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ABSTRACT 

The events leading up to the American Revolution (from 1750 to 1776) will be 

analyzed to determine how much climate possibly played a role.  Reconstructed 

values of temperature, precipitation, and Palmer Drought Severity Index (PDSI) 

from tree ring data will be used and directly compared to major events preceding 

the start of the revolution, with a focus on new taxes and acts.  Focus will also 

be the potential effects of temperature and precipitation on agriculture and 

farmers during the timeframe. 

 

1. Introduction 

 The American Revolution was arguably one of the more important and influential events 

of modern, or potentially any time.  It was not only an act against an oppressive superpower, 

but also the creation of a new one.  The actions of many seemingly ordinary citizens of the 

English throne set forth a change in history so staggering and influential that even over two-

hundred years later, movies and other forms of entertainment are still dramatizing the events.  

The events leading up to the American Revolution were many, and numerous factors, such as 

taxes and other laws set by England, came into play when the peoples of America decided to 

rebel.  However, one factor that may not be considered by many is the effects climate could 

have had on the events leading up to this rebellion.  While it is obvious that climate alone 

could not have caused the American Colonies to rebel, it is quite possible that it played a 

very important and influential role in the events leading to the American Revolution. 

2. Literature review 

 Throughout the course of this study, one of the most important variables to look at is the 

amount of precipitation.  This is important due to the focus on agriculture, and the obvious 

importance of rainfall to this.  One of the more useful parameters to look at is the Palmer 
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Drought Severity Index (PDSI).  PDSI values are derived from cases of extreme drought in 

the past, and are “…based on the principles of a balance between moisture supply and 

demand…” (Heddinghaus and Sabol 1991).  Values typically range from -4 to 4, and are 

given by the equation 
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where Xi is the current PDSI, Xi-1 is the previous PDSI, and Zi is the z index.  The z index is 

in turn given by the equation 

)ˆ( PPkZ  

where k is the climatic weighing factor, which changes with geographical location, P is the 

monthly precipitation, and P̂  is “climatically appropriate for existing conditions 

precipitation”, which takes into consideration evapotransporation, runoff, soil moisture 

recharge, and soil moisture loss (Heddinghaus and Sabol 1991).  These values can be useful 

when trying to comprehend the severity of drought at during a given month, season, or year 

(see Table 1). 

Ever since they began to colonize North America, Great Britain tried to keep a strong 

hold over their new colonies (see Fig. 1); this was not an easy task with the Atlantic Ocean 

sitting between them.  Naturally, Britain levied numerous taxes on the colonies (see Table 2).  

This study’s timeframe begins with the passage of the Iron Act in 1750.  This act was to 

protect the English iron industry by prohibiting the colonies from building industry to create 

(1) 

(2) 
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Table 1.  PDSI values split into descriptive classes (adapted from Heddinghaus and Sabol 1991). 

PDSI Class PDSI Class 

4 and above Extremely Wet -0.50 to – 0.99 Incipient Drought 

3.00 to 3.99 Very Wet -1.00 to -1.99 Mild Drought 

2.00 to 2.99 Moderately Wet -2.00 to -2.99 Moderate Drought 

1.00 to 1.99 Slightly Wet -3.00 to -3.99 Severe Drought 

0.50 to 0.99 Incipient Wet Spell -4 and below Extreme Drought 

0.49 to -0.49 Near Normal 

 

iron, such as steel furnaces and rolling and slitting mills (Morris 1965).  This was followed 

quickly the next year by the Currency Act, which banned the colonies from issuing paper 

money (Morris 1965).  Colonists could not have been thrilled with all of these new taxes, but 

the events beginning in 1754 would shift their attention elsewhere.  The French and Indian 

War, also known as the Seven Years War, started in 1754 when the Native Americans and 

French allied in a fight against English westward movement.  The fighting pushed the 

English colonists back eastward, and caused many new settlements to be attacked by Native 

American tribes.  The Seven Years War lasted until 1763 when the Peace of Paris treaty was 

signed (Morison 1965).  This long war occupied Britain and the American colonies, and took 

all attention off new taxes and other oppressive acts against the colonists.  However, the 

subsequent effects of this war would have dire effects on the people of the thirteen colonies. 

 The same year as the French and Indian War ended, a new series of taxes and acts 

to help Great Britain pay for the long conflict began to emerge.  This started with the passing 

of the Proclamation of 1763, which prohibited the American colonists from settling or 

purchasing land to the west of the Appalachian Mountains, and forced those who were settled  
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Figure 1.  Map of the thirteen original American colonies showing the extent of English Settlement 

from 1607 to 1760 (Morison 1965). 
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Table 2.  Major acts and taxes leading up to the American Revolution from 1750 to 1774 (Morris 1965). 

Year Act Name Purpose 

1750 Iron Act Colonies could not build any steel or iron 

industry. 

1751 Currency Act (1751) Colonies could not print their own paper 

money. 

1763 Proclamation of 1763 Colonists could not settle west of the 

Appalachian Mountains. 

1764 Sugar Act Placed new or higher taxes on sugar, coffee, 

textiles, and indigo. 

1764 Currency Act (1764) Extended ban on Colonies making their own 

legal tender. 

1765 Quartering Act Colonists had to provide food and shelter to 

British soldiers. 

1765 Stamp Act First direct tax on Colonies; placed taxes on 

many paper documents and periodicals. 

1766 Declaratory Act 
Stated that Britain had complete control over 

what taxes and acts to levy against the 

Colonies. 

1767 Townshend Acts 
Taxes on lead, paper, tea, glass, and paints. 

1773 Tea Act 
Gave the British East India Company a 

virtual monopoly on the American tea 

market. 

1774 Coercive Acts 
A series of acts in response to the Boston Tea 

Party, including the virtual shut down of 

Boston Harbor. 

 

there to move back east.  This was an attempt to quell tensions with the Native American  

tribes after the French and Indian War revealed how susceptible these remote settlements 

were to attack (Morris 1965).  The following year brought more new taxes, with both the 

Sugar Act, and another Currency Act being passed.  The Sugar Act, also known as the 

American Revenue Act, taxed such commodities as sugar, and increased import tariffs on 

coffee, indigo, and textiles (Morris 1965).  The new Currency Act extended the prohibition 

of the production of legal tender currency by the Colonies.  More interesting is that the act 
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nullified any and all acts that were passed by the colonies that went against the acts of Britain 

(Morris 1965).  More acts followed in 1765, including the Quartering Act which stated that 

colonists must provide shelter and food to British troops, and the Stamp Act.  The former set 

new taxes on paper tabloids, including newspapers, almanacs, legal documents, and even 

playing cards among other things (Morris 1965).  This onslaught of new taxes and oppressive 

acts frustrated many colonists, which lead to the passing of the Virginia Resolutions that 

same year.  These resolves stated that only Virginia could levy a tax on Virginians (Morison 

1965).  In October the Stamp Act Congress was formed and included most of the colonies.  

During this meeting, the colonists drafted resolutions declaring their grievance with the acts 

passed by the English Parliament, and stated that they should not be taxed without adequate 

representation (Morris 1965).  The colonies were starting to lose patience with their overlord.  

Their actions seemed to have a positive effect, as the following year in March the British 

Parliament repealed the Stamp Act.  However, the colonists could not celebrate for long, as 

during this same meeting the Parliament passed the Declaratory Act.  This act stated that the 

British had complete authority over the American colonies, including the right to pass any 

laws in any and all situations.  Britain did, as the following year brought the Townshend 

Acts, which put import duties on commodities such as tea, paper, lead, glass, and paints 

(Morris, 1965). 

 The people of the American colonies were probably not ecstatic at all about these 

new heavy taxes.  Tensions were high between the colonists and the British troops, which 

amounted to one of the major turning points in the events leading up to the American 

Revolution.  A group which John Adams described as very diverse were throwing snowballs 

at a British soldier who was standing guard at a customs house in Boston, Massachusetts.  
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British reinforcements arrived and confronted the angry mob which now consisted of 

“…several hundred boys and men” (Morison 1965).  After being taunted by the mob for 

around thirty minutes, one of the soldiers lost his temper and fired without orders into the 

crowd of colonists.  The other soldiers followed, and began firing into the mob.  In the end, 

three colonists were killed, and two were mortally wounded.  This led to an uproar from the 

radical colonists, and they named the event the “Boston Massacre” (Morison 1965).  It was 

clear that many of the American settlers had enough of the British rule over them.  Things 

only escalated further in 1773 with the passage of the Tea Act by Britain.  This was passed 

due to the East India Company in England being nearly bankrupt.  Due to the company’s 

hold on India, England had a good reason to save the company.  They decided to place an 

import tax on teas exported to the American colonies, and allowed the East India Company to 

sell tea directly to the sellers in the colonies (Morris 1965).  This incited another rebellion 

from some colonists in the form of the “Boston Tea Party.”  When two ships carrying British 

tea sailed into the harbor, Samuel Adams gathered a convention of committees.  The 

convention sent out a message to Boston’s Royal Governor Thomas Hutchinson to tell him to 

force the ships to turn around and return the tea to Britain.  When the Governor refused, a 

mob who were disguised as “…Mohawk Indians and Negroes rushed down to the waterfront 

and emptied 342 big chests of precious tea into the harbor” (Morison 1965).  This, of course, 

did not go over well with England, and the following May in 1774 they passed the Coercive 

Acts, including the Boston Port Bill, which banned the loading or unloading of all ships in 

Boston Harbor, effectively shutting it down.  Other acts protected British officials from being 

sued by colonists (Morris 1965).  The opinion of the British oppression with most colonists 

seemed to be very negative, and future conflicts were inevitable.  With minor fighting 
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beginning to ensue in 1775, British forces moved towards Concord, Massachusetts to destroy 

munitions colonists had stored there.  Upon arrival at Lexington, the forces met up with a 

band of colonist rebels (Minute Men) lined up against their advance.  A shot was fired, no 

one knows by whom, and the American Revolutionary War essentially began.  After years of 

oppression, the colonists had enough (Morison 1965).  A little over a year later in 1776, the 

Declaration of Independence was signed, officially stating the Colonies’ desire to break off 

ties with Britain. 

3. Methodology 

 Temperature and precipitation data for this study were retrieved from climate 

reconstructions via proxy data, specifically tree rings.  Maps of temperature and precipitation 

anomalies for the continental United States (CONUS) were generated using tree-ring data 

compiled by Fritts (1991) and were retrieved through National Climatic Data Center 

(NCDC).  Drought information was collected in the form of reconstructed Palmer Drought 

Severity Indices (PDSI) for summers, using data reconstructed by Cook et al (1999) via tree-

rings.  Finally, Northern Hemisphere temperature anomaly reconstructions via tree rings 

were also used via Wilson et al (2007).  The former is given in z-scores, or the number of 

standard deviations one value is away from the mean of a data set.  These are useful in seeing 

how different a temperature is from the rest of the data set’s average.  These temperature and 

precipitation data will be compared with major events leading up to the American 

Revolutionary War from 1750 to the signing of the Declaration of Independence in 1776.  

The events during the Revolutionary War after 1776 will not be the focus of this study.  The 

study will focus on farming, and how temperature and more importantly precipitation 

affected farmers in the mid-1700s, and therefore how that could have potentially drove the 
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colonies to revolution.  From this analysis, conclusions will be made as to the amount of 

effect climate potentially played in the American Revolution.  We will consider data between 

the dates of 1750 and 1776, and split the analysis into three sections.  Starting at 1750 until 

1763, when numerous taxes began to be passed by the Britain.  We will then look until 1770: 

the time of the Boston Massacre, one of the major climaxes of the events leading up to the 

Revolution.  From there, we will look until the signing of the Declaration of Independence in 

1776.  This study will mostly be looking at annual averages.  Of course, much of the analysis 

done will not be statistical, but rather comparing statistical data to historical events to find 

any potential trends. 

4. Data analysis 

a. 1750 to 1763   

  Temperatures around 1750 were slightly below normal, and on a downward trend 

(see Fig. 2).  This was the year the English Parliament passed the Iron Act, one of the first of 

many taxes to come for the American colonies.  Reconstructed PDSI values, however, show 

that drought was not severe at this time; in fact, PDSI values were on the rise (see Fig. 3).  

While these taxes most certainly annoyed the English colonists, they were not under 

unusually harsh times in terms of climate.  Citizens may have had a neutral opinion of this 

and the Currency Act of the following year due to the more favorable weather, and 

potentially better crop harvest the rains were bringing.  By 1757, PDSI values fell to almost   

-2, signifying a moderate drought.  However, no new taxes were put into place by England at 

this time, as they and the Americans were preoccupied with fighting the French-Indian War.  

These were certainly harder times for the American Colonists, but with more important 

matters to attend to, rebellion probably rarely crossed the minds of most.  Things would not  
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improve for the colonists.  In 1763, when the French and Indian war finally ended, England 

began passing a new series of legislation to, as many Americans felt, oppress the colonies.  

This came at a time directly after another moderate drought played havoc with farmers in 

1762 (see Fig. 4).  The Proclamation of 1763 was drafted by the British Parliament in part to 

ease tensions with the Native American people, and prohibited any English settlement to the 

west of the Appalachian Mountains.  Although 1763 was a year of higher rainfall and 

temperatures, what was coming for the colonists in the following years, both climatologically 

and politically, would drive them to revolution.  

b.  1764 to 1769  

 The year 1764 was drier and colder in North America, especially when compared to the 

previous year (see Fig. 5 and Fig. 6).  Another mild drought was once again affecting the  

 

Figure 2.  Graph plotting reconstructed normalized temperature z-scores from -1.5 to 1.5 in red, and 

reconstructed PDSI values, from 1750 to 1776 (Wilson et al. 2007; Cook et al. 1999). 
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Figure 3.  Graph plotting reconstructed normalized temperature z-scores from -1.5 to 1.5 in red, and 

reconstructed PDSI values from 1750 to 1763.  Major events relating to the American Revolution in 

blue boxes (Wilson et al. 2007; Cook et al. 1999). 

 

 

Figure 4.  Map of reconstructed PDSI values for the year 1762 (Cook et al. 1999). 
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Figure 5. Map showing reconstructed precipitation departure from normal in millimeters for the year 1764 (Fritts 

1991). 

 

 

Figure 6. Map showing reconstructed temperature departure from normal in degrees Celsius for the year 1764 

(Fritts 1991). 
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colonies.  At the same time, new taxes seemed to constantly be passed in England for the 

American Colonies (see Fig 7).  The Sugar and Currency Acts were enacted in order to help 

pay for the recently completed French and Indian War, as well as stop the colonists from 

issuing their own legal tender.  These came at an especially bad time, as the farmers, due to 

the drought, probably had fewer crops to sell for cash.  Colder temperatures and mild drought 

persisted through 1765, and so did the new taxes.  The Stamp Act and Quartering Act were 

both passed during this year, at a time where farmers must have been hurting from the mild, 

yet persistent dry conditions.  The lack of suitable crops for sale, plus these new oppressive 

taxes probably helped lead to Virginia passing the Virginia Resolutions the same year, stating 

that only the colony of Virginia could tax Virginians.  The following year, England repealed 

the Stamp Act, but put into effect the Declaratory Act.  Although the Declaratory Act was a 

major repression for the colonies, the fact that they had to deal with one less tax must have 

 

Figure 7. Graph plotting reconstructed normalized temperature z-scores from -1.5 to 1.5 in red, and reconstructed 

PDSI values from 1764 to 1769.  Major events relating to the American Revolution in blue boxes (Wilson et al. 2007; 

Cook et al. 1999). 
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been a relief to the colonists.  The drought had also, for the most part, subsided this year, and 

temperatures were around normal.  The mild drought returned in 1767, the same year as the  

Townshend Revenue Acts (see Fig. 8).  The sheer amount of commodities this new act taxes, 

along with another drier season must have come as a surprise to many farmers, potentially 

making this a terrible monetary year for them.  By this period, many people in the colonies 

had a shattered opinion of the British rule, and colonies began passing different documents 

and boycotts, such as the Virginia Resolves, in opposition to the taxes and oppression.  With 

the exception of these harsh words, no action was taken by the colonies to seriously threaten 

the British throne, potentially due to the drought subsiding around 1768.  By 1769, however, 

the dry conditions were back, and tensions were continuing to mount. 

c. 1770 to 1776   

  By 1770, these tensions were most likely at the highest they had been between the 

American Colonists and their homeland.  With another drought affecting their agriculture 

production (see Fig. 9), and by relation most of their income, taxes were once again taking a 

massive toll on the morale and contentment of the citizens.  This malcontent climaxed on 5 

March 1770 with the “Boston Massacre”.  This major event in the American Revolution 

came after numerous dry years from 1768 to 1770 (see Fig. 10).  Combined with the taxes, it 

is clear that many of the American Colonists finally had enough.  After years of heavy taxes 

and persistent drought affecting their crops, the financially and emotionally strapped citizens 

thought it was time to rebel.  Due to this revolt, the British Parliament repealed many of the 

acts, with the exception of the tea act.  By 1773, the moderate drought returned (see Fig. 11), 

and so did the British oppression.  The new tea act took effect, essentially giving a monopoly 

on tea to the British East India Company.  With crop fields and wallets becoming empty  
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Figure 8.  Map of reconstructed PDSI values for the year 1767 (Cook et al. 1999). 

 

Figure 9. Graph plotting reconstructed normalized temperature z-scores from -1.5 to 1.5 in red, and 

reconstructed PDSI values from 1770 to 1776.  Major events relating to the American Revolution in blue boxes 

(Wilson et al. 2007; Cook et al. 1999). 
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again, colonial activists held a non-violent rebellion by throwing all of the tea off ships in the 

Boston Harbor, in an iconic event known as the “Boston Tea Party.”  In 1774, the 

reconstructed PDSI increases dramatically, to almost a value a 3, with temperatures also 

above normal.  This most likely lead to a few years of better harvests and more income for 

the farmers.  This increase of morale and finances, coupled with all that they had been 

through the previous two decades, as well as two new oppressive laws passed by the British 

 

 

Figure 11. Map of reconstructed PDSI values for the year 1773 (Cook et al. 1999). 

 

Figure 10. Maps of reconstructed precipitation departure from normal in millimeters for the years 1768 to 1770 

from left to right respectively (Fritts 1991). 
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in 1774 (Boston Port Bill; Coercive Acts), most likely helped cause the start of the 

Revolution.   The First Continental Congress met that same year, and it was clear there were 

uncertain times ahead for the colonists.  Luckily, the climate seemed to be more in their favor 

now, with the drought now subsided and temperatures more favorable.  The year 1775 

brought the start of the Revolution via the “shot heard around the word” at the battle at Old 

North Bridge.  This important event occurred during the warmest year in the 1770 to 1776 

period, not to mention the wettest so far in that period.  The colonists obviously had a 

newfound morale and sense of pride in their fight for independence.  In 1776 on a very hot 

day in Philadelphia, the Declaration of Independence was passed through the Continental 

Congress, officially declaring the American Colonies’ separation from the British 

Government. 

5. Conclusions and Further Research 

 Climate, with respect to temperature and precipitation, may have been one of the many 

influences of the Revolutionary War.  The combination of drought and new taxes really hurt 

American farmers, and could have definitely help lead to frustration and in turn, rebellion.  It 

is hard to quantify exactly how much of an effect climate had on the events preceding the 

revolution, but it is safe to say that drought and poor growing seasons mixed with new high 

taxes must have had a very negative effect.  In the future, this study could be expanded to 

compare weather and climate to battles and events during the revolution to see if they played 

a role in the outcome.  It would also be of interest to look at the climate of Europe before and 

during the revolution to see if their climate also played a role in the road to American 

independence.  
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