647		0.279		0.184				9.2328843073		5.8401756875		6.5053221584		3.7088625825		0.3495011027		4.9260350972		6.5973781683		3.2057206237		2.0295611039		3.7931032582		0.4036439495		0		7.1806248332		4.9332816535		5.388026133		3.0991872808		0.528058228		3.2566770344		4.945202745		2.4038663442		1.7949765093		2.5202218934		0		9.3189689963		6.9531799789		7.446146859		5.3217480913		2.7702335234		0.6383025611		2.5675435931		0.2744001315		4.1084505169		0		5.0763550433		3.1602396492		3.5393133579		1.274208061		1.1144386935		4.8368368031		6.30056769		3.7871276208		0		8.2374817582		6.3465607876		6.741971691		4.8474625122		2.6625186266		0.2594022991		1.9767060503		0		11.1009211784		8.8077636049		9.2981127088		7.3874691785		4.9817296655		2.0421490467		0		10.1868126704		7.663470443		8.1921930819		6.0612582198		3.4252923266		0		5.9542707265		4.059621106		4.4416287758		2.3100718904		0		3.6910509526		1.9393116432		2.2786769109		0		1.1982272295		0.2717964784		0		1.4551498867

		1920		38		16		0.4210526316		0.029		4.000		6.164		0.628		0.272		0.178

		1930		47		24		0.5106382979		0.027		4.899		6.856		0.720		0.355		0.183

		1940		50		30		0.6		0.028		5.477		7.071		0.826		0.430		0.198

		1950		69		50		0.7246376812		0.023		7.071		8.307		0.940		0.555		0.193

		1960		60		48		0.8		0.029		6.928		7.746		1.051		0.606		0.222

		1970		49		35		0.7142857143		0.032		5.916		7.000		0.974		0.519		0.227

		1980		52		29		0.5576923077		0.026		5.385		7.211		0.768		0.399		0.184

		1990		64		45		0.703125		0.024		6.708		8.000		0.923		0.532		0.196

		2000		63		39		0.619047619		0.023		6.245		7.937		0.822		0.462		0.180

		all		569		347		0.6098418278		0.002		18.628		23.854		0.671		0.554		0.058

		threshold: % time in 1005-H1 spinup						mean		sigma

				storms		<0.15 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		6		0.150		0.014		2.449		6.325		0.251		0.077		0.087				15.0237709251		15.8810066333		4.531617876		3.2931433268		-2.8119521659		5.5846300805		-8.7206540897		-6.5472317602		1.7851574409		-7.3553752657		2.8700377994				-8.4615865385		-9.1518995431		-2.1433128923		-0.8443168892		3.9409334063		-1.4751014023		8.9101477858		7.1453331975		0.4180422308		7.6525330107				-14.8309834964		-15.3889101296		-8.3364403865		-7.6207618358		-2.7565731222		-9.2558405308		1.7186540326		0.9424111093		-6.6487539818				-7.9097207003		-8.5298978548		-2.3275242494		-1.1422090255		3.320695689		-1.7304360452		7.9378773129		6.4459467915				-12.84636332		-13.30856324		-7.963163797		-7.2717737879		-3.2432939805		-8.3249280717		0.567468526				-15.4642456887		-15.9767179114		-9.4605762096		-8.8283081788		-4.2080639424		-10.3841795451				-7.6053835192		-8.349535189		-1.1006140482		0.3641526859		5.2121419692				-10.4706989679		-11.0040492832		-5.1845859439		-4.2871849336				-6.4465273353		-7.0596275182		-1.2458587324				-4.5089097375		-5.0802063827				0.7577553527

		1910		37		5		0.135		0.014		2.236		6.083		0.234		0.064		0.085				15.0237709251		15.8810066333		4.531617876		3.2931433268		2.8119521659		5.5846300805		8.7206540897		6.5472317602		1.7851574409		7.3553752657		2.8700377994		0		8.4615865385		9.1518995431		2.1433128923		0.8443168892		3.9409334063		1.4751014023		8.9101477858		7.1453331975		0.4180422308		7.6525330107		0		14.8309834964		15.3889101296		8.3364403865		7.6207618358		2.7565731222		9.2558405308		1.7186540326		0.9424111093		6.6487539818		0		7.9097207003		8.5298978548		2.3275242494		1.1422090255		3.320695689		1.7304360452		7.9378773129		6.4459467915		0		12.84636332		13.30856324		7.963163797		7.2717737879		3.2432939805		8.3249280717		0.567468526		0		15.4642456887		15.9767179114		9.4605762096		8.8283081788		4.2080639424		10.3841795451		0		7.6053835192		8.349535189		1.1006140482		0.3641526859		5.2121419692		0		10.4706989679		11.0040492832		5.1845859439		4.2871849336		0		6.4465273353		7.0596275182		1.2458587324		0		4.5089097375		5.0802063827		0		0.7577553527

		1920		38		10		0.263		0.021		3.162		6.164		0.413		0.155		0.129

		1930		47		14		0.298		0.018		3.742		6.856		0.442		0.190		0.126

		1940		50		21		0.420		0.022		4.583		7.071		0.596		0.288		0.154

		1950		69		20		0.290		0.012		4.472		8.307		0.403		0.201		0.101

		1960		60		33		0.550		0.022		5.745		7.746		0.741		0.402		0.170

		1970		49		26		0.531		0.026		5.099		7.000		0.740		0.373		0.184

		1980		52		17		0.327		0.018		4.123		7.211		0.472		0.217		0.127

		1990		64		32		0.500		0.019		5.657		8.000		0.672		0.366		0.153

		2000		63		20		0.317		0.014		4.472		7.937		0.444		0.219		0.113

		all		569		204		0.359		0.002		14.283		23.854		0.400		0.320		0.040

		threshold: % time in 1005-H1 spinup						mean		sigma

				storms		<0.10 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		3		0.075		0.009		1.732		6.325		0.141		0.027		0.057				11.380433618		15.3751391838		6.1948872784		-1.0195858486		-5.2386098927		9.0603403879		-10.7848575776		-6.3203921138		6.9137498746		-7.0826356547		21.9411832766				1.1182472236		-0.9990435636		3.2944056786		8.7719639965		11.8983089858		6.2270177633		17.1039897114		12.463590472		5.0519916354		15.083864901				-12.4694784179		-14.3609370154		-9.4401741842		-4.0163632709		-0.281052501		-10.6176008044		4.1751860838		0.9515803436		-9.8361484262				-3.1963421996		-5.1291681777		-0.6910888975		4.6606418844		8.0034440189		0.0499215921		12.8313920764		8.8356137672				-10.924663498		-12.2889201278		-8.733805031		-4.3050899399		-1.1077111506		-9.2471864097		2.749379745				-15.0311339432		-16.5942289225		-12.3993824617		-7.5418833603		-4.0185773446		-13.5187321245				-3.6609048381		-5.9438060326		-0.7961018863		4.9590422527		8.431329815				-10.2322164265		-11.6925546806		-7.9195827095		-3.2889874923				-7.1284732398		-8.6855228355		-4.8059186431				-2.0644422446		-3.6371208004				1.7493093361

		1910		37		2		0.0540540541		0.008		1.414		6.083		0.110		0.014		0.048				11.380433618		15.3751391838		6.1948872784		1.0195858486		5.2386098927		9.0603403879		10.7848575776		6.3203921138		6.9137498746		7.0826356547		21.9411832766		0		1.1182472236		0.9990435636		3.2944056786		8.7719639965		11.8983089858		6.2270177633		17.1039897114		12.463590472		5.0519916354		15.083864901		0		12.4694784179		14.3609370154		9.4401741842		4.0163632709		0.281052501		10.6176008044		4.1751860838		0.9515803436		9.8361484262		0		3.1963421996		5.1291681777		0.6910888975		4.6606418844		8.0034440189		0.0499215921		12.8313920764		8.8356137672		0		10.924663498		12.2889201278		8.733805031		4.3050899399		1.1077111506		9.2471864097		2.749379745		0		15.0311339432		16.5942289225		12.3993824617		7.5418833603		4.0185773446		13.5187321245		0		3.6609048381		5.9438060326		0.7961018863		4.9590422527		8.431329815		0		10.2322164265		11.6925546806		7.9195827095		3.2889874923		0		7.1284732398		8.6855228355		4.8059186431		0		2.0644422446		3.6371208004		0		1.7493093361

		1920		38		4		0.1052631579		0.012		2.000		6.164		0.188		0.045		0.072

		1930		47		9		0.1914893617		0.014		3.000		6.856		0.299		0.111		0.094

		1940		50		13		0.26		0.016		3.606		7.071		0.387		0.165		0.111

		1950		69		8		0.115942029		0.007		2.828		8.307		0.178		0.067		0.056

		1960		60		21		0.35		0.016		4.583		7.746		0.490		0.242		0.124

		1970		49		14		0.2857142857		0.017		3.742		7.000		0.422		0.183		0.120

		1980		52		6		0.1153846154		0.009		2.449		7.211		0.189		0.060		0.064

		1990		64		17		0.265625		0.012		4.123		8.000		0.377		0.179		0.099

		2000		63		4		0.0634920635		0.005		2.000		7.937		0.109		0.028		0.040

		all		569		101		0.1775043937		0.001		10.050		23.854		0.204		0.153		0.025

		threshold: % time in 1005-H1 spinup						mean		sigma

				storms		<0.075 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		1		0.025		0.005		1.000		6.325		0.059		0.000		0.030				11.4156655079		9.7214159147		3.4584490943		-4.5990826936		-8.1723398084		9.4709913162		-8.9688709335		-0.3316103116		18.9385280848		-2.2984832745		13.7427927249				-1.1653824884		-0.7485926816		2.5039613874		8.662056527		11.5929615195		2.3372795973		13.0790416513		5.9611844955		-2.7278013022		8.6180423167				-8.7070858827		-8.057401957		-4.1449647208		2.7554776804		6.2184746954		-6.8390700876		6.2698330992		-1.2186462723		-10.5506479963				1.0257877867		1.267038873		4.0595569838		9.8681627287		12.6443958221		5.0212314398		14.420015148		7.5586883016				-6.3075441401		-5.8595942456		-2.6848478378		3.5330835192		6.7775818519		-4.4871340977		6.8629143596				-13.0972580334		-12.5793091956		-9.2173710046		-2.7171210541		0.848331528		-11.8164195504				-3.0892531097		-2.5382570622		1.0799191326		7.5331192629		10.6022428525				-11.7464223397		-11.3908355357		-8.7853902022		-3.2260982397				-8.8953897499		-8.5227163044		-5.7670754276				-3.0863396339		-2.7548784335				-0.2857525522

		1910		37		1		0.027027027		0.005		1.000		6.083		0.065		0.000		0.032				11.4156655079		9.7214159147		3.4584490943		4.5990826936		8.1723398084		9.4709913162		8.9688709335		0.3316103116		18.9385280848		2.2984832745		13.7427927249		0		1.1653824884		0.7485926816		2.5039613874		8.662056527		11.5929615195		2.3372795973		13.0790416513		5.9611844955		2.7278013022		8.6180423167		0		8.7070858827		8.057401957		4.1449647208		2.7554776804		6.2184746954		6.8390700876		6.2698330992		1.2186462723		10.5506479963		0		1.0257877867		1.267038873		4.0595569838		9.8681627287		12.6443958221		5.0212314398		14.420015148		7.5586883016		0		6.3075441401		5.8595942456		2.6848478378		3.5330835192		6.7775818519		4.4871340977		6.8629143596		0		13.0972580334		12.5793091956		9.2173710046		2.7171210541		0.848331528		11.8164195504		0		3.0892531097		2.5382570622		1.0799191326		7.5331192629		10.6022428525		0		11.7464223397		11.3908355357		8.7853902022		3.2260982397		0		8.8953897499		8.5227163044		5.7670754276		0		3.0863396339		2.7548784335		0		0.2857525522

		1920		38		2		0.0526315789		0.008		1.414		6.164		0.107		0.013		0.047

		1930		47		6		0.1276595745		0.011		2.449		6.856		0.210		0.066		0.072

		1940		50		9		0.18		0.012		3.000		7.071		0.280		0.105		0.087

		1950		69		3		0.0434782609		0.004		1.732		8.307		0.078		0.016		0.031

		1960		60		10		0.1666666667		0.010		3.162		7.746		0.252		0.101		0.075

		1970		49		4		0.0816326531		0.008		2.000		7.000		0.143		0.036		0.054

		1980		52		1		0.0192307692		0.003		1.000		7.211		0.045		0.000		0.022

		1990		64		6		0.09375		0.006		2.449		8.000		0.151		0.049		0.051

		2000		63		2		0.0317460317		0.003		1.414		7.937		0.062		0.008		0.027

		all		569		45		0.079086116		0.001		6.708		23.854		0.095		0.065		0.015

		threshold: % time in 1005-H1 spinup						mean		sigma
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H1-H3

				storms (H3)		<0.25 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		8		0.6666666667		0.135		2.828		3.464		1.269		0.334		0.467				0.5929448206		0.9327992766		-0.0303345106		1.8647113104		3.8596854399		-0.2193504668		-2.4559851583		0.7540174505		-0.7084055307		-1.2685597119		-1.2948683011				-1.084187238		-1.4514217591		-0.6240614583		-2.2796493935		-3.6888833994		-0.9227861029		1.0295374254		-1.3107122579		-0.032527817		0.1293785976				-1.1298262018		-1.4815846343		-0.691013998		-2.2491011754		-3.5081743031		-0.9677992594		0.8333889665		-1.3461454378		-0.1260967439				-0.9073932172		-1.1649302501		-0.4815876481		-1.712472393		-2.57867767		-0.5695125689		0.7858375884		-1.0359435775				0		-0.155077606		0.5515237169		-0.5782442007		-1.3492008651		0.7822084861		2.0184950139				-1.6928813704		-2.1323174309		-1.3540451184		-3.0266901352		-4.4142056324		-1.9778496709				-0.6335320229		-0.949468206		-0.0578355572		-1.7554496702		-3.2933702443				1.1181842339		1.1160256621		1.9988398647		0.8333583393				0.4925680698		0.3909234052		1.1803892259				-0.4828441513		-0.6922408482				0.1362682116

		1910		14		9		0.6428571429		0.111		3.000		3.742		1.170		0.338		0.416				0.5929448206		0.9327992766		0.0303345106		1.8647113104		3.8596854399		0.2193504668		2.4559851583		0.7540174505		0.7084055307		1.2685597119		1.2948683011		0		1.084187238		1.4514217591		0.6240614583		2.2796493935		3.6888833994		0.9227861029		1.0295374254		1.3107122579		0.032527817		0.1293785976		0		1.1298262018		1.4815846343		0.691013998		2.2491011754		3.5081743031		0.9677992594		0.8333889665		1.3461454378		0.1260967439		0		0.9073932172		1.1649302501		0.4815876481		1.712472393		2.57867767		0.5695125689		0.7858375884		1.0359435775		0		0		0.155077606		0.5515237169		0.5782442007		1.3492008651		0.7822084861		2.0184950139		0		1.6928813704		2.1323174309		1.3540451184		3.0266901352		4.4142056324		1.9778496709		0		0.6335320229		0.949468206		0.0578355572		1.7554496702		3.2933702443		0		1.1181842339		1.1160256621		1.9988398647		0.8333583393		0		0.4925680698		0.3909234052		1.1803892259		0		0.4828441513		0.6922408482		0		0.1362682116

		1920		16		12		0.75		0.108		3.464		4.000		1.289		0.427		0.431

		1930		17		10		0.5882352941		0.085		3.162		4.123		1.022		0.324		0.349

		1940		20		10		0.5		0.064		3.162		4.472		0.848		0.279		0.284

		1950		37		28		0.7567567568		0.045		5.292		6.083		1.077		0.527		0.275

		1960		27		25		0.9259259259		0.073		5.000		5.196		1.376		0.621		0.377

		1970		15		10		0.6666666667		0.106		3.162		3.873		1.183		0.362		0.410

		1980		17		14		0.8235294118		0.108		3.742		4.123		1.378		0.486		0.446

		1990		25		21		0.84		0.073		4.583		5.000		1.279		0.547		0.366

		2000		29		24		0.8275862069		0.062		4.899		5.385		1.224		0.556		0.334

		all		229		171		0.7467248908		0.007		13.077		15.133		0.861		0.647		0.107

								mean		sigma

				storms (H3)		<0.15 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		5		0.4166666667		0.097		2.236		3.464		0.848		0.179		0.334				0.7488686839		3.212264246		4.7558865582		1.1706577566		4.2092880615		-0.7067989407		-1.9656833858		2.3866994496		-1.1684189476		-1.9286042986		-4.1606643426				-2.7513868664		-5.1865521683		-6.2997765226		-3.60709897		-5.9072694301		-3.2000915538		-1.711096078		-4.5442954416		-1.3365888695		-1.546312149				-1.6329837706		-3.6881984676		-4.6035062037		-2.1570186857		-4.1321042715		-1.2967810797		-0.0954215739		-3.0767902078		-0.1150613285				-1.3357411158		-2.8643033816		-3.4388544479		-1.6449452389		-3.0108313552		-0.8181271241		0.0437487163		-2.3868058563				0.7157559311		-0.5254689727		-1.0157051717		0.8474058334		-0.4225838337		2.4521860075		3.103826032				-1.601337242		-3.7416594957		-4.7301502502		-2.148947422		-4.2514674331		-1.2641241504				-0.9455123244		-3.1747456251		-4.3512441894		-1.3716574869		-3.7992880258				1.0968004946		-0.184864717		-0.7461294988		1.405240437				0.0419432089		-1.3822502821		-1.9566535809				1.5327394675		0.4436301819				1.1352921175

		1910		14		4		0.2857142857		0.063		2.000		3.742		0.585		0.113		0.236				0.7488686839		3.212264246		4.7558865582		1.1706577566		4.2092880615		0.7067989407		1.9656833858		2.3866994496		1.1684189476		1.9286042986		4.1606643426		0		2.7513868664		5.1865521683		6.2997765226		3.60709897		5.9072694301		3.2000915538		1.711096078		4.5442954416		1.3365888695		1.546312149		0		1.6329837706		3.6881984676		4.6035062037		2.1570186857		4.1321042715		1.2967810797		0.0954215739		3.0767902078		0.1150613285		0		1.3357411158		2.8643033816		3.4388544479		1.6449452389		3.0108313552		0.8181271241		0.0437487163		2.3868058563		0		0.7157559311		0.5254689727		1.0157051717		0.8474058334		0.4225838337		2.4521860075		3.103826032		0		1.601337242		3.7416594957		4.7301502502		2.148947422		4.2514674331		1.2641241504		0		0.9455123244		3.1747456251		4.3512441894		1.3716574869		3.7992880258		0		1.0968004946		0.184864717		0.7461294988		1.405240437		0		0.0419432089		1.3822502821		1.9566535809		0		1.5327394675		0.4436301819		0		1.1352921175

		1920		16		4		0.25		0.050		2.000		4.000		0.500		0.100		0.200

		1930		17		7		0.4117647059		0.066		2.646		4.123		0.749		0.206		0.271

		1940		20		6		0.3		0.045		2.449		4.472		0.544		0.145		0.200

		1950		37		19		0.5135135135		0.034		4.359		6.083		0.756		0.340		0.208

		1960		27		16		0.5925925926		0.052		4.000		5.196		0.917		0.373		0.272

		1970		15		5		0.3333333333		0.065		2.236		3.873		0.650		0.146		0.252

		1980		17		10		0.5882352941		0.085		3.162		4.123		1.022		0.324		0.349

		1990		25		15		0.6		0.057		3.873		5.000		0.944		0.371		0.286

		2000		29		21		0.724137931		0.056		4.583		5.385		1.083		0.477		0.303

		all		229		112		0.4890829694		0.005		10.583		15.133		0.573		0.415		0.079

		threshold: % time in H1-3 spinup						mean		sigma

				storms (H3)		<0.1 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		4		0.3333333333		0.083		2.000		3.464		0.703		0.129		0.287				-0.4918169587		8.406017087		80.0348456456		1.2681211806		5.000196783		-1.2650591688		-2.8434265216		0.4622407441		-0.0294097179		0.3708523442		-5.5878934466				-2.3031268813		-9.0506028212		-11.9337275692		-4.9033967433		-7.4125366739		-4.333293091		-2.3551154888		-3.9282045615		-3.6912621534		-4.7487799833				0.5966293848		-4.8951313759		-8.3050087404		-0.7948130576		-2.9542648639		1.0586111199		2.4276948441		-0.2041593841		0.2269484822				0.40051366		-3.8125186485		-5.6260592764		-0.8526028971		-2.4247474287		0.5219381148		1.7175914647		-0.3585536505				0.6672471628		-3.1641497796		-4.7675939722		-0.4369293518		-1.8614407765		0.9421783401		2.0429239594				-0.8047893644		-7.0112477056		-10.1297429019		-2.8509421276		-5.2355185797		-1.7578034998				0.1042320393		-7.0270322306		-13.0626828082		-1.7316003768		-4.6323895661				2.095575918		-2.0434332273		-5.3043157151		1.6042624173				1.0403162544		-3.1502018089		-5.2261061554				4.0262794416		2.7416573868				3.017614367

		1910		14		1		0.0714285714		0.026		1.000		3.742		0.195		0.000		0.097				0.4918169587		8.406017087		80.0348456456		1.2681211806		5.000196783		1.2650591688		2.8434265216		0.4622407441		0.0294097179		0.3708523442		5.5878934466		0		2.3031268813		9.0506028212		11.9337275692		4.9033967433		7.4125366739		4.333293091		2.3551154888		3.9282045615		3.6912621534		4.7487799833		0		0.5966293848		4.8951313759		8.3050087404		0.7948130576		2.9542648639		1.0586111199		2.4276948441		0.2041593841		0.2269484822		0		0.40051366		3.8125186485		5.6260592764		0.8526028971		2.4247474287		0.5219381148		1.7175914647		0.3585536505		0		0.6672471628		3.1641497796		4.7675939722		0.4369293518		1.8614407765		0.9421783401		2.0429239594		0		0.8047893644		7.0112477056		10.1297429019		2.8509421276		5.2355185797		1.7578034998		0		0.1042320393		7.0270322306		13.0626828082		1.7316003768		4.6323895661		0		2.095575918		2.0434332273		5.3043157151		1.6042624173		0		1.0403162544		3.1502018089		5.2261061554		0		4.0262794416		2.7416573868		0		3.017614367

		1920		16		0		0		0.000		0.000		4.000		0.000		0.000		0.000

		1930		17		4		0.2352941176		0.045		2.000		4.123		0.466		0.095		0.186

		1940		20		3		0.15		0.028		1.732		4.472		0.305		0.052		0.126

		1950		37		12		0.3243243243		0.025		3.464		6.083		0.500		0.198		0.151

		1960		27		11		0.4074074074		0.040		3.317		5.196		0.657		0.239		0.209

		1970		15		4		0.2666666667		0.056		2.000		3.873		0.539		0.106		0.217

		1980		17		5		0.2941176471		0.052		2.236		4.123		0.562		0.131		0.216

		1990		25		7		0.28		0.034		2.646		5.000		0.482		0.145		0.169

		2000		29		16		0.5517241379		0.046		4.000		5.385		0.847		0.349		0.249

		all		229		67		0.2925764192		0.004		8.185		15.133		0.352		0.241		0.055

		threshold: % time in H1-3 spinup						mean		sigma

				storms (H3)		<0.075 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		2		0.1666666667		0.052		1.414		3.464		0.400		0.038		0.181				0.4032842222		68.9296112388		68.9296112388		2.4249185071		9.4006021836		6.4048233477		-4.8369699665		-0.2640281681		0.3023304963		-2.7266377272		-5.3731984696				-3.3643353308		-10.6719994881		-10.6719994881		-5.7206577912		-8.5871975561		-7.2209922185		-0.1726602396		-3.0749457057		-3.9377670273		-2.0271856663				-1.8222056197		-8.3050087404		-8.3050087404		-3.6619951162		-6.2736612542		-4.7971037363		1.7880776148		-1.3981731738		-2.059570178				-0.1527065405		-4.7330610612		-4.7330610612		-1.2487340039		-3.1642214668		-1.7434896347		3.6592575349		0.3961766189				-0.477713769		-4.3262379212		-4.3262379212		-1.5121326335		-3.0978640282		-1.9225844425		2.8574852062				-3.1623614524		-9.8366820502		-9.8366820502		-5.3319652191		-7.94731178		-6.6295531314				1.0913791345		-8.9078455207		-8.9078455207		0.3053080005		-3.0855378414				2.1520233915		-3.472135955		-3.472135955		2.1014387006				0.8215117515		-4.0863486878		-4.0863486878				3.1888774341		0				3.1888774341

		1910		14		0		0		0.000		0.000		3.742		0.000		0.000		0.000				0.4032842222		68.9296112388		68.9296112388		2.4249185071		9.4006021836		6.4048233477		4.8369699665		0.2640281681		0.3023304963		2.7266377272		5.3731984696		0		3.3643353308		10.6719994881		10.6719994881		5.7206577912		8.5871975561		7.2209922185		0.1726602396		3.0749457057		3.9377670273		2.0271856663		0		1.8222056197		8.3050087404		8.3050087404		3.6619951162		6.2736612542		4.7971037363		1.7880776148		1.3981731738		2.059570178		0		0.1527065405		4.7330610612		4.7330610612		1.2487340039		3.1642214668		1.7434896347		3.6592575349		0.3961766189		0		0.477713769		4.3262379212		4.3262379212		1.5121326335		3.0978640282		1.9225844425		2.8574852062		0		3.1623614524		9.8366820502		9.8366820502		5.3319652191		7.94731178		6.6295531314		0		1.0913791345		8.9078455207		8.9078455207		0.3053080005		3.0855378414		0		2.1520233915		3.472135955		3.472135955		2.1014387006		0		0.8215117515		4.0863486878		4.0863486878		0		3.1888774341		0		0		3.1888774341

		1920		16		0		0		0.000		0.000		4.000		0.000		0.000		0.000

		1930		17		2		0.1176470588		0.029		1.414		4.123		0.265		0.028		0.119

		1940		20		1		0.05		0.014		1.000		4.472		0.129		0.000		0.064

		1950		37		4		0.1081081081		0.012		2.000		6.083		0.194		0.046		0.074

		1960		27		10		0.3703703704		0.038		3.162		5.196		0.604		0.212		0.196

		1970		15		3		0.2		0.046		1.732		3.873		0.425		0.067		0.179

		1980		17		3		0.1764705882		0.037		1.732		4.123		0.367		0.060		0.154

		1990		25		7		0.28		0.034		2.646		5.000		0.482		0.145		0.169

		2000		29		11		0.3793103448		0.036		3.317		5.385		0.606		0.223		0.191

		all		229		43		0.1877729258		0.003		6.557		15.133		0.232		0.149		0.041

		threshold: % time in H1-3 spinup						mean		sigma
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H4_5

				storms		>0.1 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				46.3742203378		-0.0641417778		0.5640713568		0.8532480103		0.3437165496		0.2370994849		-1.9214110367		1.2096943625		-0.2561328742		-0.1405165287		-0.5967639637				-7.3051419427		-0.1257016795		-0.7947205672		-1.0415398607		-0.5569555026		-0.5988338681		1.2746371522		-1.3542549567		0.0303055677		-0.2364066694				-4.9443871706		0		-0.5259893457		-0.7613857929		-0.3676050723		-0.2531729149		1.3200307259		-1.0566499509		0.1626337609				-2.7482393493		-0.1207414273		-0.5177351034		-0.687009606		-0.4185553771		-0.3229030708		0.7193497984		-0.902852365				-2.3738635424		0.6856532887		0.5226211342		0.2861021186		0.5002997917		0.9642330001		2.156061533				-6.379588322		-0.7926442468		-1.7091927747		-1.8991861009		-1.3486514343		-1.7499960754				-6.6227766017		0.1338547799		-0.3693579857		-0.6358806934		-0.2227372337				-2.5830052443		0.2573701947		-0.0578121145		-0.254651071				-2.8994949366		0.4857459989		0.234388327				-3.416407865		0.3284577604				-2.2474487139

		1910		6		4		0.6666666667		0.297		2.000		2.449		1.690		0.237		0.727				46.3742203378		0.0641417778		0.5640713568		0.8532480103		0.3437165496		0.2370994849		1.9214110367		1.2096943625		0.2561328742		0.1405165287		0.5967639637		0		7.3051419427		0.1257016795		0.7947205672		1.0415398607		0.5569555026		0.5988338681		1.2746371522		1.3542549567		0.0303055677		0.2364066694		0		4.9443871706		0		0.5259893457		0.7613857929		0.3676050723		0.2531729149		1.3200307259		1.0566499509		0.1626337609		0		2.7482393493		0.1207414273		0.5177351034		0.687009606		0.4185553771		0.3229030708		0.7193497984		0.902852365		0		2.3738635424		0.6856532887		0.5226211342		0.2861021186		0.5002997917		0.9642330001		2.156061533		0		6.379588322		0.7926442468		1.7091927747		1.8991861009		1.3486514343		1.7499960754		0		6.6227766017		0.1338547799		0.3693579857		0.6358806934		0.2227372337		0		2.5830052443		0.2573701947		0.0578121145		0.254651071		0		2.8994949366		0.4857459989		0.234388327		0		3.416407865		0.3284577604		0		2.2474487139

		1920		9		5		0.5555555556		0.163		2.236		3.000		1.206		0.230		0.488

		1930		8		4		0.5		0.172		2.000		2.828		1.160		0.185		0.488

		1940		7		4		0.5714285714		0.221		2.000		2.646		1.378		0.207		0.585

		1950		16		10		0.625		0.094		3.162		4.000		1.097		0.342		0.377

		1960		14		13		0.9285714286		0.146		3.606		3.742		1.619		0.530		0.545

		1970		7		3		0.4285714286		0.181		1.732		2.646		1.087		0.131		0.478

		1980		7		5		0.7142857143		0.260		2.236		2.646		1.662		0.287		0.688

		1990		12		8		0.6666666667		0.135		2.828		3.464		1.269		0.334		0.467

		2000		17		12		0.7058823529		0.097		3.464		4.123		1.201		0.404		0.398

		all		105		68		0.6476190476		0.014		8.246		10.247		0.805		0.518		0.143

								mean		sigma

				storms		>0.2 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				36.9919551564		-0.8082321959		-0.2503341003		-0.4971074104		1.8568403043		-0.1318641383		3.9584041997		1.8568403043		0.1390802588		-0.3434134813		-2.2792625224				-6.5100511817		0.1167082095		-1.0178531462		-0.6030913692		-2.9012761245		-1.704603554		-3.9654734276		-2.9012761245		-1.1955028046		-1.2488346743				-4.0262794416		0.6530258043		0		0.2547569837		-1.5879107764		-0.2059797686		-2.0709870711		-1.5879107764		-0.2979529577				-2.0899888641		0.7723683569		0.2676787622		0.4545431662		-0.8821799928		0.1803258902		-1.0028180404		-0.8821799928				-1.6457513111		1.3920853975		1.3305584308		1.4016368849		0		1.6240938442		0				-3.5657945073		1.4593761233		1.5783625768		1.58316187		0		2.403731477				-5.3785526045		0.7550913		0.1630080848		0.4096995733		-1.6240938442				-1.6457513111		1.3920853975		1.3305584308		1.4016368849				-2.6585712798		0.4470554648		-0.2298747229				-2.9282032303		0.6244221749				-2.0710678119

		1910		6		3		0.5		0.241		1.732		2.449		1.333		0.150		0.591				36.9919551564		0.8082321959		0.2503341003		0.4971074104		1.8568403043		0.1318641383		3.9584041997		1.8568403043		0.1390802588		0.3434134813		2.2792625224		0		6.5100511817		0.1167082095		1.0178531462		0.6030913692		2.9012761245		1.704603554		3.9654734276		2.9012761245		1.1955028046		1.2488346743		0		4.0262794416		0.6530258043		0		0.2547569837		1.5879107764		0.2059797686		2.0709870711		1.5879107764		0.2979529577		0		2.0899888641		0.7723683569		0.2676787622		0.4545431662		0.8821799928		0.1803258902		1.0028180404		0.8821799928		0		1.6457513111		1.3920853975		1.3305584308		1.4016368849		0		1.6240938442		0		0		3.5657945073		1.4593761233		1.5783625768		1.58316187		0		2.403731477		0		5.3785526045		0.7550913		0.1630080848		0.4096995733		1.6240938442		0		1.6457513111		1.3920853975		1.3305584308		1.4016368849		0		2.6585712798		0.4470554648		0.2298747229		0		2.9282032303		0.6244221749		0		2.0710678119

		1920		9		3		0.3333333333		0.114		1.732		3.000		0.789		0.106		0.342

		1930		8		3		0.375		0.141		1.732		2.828		0.915		0.117		0.399

		1940		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1950		16		5		0.3125		0.058		2.236		4.000		0.603		0.138		0.232

		1960		14		2		0.1428571429		0.040		1.414		3.742		0.333		0.033		0.150

		1970		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1980		7		2		0.2857142857		0.137		1.414		2.646		0.784		0.061		0.362

		1990		12		4		0.3333333333		0.083		2.000		3.464		0.703		0.129		0.287

		2000		17		8		0.4705882353		0.072		2.828		4.123		0.841		0.245		0.298

		all		105		32		0.3047619048		0.008		5.657		10.247		0.397		0.229		0.084

								mean		sigma

				storms		>0.25 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				31.0372555616		-0.8362012057		-0.4749165679		0.8154788031		0.4378804572		-0.1567303434		0.9409671603		0.4378804572		0.4378804572		2.8445590541		-2.1513560241				-5.6260592764		0.2069530305		-0.7101174446		-1.965062852		-1.4927472088		-1.5993027582		-2.2965699339		-1.4927472088		-1.4927472088		-3.3853854863				-2.4641016151		1.3495287675		1.4923774965		0.5462883425		0.6389490217		1.949513599		1.1353260484		0.6389490217		0.6389490217				-1.6457513111		0.9440551035		0.646885648		-0.161613975		0		0.4642712908		0		0				-1.6457513111		0.9440551035		0.646885648		-0.161613975		0		0.4642712908		0				-3.5657945073		1.0213700501		0.8309441038		-0.2253583131		0		0.7752165382				-4.5325421888		0.7807951188		0.3614400612		-0.7821663461		-0.4642712908				-1.6457513111		0.9440551035		0.646885648		-0.161613975				-1.8284271247		1.070878034		0.8805258526				-2.5630179281		0.5508165114				-1.8301270189

		1910		6		2		0.3333333333		0.182		1.414		2.449		0.962		0.069		0.446				31.0372555616		0.8362012057		0.4749165679		0.8154788031		0.4378804572		0.1567303434		0.9409671603		0.4378804572		0.4378804572		2.8445590541		2.1513560241		0		5.6260592764		0.2069530305		0.7101174446		1.965062852		1.4927472088		1.5993027582		2.2965699339		1.4927472088		1.4927472088		3.3853854863		0		2.4641016151		1.3495287675		1.4923774965		0.5462883425		0.6389490217		1.949513599		1.1353260484		0.6389490217		0.6389490217		0		1.6457513111		0.9440551035		0.646885648		0.161613975		0		0.4642712908		0		0		0		1.6457513111		0.9440551035		0.646885648		0.161613975		0		0.4642712908		0		0		3.5657945073		1.0213700501		0.8309441038		0.2253583131		0		0.7752165382		0		4.5325421888		0.7807951188		0.3614400612		0.7821663461		0.4642712908		0		1.6457513111		0.9440551035		0.646885648		0.161613975		0		1.8284271247		1.070878034		0.8805258526		0		2.5630179281		0.5508165114		0		1.8301270189

		1920		9		2		0.2222222222		0.087		1.414		3.000		0.569		0.049		0.260

		1930		8		1		0.125		0.068		1.000		2.828		0.387		0.000		0.193

		1940		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1950		16		3		0.1875		0.041		1.732		4.000		0.394		0.063		0.165

		1960		14		2		0.1428571429		0.040		1.414		3.742		0.333		0.033		0.150

		1970		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1980		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1990		12		1		0.0833333333		0.034		1.000		3.464		0.234		0.000		0.117

		2000		17		5		0.2941176471		0.052		2.236		4.123		0.562		0.131		0.216

		all		105		19		0.180952381		0.006		4.359		10.247		0.247		0.127		0.060

								mean		sigma

				storms		>0.3 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				24.5261596123		-0.6208559477		24.5261596123		24.5261596123		24.5261596123		-2.2205370061		0.9039009017		24.5261596123		-0.5480356846		0.3497167596		-2.1669898859				-4.7330610612		-0.0811066332		-4.7330610612		-4.7330610612		-4.7330610612		0.1980488153		-2.3093642703		-4.7330610612		-0.355802206		-1.8502545187				-2.4641016151		0.6952945318		-2.4641016151		-2.4641016151		-2.4641016151		1.949513599		-0.2788617217		-2.4641016151		0.6389490217				-1.6457513111		0.1652644195		-1.6457513111		-1.6457513111		-1.6457513111		0.4642712908		-0.7881419839		-1.6457513111				0		1.4494897428		0		0		0		4.5325421888		2.7416573868				-2.7416573868		0.8078033281		-2.7416573868		-2.7416573868		-2.7416573868		2.3742331212				-4.5325421888		-0.1704882859		-4.5325421888		-4.5325421888		-4.5325421888				0		1.4494897428		0		0				0		1.4494897428		0				0		1.4494897428				-1.4494897428

		1910		6		1		0.1666666667		0.115		1.000		2.449		0.563		0.000		0.282				24.5261596123		0.6208559477		24.5261596123		24.5261596123		24.5261596123		2.2205370061		0.9039009017		24.5261596123		0.5480356846		0.3497167596		2.1669898859		0		4.7330610612		0.0811066332		4.7330610612		4.7330610612		4.7330610612		0.1980488153		2.3093642703		4.7330610612		0.355802206		1.8502545187		0		2.4641016151		0.6952945318		2.4641016151		2.4641016151		2.4641016151		1.949513599		0.2788617217		2.4641016151		0.6389490217		0		1.6457513111		0.1652644195		1.6457513111		1.6457513111		1.6457513111		0.4642712908		0.7881419839		1.6457513111		0		0		1.4494897428		0		0		0		4.5325421888		2.7416573868		0		2.7416573868		0.8078033281		2.7416573868		2.7416573868		2.7416573868		2.3742331212		0		4.5325421888		0.1704882859		4.5325421888		4.5325421888		4.5325421888		0		0		1.4494897428		0		0		0		0		1.4494897428		0		0		0		1.4494897428		0		1.4494897428

		1920		9		0		0		0.000		0.000		3.000		0.000		0.000		0.000

		1930		8		0		0		0.000		0.000		2.828		0.000		0.000		0.000

		1940		7		0		0		0.000		0.000		2.646		0.000		0.000		0.000

		1950		16		3		0.1875		0.041		1.732		4.000		0.394		0.063		0.165

		1960		14		1		0.0714285714		0.026		1.000		3.742		0.195		0.000		0.097

		1970		7		0		0		0.000		0.000		2.646		0.000		0.000		0.000

		1980		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1990		12		1		0.0833333333		0.034		1.000		3.464		0.234		0.000		0.117

		2000		17		3		0.1764705882		0.037		1.732		4.123		0.367		0.060		0.154

		all		105		10		0.0952380952		0.004		3.162		10.247		0.139		0.059		0.040

								mean		sigma
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1005-H1

				storms		<0.25 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		15		0.375		0.025		3.873		6.325		0.560		0.240		0.160				9.2328843073		5.8401756875		6.5053221584		3.7088625825		0.3495011027		-4.9260350972		-6.5973781683		-3.2057206237		2.0295611039		-3.7931032582		-0.4036439495				-7.1806248332		-4.9332816535		-5.388026133		-3.0991872808		-0.528058228		3.2566770344		4.945202745		2.4038663442		-1.7949765093		2.5202218934				-9.3189689963		-6.9531799789		-7.446146859		-5.3217480913		-2.7702335234		0.6383025611		2.5675435931		0.2744001315		-4.1084505169				-5.0763550433		-3.1602396492		-3.5393133579		-1.274208061		1.1144386935		4.8368368031		6.30056769		3.7871276208				-8.2374817582		-6.3465607876		-6.741971691		-4.8474625122		-2.6625186266		0.2594022991		1.9767060503				-11.1009211784		-8.8077636049		-9.2981127088		-7.3874691785		-4.9817296655		-2.0421490467				-10.1868126704		-7.663470443		-8.1921930819		-6.0612582198		-3.4252923266				-5.9542707265		-4.059621106		-4.4416287758		-2.3100718904				-3.6910509526		-1.9393116432		-2.2786769109				-1.1982272295		0.2717964784				-1.4551498867

		1910		37		16		0.4324324324		0.030		4.000		6.083		0.647		0.279		0.184				9.2328843073		5.8401756875		6.5053221584		3.7088625825		0.3495011027		4.9260350972		6.5973781683		3.2057206237		2.0295611039		3.7931032582		0.4036439495		0		7.1806248332		4.9332816535		5.388026133		3.0991872808		0.528058228		3.2566770344		4.945202745		2.4038663442		1.7949765093		2.5202218934		0		9.3189689963		6.9531799789		7.446146859		5.3217480913		2.7702335234		0.6383025611		2.5675435931		0.2744001315		4.1084505169		0		5.0763550433		3.1602396492		3.5393133579		1.274208061		1.1144386935		4.8368368031		6.30056769		3.7871276208		0		8.2374817582		6.3465607876		6.741971691		4.8474625122		2.6625186266		0.2594022991		1.9767060503		0		11.1009211784		8.8077636049		9.2981127088		7.3874691785		4.9817296655		2.0421490467		0		10.1868126704		7.663470443		8.1921930819		6.0612582198		3.4252923266		0		5.9542707265		4.059621106		4.4416287758		2.3100718904		0		3.6910509526		1.9393116432		2.2786769109		0		1.1982272295		0.2717964784		0		1.4551498867

		1920		38		16		0.4210526316		0.029		4.000		6.164		0.628		0.272		0.178

		1930		47		24		0.5106382979		0.027		4.899		6.856		0.720		0.355		0.183

		1940		50		30		0.6		0.028		5.477		7.071		0.826		0.430		0.198

		1950		69		50		0.7246376812		0.023		7.071		8.307		0.940		0.555		0.193

		1960		60		48		0.8		0.029		6.928		7.746		1.051		0.606		0.222

		1970		49		35		0.7142857143		0.032		5.916		7.000		0.974		0.519		0.227

		1980		52		29		0.5576923077		0.026		5.385		7.211		0.768		0.399		0.184

		1990		64		45		0.703125		0.024		6.708		8.000		0.923		0.532		0.196

		2000		63		39		0.619047619		0.023		6.245		7.937		0.822		0.462		0.180

		all		569		347		0.6098418278		0.002		18.628		23.854		0.671		0.554		0.058

		threshold: % time in 1005-H1 spinup						mean		sigma

				storms		<0.15 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		6		0.150		0.014		2.449		6.325		0.251		0.077		0.087				15.0237709251		15.8810066333		4.531617876		3.2931433268		-2.8119521659		5.5846300805		-8.7206540897		-6.5472317602		1.7851574409		-7.3553752657		2.8700377994				-8.4615865385		-9.1518995431		-2.1433128923		-0.8443168892		3.9409334063		-1.4751014023		8.9101477858		7.1453331975		0.4180422308		7.6525330107				-14.8309834964		-15.3889101296		-8.3364403865		-7.6207618358		-2.7565731222		-9.2558405308		1.7186540326		0.9424111093		-6.6487539818				-7.9097207003		-8.5298978548		-2.3275242494		-1.1422090255		3.320695689		-1.7304360452		7.9378773129		6.4459467915				-12.84636332		-13.30856324		-7.963163797		-7.2717737879		-3.2432939805		-8.3249280717		0.567468526				-15.4642456887		-15.9767179114		-9.4605762096		-8.8283081788		-4.2080639424		-10.3841795451				-7.6053835192		-8.349535189		-1.1006140482		0.3641526859		5.2121419692				-10.4706989679		-11.0040492832		-5.1845859439		-4.2871849336				-6.4465273353		-7.0596275182		-1.2458587324				-4.5089097375		-5.0802063827				0.7577553527

		1910		37		5		0.135		0.014		2.236		6.083		0.234		0.064		0.085				15.0237709251		15.8810066333		4.531617876		3.2931433268		2.8119521659		5.5846300805		8.7206540897		6.5472317602		1.7851574409		7.3553752657		2.8700377994		0		8.4615865385		9.1518995431		2.1433128923		0.8443168892		3.9409334063		1.4751014023		8.9101477858		7.1453331975		0.4180422308		7.6525330107		0		14.8309834964		15.3889101296		8.3364403865		7.6207618358		2.7565731222		9.2558405308		1.7186540326		0.9424111093		6.6487539818		0		7.9097207003		8.5298978548		2.3275242494		1.1422090255		3.320695689		1.7304360452		7.9378773129		6.4459467915		0		12.84636332		13.30856324		7.963163797		7.2717737879		3.2432939805		8.3249280717		0.567468526		0		15.4642456887		15.9767179114		9.4605762096		8.8283081788		4.2080639424		10.3841795451		0		7.6053835192		8.349535189		1.1006140482		0.3641526859		5.2121419692		0		10.4706989679		11.0040492832		5.1845859439		4.2871849336		0		6.4465273353		7.0596275182		1.2458587324		0		4.5089097375		5.0802063827		0		0.7577553527

		1920		38		10		0.263		0.021		3.162		6.164		0.413		0.155		0.129

		1930		47		14		0.298		0.018		3.742		6.856		0.442		0.190		0.126

		1940		50		21		0.420		0.022		4.583		7.071		0.596		0.288		0.154

		1950		69		20		0.290		0.012		4.472		8.307		0.403		0.201		0.101

		1960		60		33		0.550		0.022		5.745		7.746		0.741		0.402		0.170

		1970		49		26		0.531		0.026		5.099		7.000		0.740		0.373		0.184

		1980		52		17		0.327		0.018		4.123		7.211		0.472		0.217		0.127

		1990		64		32		0.500		0.019		5.657		8.000		0.672		0.366		0.153

		2000		63		20		0.317		0.014		4.472		7.937		0.444		0.219		0.113

		all		569		204		0.359		0.002		14.283		23.854		0.400		0.320		0.040

		threshold: % time in 1005-H1 spinup						mean		sigma

				storms		<0.10 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		3		0.075		0.009		1.732		6.325		0.141		0.027		0.057				11.380433618		15.3751391838		6.1948872784		-1.0195858486		-5.2386098927		9.0603403879		-10.7848575776		-6.3203921138		6.9137498746		-7.0826356547		21.9411832766				1.1182472236		-0.9990435636		3.2944056786		8.7719639965		11.8983089858		6.2270177633		17.1039897114		12.463590472		5.0519916354		15.083864901				-12.4694784179		-14.3609370154		-9.4401741842		-4.0163632709		-0.281052501		-10.6176008044		4.1751860838		0.9515803436		-9.8361484262				-3.1963421996		-5.1291681777		-0.6910888975		4.6606418844		8.0034440189		0.0499215921		12.8313920764		8.8356137672				-10.924663498		-12.2889201278		-8.733805031		-4.3050899399		-1.1077111506		-9.2471864097		2.749379745				-15.0311339432		-16.5942289225		-12.3993824617		-7.5418833603		-4.0185773446		-13.5187321245				-3.6609048381		-5.9438060326		-0.7961018863		4.9590422527		8.431329815				-10.2322164265		-11.6925546806		-7.9195827095		-3.2889874923				-7.1284732398		-8.6855228355		-4.8059186431				-2.0644422446		-3.6371208004				1.7493093361

		1910		37		2		0.0540540541		0.008		1.414		6.083		0.110		0.014		0.048				11.380433618		15.3751391838		6.1948872784		1.0195858486		5.2386098927		9.0603403879		10.7848575776		6.3203921138		6.9137498746		7.0826356547		21.9411832766		0		1.1182472236		0.9990435636		3.2944056786		8.7719639965		11.8983089858		6.2270177633		17.1039897114		12.463590472		5.0519916354		15.083864901		0		12.4694784179		14.3609370154		9.4401741842		4.0163632709		0.281052501		10.6176008044		4.1751860838		0.9515803436		9.8361484262		0		3.1963421996		5.1291681777		0.6910888975		4.6606418844		8.0034440189		0.0499215921		12.8313920764		8.8356137672		0		10.924663498		12.2889201278		8.733805031		4.3050899399		1.1077111506		9.2471864097		2.749379745		0		15.0311339432		16.5942289225		12.3993824617		7.5418833603		4.0185773446		13.5187321245		0		3.6609048381		5.9438060326		0.7961018863		4.9590422527		8.431329815		0		10.2322164265		11.6925546806		7.9195827095		3.2889874923		0		7.1284732398		8.6855228355		4.8059186431		0		2.0644422446		3.6371208004		0		1.7493093361

		1920		38		4		0.1052631579		0.012		2.000		6.164		0.188		0.045		0.072

		1930		47		9		0.1914893617		0.014		3.000		6.856		0.299		0.111		0.094

		1940		50		13		0.26		0.016		3.606		7.071		0.387		0.165		0.111

		1950		69		8		0.115942029		0.007		2.828		8.307		0.178		0.067		0.056

		1960		60		21		0.35		0.016		4.583		7.746		0.490		0.242		0.124

		1970		49		14		0.2857142857		0.017		3.742		7.000		0.422		0.183		0.120

		1980		52		6		0.1153846154		0.009		2.449		7.211		0.189		0.060		0.064

		1990		64		17		0.265625		0.012		4.123		8.000		0.377		0.179		0.099

		2000		63		4		0.0634920635		0.005		2.000		7.937		0.109		0.028		0.040

		all		569		101		0.1775043937		0.001		10.050		23.854		0.204		0.153		0.025

		threshold: % time in 1005-H1 spinup						mean		sigma

				storms		<0.075 time in Th.1		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		40		1		0.025		0.005		1.000		6.325		0.059		0.000		0.030				11.4156655079		9.7214159147		3.4584490943		-4.5990826936		-8.1723398084		9.4709913162		-8.9688709335		-0.3316103116		18.9385280848		-2.2984832745		13.7427927249				-1.1653824884		-0.7485926816		2.5039613874		8.662056527		11.5929615195		2.3372795973		13.0790416513		5.9611844955		-2.7278013022		8.6180423167				-8.7070858827		-8.057401957		-4.1449647208		2.7554776804		6.2184746954		-6.8390700876		6.2698330992		-1.2186462723		-10.5506479963				1.0257877867		1.267038873		4.0595569838		9.8681627287		12.6443958221		5.0212314398		14.420015148		7.5586883016				-6.3075441401		-5.8595942456		-2.6848478378		3.5330835192		6.7775818519		-4.4871340977		6.8629143596				-13.0972580334		-12.5793091956		-9.2173710046		-2.7171210541		0.848331528		-11.8164195504				-3.0892531097		-2.5382570622		1.0799191326		7.5331192629		10.6022428525				-11.7464223397		-11.3908355357		-8.7853902022		-3.2260982397				-8.8953897499		-8.5227163044		-5.7670754276				-3.0863396339		-2.7548784335				-0.2857525522

		1910		37		1		0.027027027		0.005		1.000		6.083		0.065		0.000		0.032				11.4156655079		9.7214159147		3.4584490943		4.5990826936		8.1723398084		9.4709913162		8.9688709335		0.3316103116		18.9385280848		2.2984832745		13.7427927249		0		1.1653824884		0.7485926816		2.5039613874		8.662056527		11.5929615195		2.3372795973		13.0790416513		5.9611844955		2.7278013022		8.6180423167		0		8.7070858827		8.057401957		4.1449647208		2.7554776804		6.2184746954		6.8390700876		6.2698330992		1.2186462723		10.5506479963		0		1.0257877867		1.267038873		4.0595569838		9.8681627287		12.6443958221		5.0212314398		14.420015148		7.5586883016		0		6.3075441401		5.8595942456		2.6848478378		3.5330835192		6.7775818519		4.4871340977		6.8629143596		0		13.0972580334		12.5793091956		9.2173710046		2.7171210541		0.848331528		11.8164195504		0		3.0892531097		2.5382570622		1.0799191326		7.5331192629		10.6022428525		0		11.7464223397		11.3908355357		8.7853902022		3.2260982397		0		8.8953897499		8.5227163044		5.7670754276		0		3.0863396339		2.7548784335		0		0.2857525522

		1920		38		2		0.0526315789		0.008		1.414		6.164		0.107		0.013		0.047

		1930		47		6		0.1276595745		0.011		2.449		6.856		0.210		0.066		0.072

		1940		50		9		0.18		0.012		3.000		7.071		0.280		0.105		0.087

		1950		69		3		0.0434782609		0.004		1.732		8.307		0.078		0.016		0.031

		1960		60		10		0.1666666667		0.010		3.162		7.746		0.252		0.101		0.075

		1970		49		4		0.0816326531		0.008		2.000		7.000		0.143		0.036		0.054

		1980		52		1		0.0192307692		0.003		1.000		7.211		0.045		0.000		0.022

		1990		64		6		0.09375		0.006		2.449		8.000		0.151		0.049		0.051

		2000		63		2		0.0317460317		0.003		1.414		7.937		0.062		0.008		0.027

		all		569		45		0.079086116		0.001		6.708		23.854		0.095		0.065		0.015

		threshold: % time in 1005-H1 spinup						mean		sigma
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H1-H3

				storms (H3)		<0.25 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		8		0.6666666667		0.135		2.828		3.464		1.269		0.334		0.467				0.5929448206		0.9327992766		-0.0303345106		1.8647113104		3.8596854399		-0.2193504668		-2.4559851583		0.7540174505		-0.7084055307		-1.2685597119		-1.2948683011				-1.084187238		-1.4514217591		-0.6240614583		-2.2796493935		-3.6888833994		-0.9227861029		1.0295374254		-1.3107122579		-0.032527817		0.1293785976				-1.1298262018		-1.4815846343		-0.691013998		-2.2491011754		-3.5081743031		-0.9677992594		0.8333889665		-1.3461454378		-0.1260967439				-0.9073932172		-1.1649302501		-0.4815876481		-1.712472393		-2.57867767		-0.5695125689		0.7858375884		-1.0359435775				0		-0.155077606		0.5515237169		-0.5782442007		-1.3492008651		0.7822084861		2.0184950139				-1.6928813704		-2.1323174309		-1.3540451184		-3.0266901352		-4.4142056324		-1.9778496709				-0.6335320229		-0.949468206		-0.0578355572		-1.7554496702		-3.2933702443				1.1181842339		1.1160256621		1.9988398647		0.8333583393				0.4925680698		0.3909234052		1.1803892259				-0.4828441513		-0.6922408482				0.1362682116

		1910		14		9		0.6428571429		0.111		3.000		3.742		1.170		0.338		0.416				0.5929448206		0.9327992766		0.0303345106		1.8647113104		3.8596854399		0.2193504668		2.4559851583		0.7540174505		0.7084055307		1.2685597119		1.2948683011		0		1.084187238		1.4514217591		0.6240614583		2.2796493935		3.6888833994		0.9227861029		1.0295374254		1.3107122579		0.032527817		0.1293785976		0		1.1298262018		1.4815846343		0.691013998		2.2491011754		3.5081743031		0.9677992594		0.8333889665		1.3461454378		0.1260967439		0		0.9073932172		1.1649302501		0.4815876481		1.712472393		2.57867767		0.5695125689		0.7858375884		1.0359435775		0		0		0.155077606		0.5515237169		0.5782442007		1.3492008651		0.7822084861		2.0184950139		0		1.6928813704		2.1323174309		1.3540451184		3.0266901352		4.4142056324		1.9778496709		0		0.6335320229		0.949468206		0.0578355572		1.7554496702		3.2933702443		0		1.1181842339		1.1160256621		1.9988398647		0.8333583393		0		0.4925680698		0.3909234052		1.1803892259		0		0.4828441513		0.6922408482		0		0.1362682116

		1920		16		12		0.75		0.108		3.464		4.000		1.289		0.427		0.431

		1930		17		10		0.5882352941		0.085		3.162		4.123		1.022		0.324		0.349

		1940		20		10		0.5		0.064		3.162		4.472		0.848		0.279		0.284

		1950		37		28		0.7567567568		0.045		5.292		6.083		1.077		0.527		0.275

		1960		27		25		0.9259259259		0.073		5.000		5.196		1.376		0.621		0.377

		1970		15		10		0.6666666667		0.106		3.162		3.873		1.183		0.362		0.410

		1980		17		14		0.8235294118		0.108		3.742		4.123		1.378		0.486		0.446

		1990		25		21		0.84		0.073		4.583		5.000		1.279		0.547		0.366

		2000		29		24		0.8275862069		0.062		4.899		5.385		1.224		0.556		0.334

		all		229		171		0.7467248908		0.007		13.077		15.133		0.861		0.647		0.107

								mean		sigma

				storms (H3)		<0.15 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		5		0.4166666667		0.097		2.236		3.464		0.848		0.179		0.334				0.7488686839		3.212264246		4.7558865582		1.1706577566		4.2092880615		-0.7067989407		-1.9656833858		2.3866994496		-1.1684189476		-1.9286042986		-4.1606643426				-2.7513868664		-5.1865521683		-6.2997765226		-3.60709897		-5.9072694301		-3.2000915538		-1.711096078		-4.5442954416		-1.3365888695		-1.546312149				-1.6329837706		-3.6881984676		-4.6035062037		-2.1570186857		-4.1321042715		-1.2967810797		-0.0954215739		-3.0767902078		-0.1150613285				-1.3357411158		-2.8643033816		-3.4388544479		-1.6449452389		-3.0108313552		-0.8181271241		0.0437487163		-2.3868058563				0.7157559311		-0.5254689727		-1.0157051717		0.8474058334		-0.4225838337		2.4521860075		3.103826032				-1.601337242		-3.7416594957		-4.7301502502		-2.148947422		-4.2514674331		-1.2641241504				-0.9455123244		-3.1747456251		-4.3512441894		-1.3716574869		-3.7992880258				1.0968004946		-0.184864717		-0.7461294988		1.405240437				0.0419432089		-1.3822502821		-1.9566535809				1.5327394675		0.4436301819				1.1352921175

		1910		14		4		0.2857142857		0.063		2.000		3.742		0.585		0.113		0.236				0.7488686839		3.212264246		4.7558865582		1.1706577566		4.2092880615		0.7067989407		1.9656833858		2.3866994496		1.1684189476		1.9286042986		4.1606643426		0		2.7513868664		5.1865521683		6.2997765226		3.60709897		5.9072694301		3.2000915538		1.711096078		4.5442954416		1.3365888695		1.546312149		0		1.6329837706		3.6881984676		4.6035062037		2.1570186857		4.1321042715		1.2967810797		0.0954215739		3.0767902078		0.1150613285		0		1.3357411158		2.8643033816		3.4388544479		1.6449452389		3.0108313552		0.8181271241		0.0437487163		2.3868058563		0		0.7157559311		0.5254689727		1.0157051717		0.8474058334		0.4225838337		2.4521860075		3.103826032		0		1.601337242		3.7416594957		4.7301502502		2.148947422		4.2514674331		1.2641241504		0		0.9455123244		3.1747456251		4.3512441894		1.3716574869		3.7992880258		0		1.0968004946		0.184864717		0.7461294988		1.405240437		0		0.0419432089		1.3822502821		1.9566535809		0		1.5327394675		0.4436301819		0		1.1352921175

		1920		16		4		0.25		0.050		2.000		4.000		0.500		0.100		0.200

		1930		17		7		0.4117647059		0.066		2.646		4.123		0.749		0.206		0.271

		1940		20		6		0.3		0.045		2.449		4.472		0.544		0.145		0.200

		1950		37		19		0.5135135135		0.034		4.359		6.083		0.756		0.340		0.208

		1960		27		16		0.5925925926		0.052		4.000		5.196		0.917		0.373		0.272

		1970		15		5		0.3333333333		0.065		2.236		3.873		0.650		0.146		0.252

		1980		17		10		0.5882352941		0.085		3.162		4.123		1.022		0.324		0.349

		1990		25		15		0.6		0.057		3.873		5.000		0.944		0.371		0.286

		2000		29		21		0.724137931		0.056		4.583		5.385		1.083		0.477		0.303

		all		229		112		0.4890829694		0.005		10.583		15.133		0.573		0.415		0.079

		threshold: % time in H1-3 spinup						mean		sigma

				storms (H3)		<0.1 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		4		0.3333333333		0.083		2.000		3.464		0.703		0.129		0.287				-0.4918169587		8.406017087		80.0348456456		1.2681211806		5.000196783		-1.2650591688		-2.8434265216		0.4622407441		-0.0294097179		0.3708523442		-5.5878934466				-2.3031268813		-9.0506028212		-11.9337275692		-4.9033967433		-7.4125366739		-4.333293091		-2.3551154888		-3.9282045615		-3.6912621534		-4.7487799833				0.5966293848		-4.8951313759		-8.3050087404		-0.7948130576		-2.9542648639		1.0586111199		2.4276948441		-0.2041593841		0.2269484822				0.40051366		-3.8125186485		-5.6260592764		-0.8526028971		-2.4247474287		0.5219381148		1.7175914647		-0.3585536505				0.6672471628		-3.1641497796		-4.7675939722		-0.4369293518		-1.8614407765		0.9421783401		2.0429239594				-0.8047893644		-7.0112477056		-10.1297429019		-2.8509421276		-5.2355185797		-1.7578034998				0.1042320393		-7.0270322306		-13.0626828082		-1.7316003768		-4.6323895661				2.095575918		-2.0434332273		-5.3043157151		1.6042624173				1.0403162544		-3.1502018089		-5.2261061554				4.0262794416		2.7416573868				3.017614367

		1910		14		1		0.0714285714		0.026		1.000		3.742		0.195		0.000		0.097				0.4918169587		8.406017087		80.0348456456		1.2681211806		5.000196783		1.2650591688		2.8434265216		0.4622407441		0.0294097179		0.3708523442		5.5878934466		0		2.3031268813		9.0506028212		11.9337275692		4.9033967433		7.4125366739		4.333293091		2.3551154888		3.9282045615		3.6912621534		4.7487799833		0		0.5966293848		4.8951313759		8.3050087404		0.7948130576		2.9542648639		1.0586111199		2.4276948441		0.2041593841		0.2269484822		0		0.40051366		3.8125186485		5.6260592764		0.8526028971		2.4247474287		0.5219381148		1.7175914647		0.3585536505		0		0.6672471628		3.1641497796		4.7675939722		0.4369293518		1.8614407765		0.9421783401		2.0429239594		0		0.8047893644		7.0112477056		10.1297429019		2.8509421276		5.2355185797		1.7578034998		0		0.1042320393		7.0270322306		13.0626828082		1.7316003768		4.6323895661		0		2.095575918		2.0434332273		5.3043157151		1.6042624173		0		1.0403162544		3.1502018089		5.2261061554		0		4.0262794416		2.7416573868		0		3.017614367

		1920		16		0		0		0.000		0.000		4.000		0.000		0.000		0.000

		1930		17		4		0.2352941176		0.045		2.000		4.123		0.466		0.095		0.186

		1940		20		3		0.15		0.028		1.732		4.472		0.305		0.052		0.126

		1950		37		12		0.3243243243		0.025		3.464		6.083		0.500		0.198		0.151

		1960		27		11		0.4074074074		0.040		3.317		5.196		0.657		0.239		0.209

		1970		15		4		0.2666666667		0.056		2.000		3.873		0.539		0.106		0.217

		1980		17		5		0.2941176471		0.052		2.236		4.123		0.562		0.131		0.216

		1990		25		7		0.28		0.034		2.646		5.000		0.482		0.145		0.169

		2000		29		16		0.5517241379		0.046		4.000		5.385		0.847		0.349		0.249

		all		229		67		0.2925764192		0.004		8.185		15.133		0.352		0.241		0.055

		threshold: % time in H1-3 spinup						mean		sigma

				storms (H3)		<0.075 H1-3		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		12		2		0.1666666667		0.052		1.414		3.464		0.400		0.038		0.181				0.4032842222		68.9296112388		68.9296112388		2.4249185071		9.4006021836		6.4048233477		-4.8369699665		-0.2640281681		0.3023304963		-2.7266377272		-5.3731984696				-3.3643353308		-10.6719994881		-10.6719994881		-5.7206577912		-8.5871975561		-7.2209922185		-0.1726602396		-3.0749457057		-3.9377670273		-2.0271856663				-1.8222056197		-8.3050087404		-8.3050087404		-3.6619951162		-6.2736612542		-4.7971037363		1.7880776148		-1.3981731738		-2.059570178				-0.1527065405		-4.7330610612		-4.7330610612		-1.2487340039		-3.1642214668		-1.7434896347		3.6592575349		0.3961766189				-0.477713769		-4.3262379212		-4.3262379212		-1.5121326335		-3.0978640282		-1.9225844425		2.8574852062				-3.1623614524		-9.8366820502		-9.8366820502		-5.3319652191		-7.94731178		-6.6295531314				1.0913791345		-8.9078455207		-8.9078455207		0.3053080005		-3.0855378414				2.1520233915		-3.472135955		-3.472135955		2.1014387006				0.8215117515		-4.0863486878		-4.0863486878				3.1888774341		0				3.1888774341

		1910		14		0		0		0.000		0.000		3.742		0.000		0.000		0.000				0.4032842222		68.9296112388		68.9296112388		2.4249185071		9.4006021836		6.4048233477		4.8369699665		0.2640281681		0.3023304963		2.7266377272		5.3731984696		0		3.3643353308		10.6719994881		10.6719994881		5.7206577912		8.5871975561		7.2209922185		0.1726602396		3.0749457057		3.9377670273		2.0271856663		0		1.8222056197		8.3050087404		8.3050087404		3.6619951162		6.2736612542		4.7971037363		1.7880776148		1.3981731738		2.059570178		0		0.1527065405		4.7330610612		4.7330610612		1.2487340039		3.1642214668		1.7434896347		3.6592575349		0.3961766189		0		0.477713769		4.3262379212		4.3262379212		1.5121326335		3.0978640282		1.9225844425		2.8574852062		0		3.1623614524		9.8366820502		9.8366820502		5.3319652191		7.94731178		6.6295531314		0		1.0913791345		8.9078455207		8.9078455207		0.3053080005		3.0855378414		0		2.1520233915		3.472135955		3.472135955		2.1014387006		0		0.8215117515		4.0863486878		4.0863486878		0		3.1888774341		0		0		3.1888774341

		1920		16		0		0		0.000		0.000		4.000		0.000		0.000		0.000

		1930		17		2		0.1176470588		0.029		1.414		4.123		0.265		0.028		0.119

		1940		20		1		0.05		0.014		1.000		4.472		0.129		0.000		0.064

		1950		37		4		0.1081081081		0.012		2.000		6.083		0.194		0.046		0.074

		1960		27		10		0.3703703704		0.038		3.162		5.196		0.604		0.212		0.196

		1970		15		3		0.2		0.046		1.732		3.873		0.425		0.067		0.179

		1980		17		3		0.1764705882		0.037		1.732		4.123		0.367		0.060		0.154

		1990		25		7		0.28		0.034		2.646		5.000		0.482		0.145		0.169

		2000		29		11		0.3793103448		0.036		3.317		5.385		0.606		0.223		0.191

		all		229		43		0.1877729258		0.003		6.557		15.133		0.232		0.149		0.041

		threshold: % time in H1-3 spinup						mean		sigma
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H4_5

				storms		>0.1 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				46.3742203378		-0.0641417778		0.5640713568		0.8532480103		0.3437165496		0.2370994849		-1.9214110367		1.2096943625		-0.2561328742		-0.1405165287		-0.5967639637				-7.3051419427		-0.1257016795		-0.7947205672		-1.0415398607		-0.5569555026		-0.5988338681		1.2746371522		-1.3542549567		0.0303055677		-0.2364066694				-4.9443871706		0		-0.5259893457		-0.7613857929		-0.3676050723		-0.2531729149		1.3200307259		-1.0566499509		0.1626337609				-2.7482393493		-0.1207414273		-0.5177351034		-0.687009606		-0.4185553771		-0.3229030708		0.7193497984		-0.902852365				-2.3738635424		0.6856532887		0.5226211342		0.2861021186		0.5002997917		0.9642330001		2.156061533				-6.379588322		-0.7926442468		-1.7091927747		-1.8991861009		-1.3486514343		-1.7499960754				-6.6227766017		0.1338547799		-0.3693579857		-0.6358806934		-0.2227372337				-2.5830052443		0.2573701947		-0.0578121145		-0.254651071				-2.8994949366		0.4857459989		0.234388327				-3.416407865		0.3284577604				-2.2474487139

		1910		6		4		0.6666666667		0.297		2.000		2.449		1.690		0.237		0.727				46.3742203378		0.0641417778		0.5640713568		0.8532480103		0.3437165496		0.2370994849		1.9214110367		1.2096943625		0.2561328742		0.1405165287		0.5967639637		0		7.3051419427		0.1257016795		0.7947205672		1.0415398607		0.5569555026		0.5988338681		1.2746371522		1.3542549567		0.0303055677		0.2364066694		0		4.9443871706		0		0.5259893457		0.7613857929		0.3676050723		0.2531729149		1.3200307259		1.0566499509		0.1626337609		0		2.7482393493		0.1207414273		0.5177351034		0.687009606		0.4185553771		0.3229030708		0.7193497984		0.902852365		0		2.3738635424		0.6856532887		0.5226211342		0.2861021186		0.5002997917		0.9642330001		2.156061533		0		6.379588322		0.7926442468		1.7091927747		1.8991861009		1.3486514343		1.7499960754		0		6.6227766017		0.1338547799		0.3693579857		0.6358806934		0.2227372337		0		2.5830052443		0.2573701947		0.0578121145		0.254651071		0		2.8994949366		0.4857459989		0.234388327		0		3.416407865		0.3284577604		0		2.2474487139

		1920		9		5		0.5555555556		0.163		2.236		3.000		1.206		0.230		0.488

		1930		8		4		0.5		0.172		2.000		2.828		1.160		0.185		0.488

		1940		7		4		0.5714285714		0.221		2.000		2.646		1.378		0.207		0.585

		1950		16		10		0.625		0.094		3.162		4.000		1.097		0.342		0.377

		1960		14		13		0.9285714286		0.146		3.606		3.742		1.619		0.530		0.545

		1970		7		3		0.4285714286		0.181		1.732		2.646		1.087		0.131		0.478

		1980		7		5		0.7142857143		0.260		2.236		2.646		1.662		0.287		0.688

		1990		12		8		0.6666666667		0.135		2.828		3.464		1.269		0.334		0.467

		2000		17		12		0.7058823529		0.097		3.464		4.123		1.201		0.404		0.398

		all		105		68		0.6476190476		0.014		8.246		10.247		0.805		0.518		0.143

								mean		sigma

				storms		>0.2 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				36.9919551564		-0.8082321959		-0.2503341003		-0.4971074104		1.8568403043		-0.1318641383		3.9584041997		1.8568403043		0.1390802588		-0.3434134813		-2.2792625224				-6.5100511817		0.1167082095		-1.0178531462		-0.6030913692		-2.9012761245		-1.704603554		-3.9654734276		-2.9012761245		-1.1955028046		-1.2488346743				-4.0262794416		0.6530258043		0		0.2547569837		-1.5879107764		-0.2059797686		-2.0709870711		-1.5879107764		-0.2979529577				-2.0899888641		0.7723683569		0.2676787622		0.4545431662		-0.8821799928		0.1803258902		-1.0028180404		-0.8821799928				-1.6457513111		1.3920853975		1.3305584308		1.4016368849		0		1.6240938442		0				-3.5657945073		1.4593761233		1.5783625768		1.58316187		0		2.403731477				-5.3785526045		0.7550913		0.1630080848		0.4096995733		-1.6240938442				-1.6457513111		1.3920853975		1.3305584308		1.4016368849				-2.6585712798		0.4470554648		-0.2298747229				-2.9282032303		0.6244221749				-2.0710678119

		1910		6		3		0.5		0.241		1.732		2.449		1.333		0.150		0.591				36.9919551564		0.8082321959		0.2503341003		0.4971074104		1.8568403043		0.1318641383		3.9584041997		1.8568403043		0.1390802588		0.3434134813		2.2792625224		0		6.5100511817		0.1167082095		1.0178531462		0.6030913692		2.9012761245		1.704603554		3.9654734276		2.9012761245		1.1955028046		1.2488346743		0		4.0262794416		0.6530258043		0		0.2547569837		1.5879107764		0.2059797686		2.0709870711		1.5879107764		0.2979529577		0		2.0899888641		0.7723683569		0.2676787622		0.4545431662		0.8821799928		0.1803258902		1.0028180404		0.8821799928		0		1.6457513111		1.3920853975		1.3305584308		1.4016368849		0		1.6240938442		0		0		3.5657945073		1.4593761233		1.5783625768		1.58316187		0		2.403731477		0		5.3785526045		0.7550913		0.1630080848		0.4096995733		1.6240938442		0		1.6457513111		1.3920853975		1.3305584308		1.4016368849		0		2.6585712798		0.4470554648		0.2298747229		0		2.9282032303		0.6244221749		0		2.0710678119

		1920		9		3		0.3333333333		0.114		1.732		3.000		0.789		0.106		0.342

		1930		8		3		0.375		0.141		1.732		2.828		0.915		0.117		0.399

		1940		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1950		16		5		0.3125		0.058		2.236		4.000		0.603		0.138		0.232

		1960		14		2		0.1428571429		0.040		1.414		3.742		0.333		0.033		0.150

		1970		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1980		7		2		0.2857142857		0.137		1.414		2.646		0.784		0.061		0.362

		1990		12		4		0.3333333333		0.083		2.000		3.464		0.703		0.129		0.287

		2000		17		8		0.4705882353		0.072		2.828		4.123		0.841		0.245		0.298

		all		105		32		0.3047619048		0.008		5.657		10.247		0.397		0.229		0.084

								mean		sigma

				storms		>0.25 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				31.0372555616		-0.8362012057		-0.4749165679		0.8154788031		0.4378804572		-0.1567303434		0.9409671603		0.4378804572		0.4378804572		2.8445590541		-2.1513560241				-5.6260592764		0.2069530305		-0.7101174446		-1.965062852		-1.4927472088		-1.5993027582		-2.2965699339		-1.4927472088		-1.4927472088		-3.3853854863				-2.4641016151		1.3495287675		1.4923774965		0.5462883425		0.6389490217		1.949513599		1.1353260484		0.6389490217		0.6389490217				-1.6457513111		0.9440551035		0.646885648		-0.161613975		0		0.4642712908		0		0				-1.6457513111		0.9440551035		0.646885648		-0.161613975		0		0.4642712908		0				-3.5657945073		1.0213700501		0.8309441038		-0.2253583131		0		0.7752165382				-4.5325421888		0.7807951188		0.3614400612		-0.7821663461		-0.4642712908				-1.6457513111		0.9440551035		0.646885648		-0.161613975				-1.8284271247		1.070878034		0.8805258526				-2.5630179281		0.5508165114				-1.8301270189

		1910		6		2		0.3333333333		0.182		1.414		2.449		0.962		0.069		0.446				31.0372555616		0.8362012057		0.4749165679		0.8154788031		0.4378804572		0.1567303434		0.9409671603		0.4378804572		0.4378804572		2.8445590541		2.1513560241		0		5.6260592764		0.2069530305		0.7101174446		1.965062852		1.4927472088		1.5993027582		2.2965699339		1.4927472088		1.4927472088		3.3853854863		0		2.4641016151		1.3495287675		1.4923774965		0.5462883425		0.6389490217		1.949513599		1.1353260484		0.6389490217		0.6389490217		0		1.6457513111		0.9440551035		0.646885648		0.161613975		0		0.4642712908		0		0		0		1.6457513111		0.9440551035		0.646885648		0.161613975		0		0.4642712908		0		0		3.5657945073		1.0213700501		0.8309441038		0.2253583131		0		0.7752165382		0		4.5325421888		0.7807951188		0.3614400612		0.7821663461		0.4642712908		0		1.6457513111		0.9440551035		0.646885648		0.161613975		0		1.8284271247		1.070878034		0.8805258526		0		2.5630179281		0.5508165114		0		1.8301270189

		1920		9		2		0.2222222222		0.087		1.414		3.000		0.569		0.049		0.260

		1930		8		1		0.125		0.068		1.000		2.828		0.387		0.000		0.193

		1940		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1950		16		3		0.1875		0.041		1.732		4.000		0.394		0.063		0.165

		1960		14		2		0.1428571429		0.040		1.414		3.742		0.333		0.033		0.150

		1970		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1980		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1990		12		1		0.0833333333		0.034		1.000		3.464		0.234		0.000		0.117

		2000		17		5		0.2941176471		0.052		2.236		4.123		0.562		0.131		0.216

		all		105		19		0.180952381		0.006		4.359		10.247		0.247		0.127		0.060

								mean		sigma

				storms		>0.3 H4,5		% H meet		error in mean		sigma_n		sigma_d		max%		min%		sigma		z-test		00all		10all		20all		30all		40all		50all		60all		70all		80all		90all		07all				0.07		10.07		20.07		30.07		40.07		50.07		60.07		70.07		80.07		90.07				0.9		10.9		20.9		30.9		40.9		50.9		60.9		70.9		80.9				0.8		10.8		20.8		30.8		40.8		50.8		60.8		70.8				0.7		10.7		20.7		30.7		40.7		50.7		60.7				0.6		10.6		20.6		30.6		40.6		50.6				0.5		10.5		20.5		30.5		40.5				0.4		10.4		20.4		30.4				0.3		10.3		20.3				0.2		10.2				0.1

		1900		2		0		0		0.000		0.000		1.414		0.000		0.000		0.000				24.5261596123		-0.6208559477		24.5261596123		24.5261596123		24.5261596123		-2.2205370061		0.9039009017		24.5261596123		-0.5480356846		0.3497167596		-2.1669898859				-4.7330610612		-0.0811066332		-4.7330610612		-4.7330610612		-4.7330610612		0.1980488153		-2.3093642703		-4.7330610612		-0.355802206		-1.8502545187				-2.4641016151		0.6952945318		-2.4641016151		-2.4641016151		-2.4641016151		1.949513599		-0.2788617217		-2.4641016151		0.6389490217				-1.6457513111		0.1652644195		-1.6457513111		-1.6457513111		-1.6457513111		0.4642712908		-0.7881419839		-1.6457513111				0		1.4494897428		0		0		0		4.5325421888		2.7416573868				-2.7416573868		0.8078033281		-2.7416573868		-2.7416573868		-2.7416573868		2.3742331212				-4.5325421888		-0.1704882859		-4.5325421888		-4.5325421888		-4.5325421888				0		1.4494897428		0		0				0		1.4494897428		0				0		1.4494897428				-1.4494897428

		1910		6		1		0.1666666667		0.115		1.000		2.449		0.563		0.000		0.282				24.5261596123		0.6208559477		24.5261596123		24.5261596123		24.5261596123		2.2205370061		0.9039009017		24.5261596123		0.5480356846		0.3497167596		2.1669898859		0		4.7330610612		0.0811066332		4.7330610612		4.7330610612		4.7330610612		0.1980488153		2.3093642703		4.7330610612		0.355802206		1.8502545187		0		2.4641016151		0.6952945318		2.4641016151		2.4641016151		2.4641016151		1.949513599		0.2788617217		2.4641016151		0.6389490217		0		1.6457513111		0.1652644195		1.6457513111		1.6457513111		1.6457513111		0.4642712908		0.7881419839		1.6457513111		0		0		1.4494897428		0		0		0		4.5325421888		2.7416573868		0		2.7416573868		0.8078033281		2.7416573868		2.7416573868		2.7416573868		2.3742331212		0		4.5325421888		0.1704882859		4.5325421888		4.5325421888		4.5325421888		0		0		1.4494897428		0		0		0		0		1.4494897428		0		0		0		1.4494897428		0		1.4494897428

		1920		9		0		0		0.000		0.000		3.000		0.000		0.000		0.000

		1930		8		0		0		0.000		0.000		2.828		0.000		0.000		0.000

		1940		7		0		0		0.000		0.000		2.646		0.000		0.000		0.000

		1950		16		3		0.1875		0.041		1.732		4.000		0.394		0.063		0.165

		1960		14		1		0.0714285714		0.026		1.000		3.742		0.195		0.000		0.097

		1970		7		0		0		0.000		0.000		2.646		0.000		0.000		0.000

		1980		7		1		0.1428571429		0.087		1.000		2.646		0.459		0.000		0.230

		1990		12		1		0.0833333333		0.034		1.000		3.464		0.234		0.000		0.117

		2000		17		3		0.1764705882		0.037		1.732		4.123		0.367		0.060		0.154

		all		105		10		0.0952380952		0.004		3.162		10.247		0.139		0.059		0.040

								mean		sigma
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Sheet1

		year		H		total (trop storm +H) - excl. 1968 subtrop				cat4		cat5		Poisson.cat4		Poisson.cat5						cat4				cat5				poisson4		poisson5

		1900		3		7				1		0		2.7292837039		1.3201927884				1900		2		1.6		0		0		792.2216426532		15.2911270266

		1901		5		12				0		0		2.981995158		1.3201927884				1910		6		4.8		0		0		21.5373325988		15.2911270266

		1902		3		5				0		0		2.981995158		1.3201927884				1920		9		7.2		1		0.8		8.7933525356		5.6067465764

		1903		7		10				0		0		2.981995158		1.3201927884				1930		9		7.2		3		2.4		8.7933525356		4.5227755717

		1904		3		5				0		0		2.981995158		1.3201927884				1940		10		8		1		0.8		8.1971930417		5.6067465764

		1905		1		5				0		0		2.981995158		1.3201927884				1950		17		13.6		4		3.2		49.1524748863		6.6334041718		73.1104451264

		1906		6		11				1		0		2.7292837039		1.3201927884				1960		15		12		5		4		20.794818313		12.1612409816

		1907		0		5				0		0		2.981995158		1.3201927884				1970		8		6.4		3		2.4		10.4809656485		4.5227755717

		1908		6		10				0		0		2.981995158		1.3201927884				1980		10		8		3		2.4		8.1971930417		4.5227755717

		1909		6		11				0		0		2.981995158		1.3201927884				1990		14		11.2		2		1.6		14.8714458238		4.1116141561		4		5

		1910		3		5				1		0		2.7292837039		1.3201927884				2000		18		18		8		8		535.7346505227		695.862876337		11873.7027573801		10670.5281413939

		1911		3		6				0		0		2.981995158		1.3201927884				sum		118		98		30		25.6

		1912		4		7				0		0		2.981995158		1.3201927884				ave/dec		10.7272727273		8.9090909091		2.7272727273		2.3272727273		2005

		1913		4		6				0		0		2.981995158		1.3201927884				ave -2000		10		8		2.2		1.76		cat4		cat5

		1914		0		1				0		0		2.981995158		1.3201927884				ave -2000,annual		1		0.8		0.22		0.176		5		4

		1915		5		6				2		0		4.9959769495		1.3201927884				ave - 1950		10.1								2119.482546268		70299.02238561

		1916		10		15				1		0		2.7292837039		1.3201927884														pre-1950 data corrected

		1917		2		4				1		0		2.7292837039		1.3201927884				storm count		cat 4+				per year				75% correction		50% correction		25% correction				storm count		cat 5		per year		75% correction		50% correction		25% correction

		1918		4		6				0		0		2.981995158		1.3201927884				1900		2				0.2				0.25		0.3		0.35				1900		0		0		0		0		0

		1919		2		5				1		0		2.7292837039		1.3201927884				1910		6				0.6				0.75		0.9		1.05				1910		0		0		0		0		0

		1920		4		5				0		0		2.981995158		1.3201927884				1920		9				0.9				1.125		1.35		1.575				1920		1		0.1		0.125		0.15		0.175

		1921		5		7				1		0		2.7292837039		1.3201927884				1930		9				0.9				1.125		1.35		1.575				1930		3		0.3		0.375		0.45		0.525

		1922		3		5				1		0		2.7292837039		1.3201927884				1940		10				1				1.25		1.5		1.75				1940		1		0.1		0.125		0.15		0.175

		1923		4		9				0		0		2.981995158		1.3201927884				1950		17				1.7				1.7		1.7		1.7				1950		4		0.4		1.7		1.7		1.7

		1924		5		11				1		0		2.7292837039		1.3201927884				1960		15				1.5				1.5		1.5		1.5				1960		5		0.5		1.5		1.5		1.5

		1925		2		4				0		0		2.981995158		1.3201927884				1970		8				0.8				0.8		0.8		0.8				1970		3		0.3		0.8		0.8		0.8

		1926		8		11				4		0		50.2209782874		1.3201927884				1980		10				1				1		1		1				1980		3		0.3		1		1		1

		1927		4		7				0		0		2.981995158		1.3201927884				1990		14				1.4				1.4		1.4		1.4				1990		2		0.2		1.4		1.4		1.4

		1928		4		6				1		1		2.7292837039		4.7526940384				2000		22.5				2.25				2.25		2.25		2.25				2000		8		2.25		2.25		2.25		2.25

		1929		3		3				1		0		2.7292837039		1.3201927884

		1930		2		2				1		0		2.7292837039		1.3201927884

		1931		2		9				0		0		2.981995158		1.3201927884

		1932		6		11				3		1		13.7177672174		4.7526940384				storm count		cat 4+				total				%4		cat 5		%5

		1933		10		21				2		0		4.9959769495		1.3201927884				1900		2				40				0.05		0		0

		1934		6		11				0		0		2.981995158		1.3201927884				1910		6				37				0.1621621622		0		0

		1935		5		6				1		1		2.7292837039		4.7526940384				1920		9				42				0.2142857143		1		0.0238095238

		1936		7		16				0		0		2.981995158		1.3201927884				1930		9				47				0.1914893617		3		0.0638297872

		1937		3		9				0		0		2.981995158		1.3201927884				1940		10				50				0.2		1		0.02

		1938		3		8				1		1		2.7292837039		4.7526940384				1950		17				69				0.2463768116		4		0.0579710145

		1939		3		5				1		0		2.7292837039		1.3201927884				1960		15				61				0.2459016393		5		0.0819672131

		1940		4		8				0		0		2.981995158		1.3201927884				1970		8				49				0.1632653061		3		0.0612244898

		1941		4		6				0		0		2.981995158		1.3201927884				1980		10				52				0.1923076923		3		0.0576923077

		1942		4		10				0		0		2.981995158		1.3201927884				1990		14				64				0.21875		2		0.03125

		1943		5		10				1		0		2.7292837039		1.3201927884				2000		22.5				71				0.3169014085		8		0.1126760563

		1944		7		11				1		0		2.7292837039		1.3201927884

		1945		5		11				2		0		4.9959769495		1.3201927884

		1946		3		6				1		0		2.7292837039		1.3201927884

		1947		5		9				1		1		2.7292837039		4.7526940384

		1948		6		9				2		0		4.9959769495		1.3201927884

		1949		7		13				2		0		4.9959769495		1.3201927884

		1950		11		13				3		1		13.7177672174		4.7526940384

		1951		8		10				2		1		4.9959769495		4.7526940384

		1952		6		7				1		0		2.7292837039		1.3201927884

		1953		6		14				1		0		2.7292837039		1.3201927884

		1954		8		11				1		0		2.7292837039		1.3201927884

		1955		9		12				2		1		4.9959769495		4.7526940384

		1956		4		8				1		0		2.7292837039		1.3201927884

		1957		3		8				2		0		4.9959769495		1.3201927884

		1958		7		10				3		1		13.7177672174		4.7526940384

		1959		7		11				1		0		2.7292837039		1.3201927884

		1960		4		7				2		1		4.9959769495		4.7526940384

		1961		8		11				4		2		50.2209782874		34.2193970762

		1962		3		5				0		0		2.981995158		1.3201927884

		1963		7		9				1		0		2.7292837039		1.3201927884

		1964		6		12				4		0		50.2209782874		1.3201927884

		1965		4		6				1		0		2.7292837039		1.3201927884

		1966		7		11				1		0		2.7292837039		1.3201927884

		1967		6		8				1		1		2.7292837039		4.7526940384

		1968		4		7		1		0		0		2.981995158		1.3201927884

		1969		12		17		1		1		1		2.7292837039		4.7526940384

		1970		5		10				0		0		2.981995158		1.3201927884

		1971		6		13				1		1		2.7292837039		4.7526940384

		1972		3		4		3		0		0		2.981995158		1.3201927884

		1973		4		7		1		0		0		2.981995158		1.3201927884

		1974		4		7		4		1		0		2.7292837039		1.3201927884

		1975		6		8		1		1		0		2.7292837039		1.3201927884

		1976		6		8		2		0		0		2.981995158		1.3201927884

		1977		5		6				1		1		2.7292837039		4.7526940384

		1978		5		11		1		2		0		4.9959769495		1.3201927884

		1979		5		8		1		2		1		4.9959769495		4.7526940384

		1980		9		11				1		1		2.7292837039		4.7526940384

		1981		7		11		1		1		0		2.7292837039		1.3201927884

		1982		2		5		1		1		0		2.7292837039		1.3201927884

		1983		3		4				0		0		2.981995158		1.3201927884

		1984		5		12		1		1		0		2.7292837039		1.3201927884

		1985		7		11				1		0		2.7292837039		1.3201927884

		1986		4		6				0		0		2.981995158		1.3201927884

		1987		3		7				0		0		2.981995158		1.3201927884

		1988		5		12				3		1		13.7177672174		4.7526940384

		1989		7		11				2		1		4.9959769495		4.7526940384

		1990		8		14				0		0		2.981995158		1.3201927884

		1991		4		8				1		0		2.7292837039		1.3201927884

		1992		4		6		1		1		1		2.7292837039		4.7526940384

		1993		4		8				0		0		2.981995158		1.3201927884

		1994		3		7				0		0		2.981995158		1.3201927884

		1995		11		19				3		0		13.7177672174		1.3201927884

		1996		9		13				2		0		4.9959769495		1.3201927884

		1997		3		7		1		0		0		2.981995158		1.3201927884

		1998		10		14				2		1		4.9959769495		4.7526940384

		1999		8		12				5		0		229.8248158913		1.3201927884

		2000		8		14		1		2		0		4.9959769495		1.3201927884

		2001		9		15				2		0		4.9959769495		1.3201927884

		2002		4		12				1		0		2.7292837039		1.3201927884

		2003		7		16				2		1		4.9959769495		4.7526940384

		2004		9		14		1		4		1		50.2209782874		4.7526940384

		2005		15		27		1		5		4		229.8248158913		5321.8006332925

		2006		5		10				0		0		2.981995158		1.3201927884

		2007		6		14		1		2		2		4.9959769495		34.2193970762

		108

		sum								118		30

		ave								1.0925925926		0.2777777778
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						A. pre-1910 corrected				1.1		1.1		1.1		1.3		1.2		1.2

						B. pre-1950 data corrected				1.1		1.1		1.1		1.3		1.1		1.1

						C. pre-1960 data corrected				1.25		1.5		1.75		1.1		1.5		1.75

						H		H/yr		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

				1900		40		4		6.05		7.26		8.47		7.436		7.92		9.24

				1910		37		3.7		5.0875		6.105		7.1225		5.291		6.105		7.1225

				1920		42		4.2		5.775		6.93		8.085		6.006		6.93		8.085

				1930		47		4.7		6.4625		7.755		9.0475		6.721		7.755		9.0475

				1940		50		5		6.875		8.25		9.625		7.15		8.25		9.625

				1950		69		6.9		8.625		10.35		12.075		7.59		10.35		12.075

				1960		61		6.1		6.1		6.1		6.1		6.1		6.1		6.1

				1970		49		4.9		4.9		4.9		4.9		4.9		4.9		4.9

				1980		52		5.2		5.2		5.2		5.2		5.2		5.2		5.2

				1990		64		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		00-08		2000		71		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889

				sum		582

				ave/dec		52.9090909091





		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



raw

A-1.1,B-1.1,C-1.25

A-1.1,B-1.1,C-1.5

A-1.1,B-1.1,C-1.75

A-1.2,B-1.1,C-1.25

A-1.2,B-1.1,C-1.5

A-1.2,B-1.1,C-1.75

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		1900				0

		1901				0

		1902				0

		1903				0

		1904				0

		1905				0

		1906				0

		1907				0

		1908				0

		1909				0

		1910				0

		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005

		2006

		2007



Annual Number of Storms

Linear Trendline (Annual Number of Storms)

Decadal Annual Average Number of Storms

Year

Number of Storms

Hurricane Frequency Over Time

3

0

5

0

3

0

7

0

3

0

1

0

6

0

0

0

6

0

6

0

3

0

3

4

4

0

5

10

2

4

2

4

5

3

4

5

2

8

4

4

3

2

2

6

10

6

5

7

3

3

3

4

4

4

5

7

5

3

5

6

7

11

8

6

6

8

9

4

3

7

7

4

8

3

7

6

4

7

6

4

12

5

6

3

4

4

6

6

5

5

5

9

7

2

3

5

7

4

3

5

7

8

4

4

4

3

11

9

3

10

8

8

9

4

7

9

15

5

6



		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0

		0		0				0		0



Original

Adjusted: A) 1.1 B) 1.25

Adjusted: A) 1.1 B) 1.5

Adjusted: A) 1.3 B) 1.1

Year

Decadal Average Storms per Year

Decadal Annual Averages with Adjustments - Linear Regression

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



Original

Adjusted: A) 1.1 B) 1.25

Adjusted: A) 1.1 B) 1.5

Adjusted: A) 1.3 B) 1.1

Year

Decadal Average Storms per Year

Decadal Annual Averages with Adjustments

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



												pre-1950 data corrected

		storm count		cat 4+		per year						75% correction		50% correction		25% correction

		1900		2		0.2						0.25		0.3		0.35

		1910		6		0.6						0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8

		1980		10		1						1		1		1

		1990		14		1.4						1.4		1.4		1.4

		2000		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year						A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2						0.275		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6						0.75		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8		0.8		0.8		0.8

		1980		10		1						1		1		1		1		1		1

		1990		14		1.4						1.4		1.4		1.4		1.4		1.4		1.4

		00-08		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year		total H		%cat4/decade		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2		40		0.05		0.06875		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6		37		0.1621621622		0.2027027027		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9		42		0.2142857143		0.2678571429		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9		47		0.1914893617		0.2393617021		1.35		1.575		1.125		1.35		1.575

		1940		10		1		50		0.2		0.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7		69		0.2463768116		0.2463768116		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5		61		0.2459016393		0.2459016393		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8		49		0.1632653061		0.1632653061		0.8		0.8		0.8		0.8		0.8

		1980		10		1		52		0.1923076923		0.1923076923		1		1		1		1		1

		1990		14		1.4		64		0.21875		0.21875		1.8		1.8		1.8		1.8		1.8

		00-08		27.5		3.0555555556		71		0.3873239437		0.3873239437		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556
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		storm count		cat 5		per year		75% correction		50% correction		25% correction

		1900		0		0		0		0		0

		1910		0		0		0		0		0

		1920		1		0.1		0.125		0.15		0.175

		1930		3		0.3		0.375		0.45		0.525

		1940		1		0.1		0.125		0.15		0.175

		1950		4		0.4		1.7		1.7		1.7

		1960		5		0.5		1.5		1.5		1.5

		1970		3		0.3		0.8		0.8		0.8

		1980		3		0.3		1		1		1

		1990		2		0.2		1.4		1.4		1.4

		2000		8		2.25		2.25		2.25		2.25
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Sheet1

		year		H		total (trop storm +H) - excl. 1968 subtrop				cat4		cat5		Poisson.cat4		Poisson.cat5						cat4				cat5				poisson4		poisson5

		1900		3		7				1		0		2.7292837039		1.3201927884				1900		2		1.6		0		0		792.2216426532		15.2911270266

		1901		5		12				0		0		2.981995158		1.3201927884				1910		6		4.8		0		0		21.5373325988		15.2911270266

		1902		3		5				0		0		2.981995158		1.3201927884				1920		9		7.2		1		0.8		8.7933525356		5.6067465764

		1903		7		10				0		0		2.981995158		1.3201927884				1930		9		7.2		3		2.4		8.7933525356		4.5227755717

		1904		3		5				0		0		2.981995158		1.3201927884				1940		10		8		1		0.8		8.1971930417		5.6067465764

		1905		1		5				0		0		2.981995158		1.3201927884				1950		17		13.6		4		3.2		49.1524748863		6.6334041718		73.1104451264

		1906		6		11				1		0		2.7292837039		1.3201927884				1960		15		12		5		4		20.794818313		12.1612409816

		1907		0		5				0		0		2.981995158		1.3201927884				1970		8		6.4		3		2.4		10.4809656485		4.5227755717

		1908		6		10				0		0		2.981995158		1.3201927884				1980		10		8		3		2.4		8.1971930417		4.5227755717

		1909		6		11				0		0		2.981995158		1.3201927884				1990		14		11.2		2		1.6		14.8714458238		4.1116141561		4		5

		1910		3		5				1		0		2.7292837039		1.3201927884				2000		18		18		8		8		535.7346505227		695.862876337		11873.7027573801		10670.5281413939

		1911		3		6				0		0		2.981995158		1.3201927884				sum		118		98		30		25.6

		1912		4		7				0		0		2.981995158		1.3201927884				ave/dec		10.7272727273		8.9090909091		2.7272727273		2.3272727273		2005

		1913		4		6				0		0		2.981995158		1.3201927884				ave -2000		10		8		2.2		1.76		cat4		cat5

		1914		0		1				0		0		2.981995158		1.3201927884				ave -2000,annual		1		0.8		0.22		0.176		5		4

		1915		5		6				2		0		4.9959769495		1.3201927884				ave - 1950		10.1								2119.482546268		70299.02238561

		1916		10		15				1		0		2.7292837039		1.3201927884														pre-1950 data corrected

		1917		2		4				1		0		2.7292837039		1.3201927884				storm count		cat 4+				per year				75% correction		50% correction		25% correction				storm count		cat 5		per year		75% correction		50% correction		25% correction

		1918		4		6				0		0		2.981995158		1.3201927884				1900		2				0.2				0.25		0.3		0.35				1900		0		0		0		0		0

		1919		2		5				1		0		2.7292837039		1.3201927884				1910		6				0.6				0.75		0.9		1.05				1910		0		0		0		0		0

		1920		4		5				0		0		2.981995158		1.3201927884				1920		9				0.9				1.125		1.35		1.575				1920		1		0.1		0.125		0.15		0.175

		1921		5		7				1		0		2.7292837039		1.3201927884				1930		9				0.9				1.125		1.35		1.575				1930		3		0.3		0.375		0.45		0.525

		1922		3		5				1		0		2.7292837039		1.3201927884				1940		10				1				1.25		1.5		1.75				1940		1		0.1		0.125		0.15		0.175

		1923		4		9				0		0		2.981995158		1.3201927884				1950		17				1.7				1.7		1.7		1.7				1950		4		0.4		1.7		1.7		1.7

		1924		5		11				1		0		2.7292837039		1.3201927884				1960		15				1.5				1.5		1.5		1.5				1960		5		0.5		1.5		1.5		1.5

		1925		2		4				0		0		2.981995158		1.3201927884				1970		8				0.8				0.8		0.8		0.8				1970		3		0.3		0.8		0.8		0.8

		1926		8		11				4		0		50.2209782874		1.3201927884				1980		10				1				1		1		1				1980		3		0.3		1		1		1

		1927		4		7				0		0		2.981995158		1.3201927884				1990		14				1.4				1.4		1.4		1.4				1990		2		0.2		1.4		1.4		1.4

		1928		4		6				1		1		2.7292837039		4.7526940384				2000		22.5				2.25				2.25		2.25		2.25				2000		8		2.25		2.25		2.25		2.25

		1929		3		3				1		0		2.7292837039		1.3201927884

		1930		2		2				1		0		2.7292837039		1.3201927884

		1931		2		9				0		0		2.981995158		1.3201927884

		1932		6		11				3		1		13.7177672174		4.7526940384				storm count		cat 4+				total				%4		cat 5		%5

		1933		10		21				2		0		4.9959769495		1.3201927884				1900		2				40				0.05		0		0

		1934		6		11				0		0		2.981995158		1.3201927884				1910		6				37				0.1621621622		0		0

		1935		5		6				1		1		2.7292837039		4.7526940384				1920		9				42				0.2142857143		1		0.0238095238

		1936		7		16				0		0		2.981995158		1.3201927884				1930		9				47				0.1914893617		3		0.0638297872

		1937		3		9				0		0		2.981995158		1.3201927884				1940		10				50				0.2		1		0.02

		1938		3		8				1		1		2.7292837039		4.7526940384				1950		17				69				0.2463768116		4		0.0579710145

		1939		3		5				1		0		2.7292837039		1.3201927884				1960		15				61				0.2459016393		5		0.0819672131

		1940		4		8				0		0		2.981995158		1.3201927884				1970		8				49				0.1632653061		3		0.0612244898

		1941		4		6				0		0		2.981995158		1.3201927884				1980		10				52				0.1923076923		3		0.0576923077

		1942		4		10				0		0		2.981995158		1.3201927884				1990		14				64				0.21875		2		0.03125

		1943		5		10				1		0		2.7292837039		1.3201927884				2000		22.5				71				0.3169014085		8		0.1126760563

		1944		7		11				1		0		2.7292837039		1.3201927884

		1945		5		11				2		0		4.9959769495		1.3201927884

		1946		3		6				1		0		2.7292837039		1.3201927884

		1947		5		9				1		1		2.7292837039		4.7526940384

		1948		6		9				2		0		4.9959769495		1.3201927884

		1949		7		13				2		0		4.9959769495		1.3201927884

		1950		11		13				3		1		13.7177672174		4.7526940384

		1951		8		10				2		1		4.9959769495		4.7526940384

		1952		6		7				1		0		2.7292837039		1.3201927884

		1953		6		14				1		0		2.7292837039		1.3201927884

		1954		8		11				1		0		2.7292837039		1.3201927884

		1955		9		12				2		1		4.9959769495		4.7526940384

		1956		4		8				1		0		2.7292837039		1.3201927884

		1957		3		8				2		0		4.9959769495		1.3201927884

		1958		7		10				3		1		13.7177672174		4.7526940384

		1959		7		11				1		0		2.7292837039		1.3201927884

		1960		4		7				2		1		4.9959769495		4.7526940384

		1961		8		11				4		2		50.2209782874		34.2193970762

		1962		3		5				0		0		2.981995158		1.3201927884

		1963		7		9				1		0		2.7292837039		1.3201927884

		1964		6		12				4		0		50.2209782874		1.3201927884

		1965		4		6				1		0		2.7292837039		1.3201927884

		1966		7		11				1		0		2.7292837039		1.3201927884

		1967		6		8				1		1		2.7292837039		4.7526940384

		1968		4		7		1		0		0		2.981995158		1.3201927884

		1969		12		17		1		1		1		2.7292837039		4.7526940384

		1970		5		10				0		0		2.981995158		1.3201927884

		1971		6		13				1		1		2.7292837039		4.7526940384

		1972		3		4		3		0		0		2.981995158		1.3201927884

		1973		4		7		1		0		0		2.981995158		1.3201927884

		1974		4		7		4		1		0		2.7292837039		1.3201927884

		1975		6		8		1		1		0		2.7292837039		1.3201927884

		1976		6		8		2		0		0		2.981995158		1.3201927884

		1977		5		6				1		1		2.7292837039		4.7526940384

		1978		5		11		1		2		0		4.9959769495		1.3201927884

		1979		5		8		1		2		1		4.9959769495		4.7526940384

		1980		9		11				1		1		2.7292837039		4.7526940384

		1981		7		11		1		1		0		2.7292837039		1.3201927884

		1982		2		5		1		1		0		2.7292837039		1.3201927884

		1983		3		4				0		0		2.981995158		1.3201927884

		1984		5		12		1		1		0		2.7292837039		1.3201927884

		1985		7		11				1		0		2.7292837039		1.3201927884

		1986		4		6				0		0		2.981995158		1.3201927884

		1987		3		7				0		0		2.981995158		1.3201927884

		1988		5		12				3		1		13.7177672174		4.7526940384

		1989		7		11				2		1		4.9959769495		4.7526940384

		1990		8		14				0		0		2.981995158		1.3201927884

		1991		4		8				1		0		2.7292837039		1.3201927884

		1992		4		6		1		1		1		2.7292837039		4.7526940384

		1993		4		8				0		0		2.981995158		1.3201927884

		1994		3		7				0		0		2.981995158		1.3201927884

		1995		11		19				3		0		13.7177672174		1.3201927884

		1996		9		13				2		0		4.9959769495		1.3201927884

		1997		3		7		1		0		0		2.981995158		1.3201927884

		1998		10		14				2		1		4.9959769495		4.7526940384

		1999		8		12				5		0		229.8248158913		1.3201927884

		2000		8		14		1		2		0		4.9959769495		1.3201927884

		2001		9		15				2		0		4.9959769495		1.3201927884

		2002		4		12				1		0		2.7292837039		1.3201927884

		2003		7		16				2		1		4.9959769495		4.7526940384

		2004		9		14		1		4		1		50.2209782874		4.7526940384

		2005		15		27		1		5		4		229.8248158913		5321.8006332925

		2006		5		10				0		0		2.981995158		1.3201927884

		2007		6		14		1		2		2		4.9959769495		34.2193970762

		108

		sum								118		30

		ave								1.0925925926		0.2777777778
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						A. pre-1910 corrected				1.1		1.1		1.1		1.3		1.2		1.2

						B. pre-1950 data corrected				1.1		1.1		1.1		1.3		1.1		1.1

						C. pre-1960 data corrected				1.25		1.5		1.75		1.1		1.5		1.75

						H		H/yr		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

				1900		40		4		6.05		7.26		8.47		7.436		7.92		9.24

				1910		37		3.7		5.0875		6.105		7.1225		5.291		6.105		7.1225

				1920		42		4.2		5.775		6.93		8.085		6.006		6.93		8.085

				1930		47		4.7		6.4625		7.755		9.0475		6.721		7.755		9.0475

				1940		50		5		6.875		8.25		9.625		7.15		8.25		9.625

				1950		69		6.9		8.625		10.35		12.075		7.59		10.35		12.075

				1960		61		6.1		6.1		6.1		6.1		6.1		6.1		6.1

				1970		49		4.9		4.9		4.9		4.9		4.9		4.9		4.9

				1980		52		5.2		5.2		5.2		5.2		5.2		5.2		5.2

				1990		64		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		00-08		2000		71		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889		7.8888888889

				sum		582

				ave/dec		52.9090909091
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												pre-1950 data corrected

		storm count		cat 4+		per year						75% correction		50% correction		25% correction

		1900		2		0.2						0.25		0.3		0.35

		1910		6		0.6						0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8

		1980		10		1						1		1		1

		1990		14		1.4						1.4		1.4		1.4

		2000		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year						A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2						0.275		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6						0.75		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9						1.125		1.35		1.575		1.125		1.35		1.575

		1940		10		1						1.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7						1.7		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5						1.5		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8						0.8		0.8		0.8		0.8		0.8		0.8

		1980		10		1						1		1		1		1		1		1

		1990		14		1.4						1.4		1.4		1.4		1.4		1.4		1.4

		00-08		27.5		3.0555555556						3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556

				A. pre-1910 corrected								1.1		1.1		1.1		1.2		1.2		1.2

				B. pre-1950 data corrected								1.25		1.5		1.75		1.25		1.5		1.75

				C. pre-1960 data corrected								1		1		1		1		1		1

		storm count		cat 4+		per year		total H		%cat4/decade		A-1.1,B-1.1,C-1.25		A-1.1,B-1.1,C-1.5		A-1.1,B-1.1,C-1.75		A-1.2,B-1.1,C-1.25		A-1.2,B-1.1,C-1.5		A-1.2,B-1.1,C-1.75

		1900		2		0.2		40		0.05		0.06875		0.33		0.385		0.3		0.36		0.42

		1910		6		0.6		37		0.1621621622		0.2027027027		0.9		1.05		0.75		0.9		1.05

		1920		9		0.9		42		0.2142857143		0.2678571429		1.35		1.575		1.125		1.35		1.575

		1930		9		0.9		47		0.1914893617		0.2393617021		1.35		1.575		1.125		1.35		1.575

		1940		10		1		50		0.2		0.25		1.5		1.75		1.25		1.5		1.75

		1950		17		1.7		69		0.2463768116		0.2463768116		1.7		1.7		1.7		1.7		1.7

		1960		15		1.5		61		0.2459016393		0.2459016393		1.5		1.5		1.5		1.5		1.5

		1970		8		0.8		49		0.1632653061		0.1632653061		0.8		0.8		0.8		0.8		0.8

		1980		10		1		52		0.1923076923		0.1923076923		1		1		1		1		1

		1990		14		1.4		64		0.21875		0.21875		1.8		1.8		1.8		1.8		1.8

		00-08		27.5		3.0555555556		71		0.3873239437		0.3873239437		3.0555555556		3.0555555556		3.0555555556		3.0555555556		3.0555555556
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		storm count		cat 5		per year		75% correction		50% correction		25% correction

		1900		0		0		0		0		0

		1910		0		0		0		0		0

		1920		1		0.1		0.125		0.15		0.175

		1930		3		0.3		0.375		0.45		0.525

		1940		1		0.1		0.125		0.15		0.175

		1950		4		0.4		1.7		1.7		1.7

		1960		5		0.5		1.5		1.5		1.5

		1970		3		0.3		0.8		0.8		0.8

		1980		3		0.3		1		1		1

		1990		2		0.2		1.4		1.4		1.4

		2000		8		2.25		2.25		2.25		2.25
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				cumulative sum		17 grids

		1900		1299		1282

		1910		1172		1150

		1920		1127		1113

		1930		1479		1453

		1940		1391		1378

		1950		1902		1872

		1960		1877		1863

		1970		1301		1294

		1980		1266		1259

		1990		1795		1766

		2000		1540		1512
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Grids

		Grid #		Lat 1		Lat 2		Lng 1		Lng 2

		1		10		20		-50		-60

		2		10		20		-60		-70

		3		10		20		-70		-80

		4		10		20		-80		-90

		5		10		20		-90		-100

		6		20		30		-50		-60

		7		20		30		-60		-70

		8		20		30		-70		-80

		9		20		30		-80		-90

		10		20		30		-90		-100

		11		30		40		-50		-60

		12		30		40		-60		-70

		13		30		40		-70		-80

		14		30		40		-80		-90

		15		30		40		-90		-100

		16		40		50		-50		-60

		17		40		50		-60		-70

		18 no		40		50		-70		-80

		19 no		40		50		-80		-90

		20 no		40		50		-90		-100





1

		1900		86		0.0670826833		6.7082683307

		1910		49		0.0426086957		4.2608695652

		1920		58		0.0521114106		5.2111410602

		1930		74		0.0509291122		5.0929112182

		1940		34		0.0246734398		2.4673439768

		1950		157		0.0838675214		8.3867521368

		1960		123		0.0660225443		6.6022544283

		1970		75		0.0579598145		5.7959814529

		1980		77		0.0611596505		6.1159650516

		1990		143		0.0809739524		8.0973952435

		2000		54		0.0357142857		3.5714285714
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Percent of Events in Grid

Grid 1



2

		1900		82		0.0639625585		6.3962558502

		1910		103		0.0895652174		8.9565217391

		1920		70		0.0628930818		6.2893081761

		1930		83		0.0571231934		5.7123193393

		1940		66		0.0478955007		4.7895500726

		1950		117		0.0625		6.25

		1960		111		0.0595813205		5.9581320451

		1970		76		0.0587326121		5.8732612056

		1980		78		0.0619539317		6.1953931692

		1990		108		0.0611551529		6.1155152888

		2000		110		0.0727513228		7.2751322751
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Grid 2



3

		1900		124		0.096723869		9.6723868955

		1910		121		0.1052173913		10.5217391304

		1920		27		0.0242587601		2.4258760108

		1930		143		0.0984170681		9.8417068135

		1940		44		0.0319303338		3.1930333817

		1950		77		0.0411324786		4.1132478632

		1960		59		0.0316693505		3.166935051

		1970		52		0.0401854714		4.0185471406

		1980		39		0.0309769658		3.0976965846

		1990		76		0.0430351076		4.3035107588

		2000		115		0.0760582011		7.6058201058
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4

		1900		86		0.0670826833		6.7082683307

		1910		116		0.1008695652		10.0869565217

		1920		96		0.0862533693		8.6253369272

		1930		115		0.0791465933		7.9146593255

		1940		90		0.0653120464		6.5312046444

		1950		60		0.0320512821		3.2051282051

		1960		133		0.0713902308		7.1390230811

		1970		83		0.0641421947		6.4142194745

		1980		43		0.0341540905		3.4154090548

		1990		146		0.0826727067		8.2672706682

		2000		119		0.0787037037		7.8703703704
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5

		1900		27		0.0210608424		2.1060842434

		1910		7		0.0060869565		0.6086956522

		1920		19		0.0170709793		1.7070979335

		1930		21		0.0144528562		1.445285616

		1940		41		0.0297532656		2.9753265602

		1950		8		0.0042735043		0.4273504274

		1960		8		0.0042941492		0.4294149222

		1970		19		0.014683153		1.4683153014

		1980		2		0.0015885624		0.1588562351

		1990		27		0.0152887882		1.5288788222

		2000		15		0.0099206349		0.9920634921
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6

		1900		39		0.0304212168		3.0421216849

		1910		25		0.0217391304		2.1739130435

		1920		53		0.0476190476		4.7619047619

		1930		76		0.0523055747		5.2305574673

		1940		16		0.0116110305		1.1611030479

		1950		134		0.0715811966		7.1581196581

		1960		115		0.0617283951		6.1728395062

		1970		76		0.0587326121		5.8732612056

		1980		80		0.063542494		6.3542494043

		1990		92		0.0520951302		5.2095130238

		2000		73		0.0482804233		4.828042328
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Grid 6



7

		1900		100		0.0780031201		7.8003120125

		1910		68		0.0591304348		5.9130434783

		1920		125		0.1123090746		11.2309074573

		1930		143		0.0984170681		9.8417068135

		1940		124		0.0899854862		8.9985486212

		1950		205		0.109508547		10.9508547009

		1960		196		0.1052066559		10.5206655931

		1970		94		0.0726429675		7.2642967543

		1980		86		0.0683081811		6.8308181096

		1990		209		0.1183465459		11.8346545866

		2000		135		0.0892857143		8.9285714286
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8

		1900		195		0.1521060842		15.2106084243

		1910		58		0.0504347826		5.0434782609

		1920		131		0.1176999102		11.7699910153

		1930		180		0.1238816242		12.3881624226

		1940		154		0.1117561684		11.175616836

		1950		248		0.1324786325		13.2478632479

		1960		215		0.1154052603		11.5405260333

		1970		82		0.0633693972		6.3369397218

		1980		91		0.072279587		7.2279586974

		1990		142		0.080407701		8.0407701019

		2000		136		0.0899470899		8.9947089947
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9

		1900		168		0.1310452418		13.104524181

		1910		181		0.1573913043		15.7391304348

		1920		133		0.1194968553		11.9496855346

		1930		145		0.0997935306		9.9793530626

		1940		154		0.1117561684		11.175616836

		1950		127		0.0678418803		6.7841880342

		1960		161		0.0864197531		8.6419753086

		1970		117		0.0904173107		9.0417310665

		1980		141		0.1119936458		11.1993645751

		1990		82		0.0464326161		4.6432616082

		2000		172		0.1137566138		11.3756613757
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10

		1900		74		0.0577223089		5.7722308892

		1910		68		0.0591304348		5.9130434783

		1920		57		0.051212938		5.1212938005

		1930		159		0.1094287681		10.9428768066

		1940		157		0.1139332366		11.3933236575

		1950		109		0.0582264957		5.8226495726

		1960		99		0.0531400966		5.3140096618

		1970		157		0.1213292117		12.1329211747

		1980		124		0.0984908658		9.8490865766

		1990		101		0.057191393		5.7191392978

		2000		85		0.0562169312		5.6216931217
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11

		1900		52		0.0405616225		4.0561622465

		1910		25		0.0217391304		2.1739130435

		1920		50		0.0449236298		4.4923629829

		1930		26		0.0178940124		1.7894012388

		1940		47		0.034107402		3.4107402032

		1950		118		0.063034188		6.3034188034

		1960		122		0.0654857756		6.5485775631

		1970		95		0.0734157651		7.341576507

		1980		120		0.0953137411		9.5313741064

		1990		193		0.1092865232		10.9286523216

		2000		62		0.041005291		4.1005291005
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12

		1900		66		0.0514820593		5.1482059282

		1910		93		0.0808695652		8.0869565217

		1920		83		0.0745732255		7.4573225517

		1930		74		0.0509291122		5.0929112182

		1940		116		0.084179971		8.4179970972

		1950		148		0.0790598291		7.905982906

		1960		128		0.0687063875		6.8706387547

		1970		108		0.0834621329		8.3462132921

		1980		128		0.1016679905		10.1667990469

		1990		114		0.0645526614		6.4552661382

		2000		118		0.078042328		7.8042328042
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13

		1900		87		0.0678627145		6.7862714509

		1910		94		0.0817391304		8.1739130435

		1920		72		0.064690027		6.4690026954

		1930		79		0.0543702684		5.437026841

		1940		126		0.091436865		9.1436865022

		1950		203		0.1084401709		10.844017094

		1960		203		0.1089640365		10.89640365

		1970		123		0.0950540958		9.5054095827

		1980		99		0.0786338364		7.8633836378

		1990		162		0.0917327293		9.1732729332

		2000		167		0.1104497354		11.044973545
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14

		1900		50		0.0390015601		3.9001560062

		1910		87		0.0756521739		7.5652173913

		1920		49		0.0440251572		4.4025157233

		1930		55		0.0378527185		3.7852718513

		1940		53		0.0384615385		3.8461538462

		1950		49		0.0261752137		2.6175213675

		1960		67		0.0359634997		3.5963499732

		1970		63		0.0486862442		4.8686244204

		1980		35		0.0277998411		2.7799841144

		1990		59		0.0334088335		3.3408833522

		2000		71		0.046957672		4.6957671958





14

		



Years

Percent of Events in Grid

Grid 14



15

		1900		22		0.0171606864		1.7160686427

		1910		28		0.0243478261		2.4347826087

		1920		37		0.0332434861		3.3243486074

		1930		12		0.0082587749		0.8258774948

		1940		64		0.0464441219		4.6444121916

		1950		14		0.0074786325		0.7478632479

		1960		19		0.0101986044		1.0198604402

		1970		12		0.0092735703		0.9273570325

		1980		49		0.0389197776		3.8919777601

		1990		7		0.0039637599		0.3963759909

		2000		16		0.0105820106		1.0582010582
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Years

Percent of Events in Grid

Grid 15



16

		1900		10		0.007800312		0.7800312012

		1910		15		0.0130434783		1.3043478261

		1920		39		0.0350404313		3.5040431267

		1930		28		0.0192704749		1.927047488

		1940		42		0.030478955		3.0478955007

		1950		51		0.0272435897		2.7243589744

		1960		51		0.0273752013		2.7375201288

		1970		41		0.0316846986		3.1684698609

		1980		51		0.04050834		4.0508339952

		1990		55		0.0311438279		3.114382786

		2000		28		0.0185185185		1.8518518519
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Years

Percent of Events in Grid

Grid 16



17

		1900		14		0.0109204368		1.0920436817

		1910		12		0.0104347826		1.0434782609

		1920		14		0.0125786164		1.2578616352

		1930		40		0.0275292498		2.7529249828

		1940		50		0.0362844702		3.6284470247

		1950		47		0.0251068376		2.5106837607

		1960		53		0.0284487386		2.8448738594

		1970		21		0.0162287481		1.6228748068

		1980		16		0.0127084988		1.2708498809

		1990		50		0.0283125708		2.8312570781

		2000		36		0.0238095238		2.380952381
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Years

Percent of Events in Grid

Grid 17
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