NATURAL DISASTERS AND CUBA’S AGRICULTURAL
PERFORMANCE: IS THERE A CORRELATION?
José Alvarez1
Almost since the beginning of the revolution in
1959, the Cuban leadership and some foreign scholars have blamed mother nature for the failures or inefficiencies of the agricultural sector.2 I could easily
fill many pages with quotes from Cuban officials, especially from President Castro, that illustrate my
point. I think that the quotes in Box 1 are sufficient.
They speak of both droughts and hurricanes. The
abundance of such quotes challenged me to research
the topic. Several questions came to mind: Can we
really say that nature has been especially devastating
during the current Cuban regime? Have there been
more natural disasters during the socialist period
than during similar prior periods? Is it easier to prepare for, and recover from, natural disasters after the
revolution? If yes, Why? Finally, and a sine qua non,
could I find data on droughts, flooding from excessive rains, hurricanes, and cold fronts? With those
questions in mind, I looked for the definition of the
events that encompassed natural disasters that apply
to Cuba, and then I began my search of the literature
to see what data were available. My objective was to
compare the period 1959-2002 with 1915-1958;
that is, 43 years before and after the revolution took
power.

DEFINITION OF TERMS
Although there are several natural disasters, I chose
those applicable to Cuba. They are: cold fronts,
flooding, drought, and hurricanes.
Cold fronts are not specifically defined in Cuba’s official statistics since they do not consider the temperature of the events. Rather, they are classified in terms
of wind velocity during the cold front: weak (winds
from 20 to 35 km/hour); moderate (winds from 35
to 55 km/hour), and strong (winds of 55 or more
km/hour). The official cold front season is from September to June (Anuario, various issues).
Flooding occurs when a body of water rises and overflows onto normally dry land. The Grade 7 Natural
Disasters Project3 classifies flooding according to its
origin into: coastal flooding of lakes and oceans, and
river flooding. In the case of Cuba, our concern
would be coastal flooding from hurricanes, and river
flooding from excessive rains. The Anuario Estadístico
de Cuba does not contain a specific definition.
Drought is a period of abnormally dry weather that
causes serious hydrological imbalance in an area.
There are three types of drought: meteorological
(lack of rain over a long period of time); hydrological
(critically low ground tables and reduced river and
stream flow); and agricultural (extended dry periods

1. The author would like to thank Jorge Pérez-López for his comments and suggestions on an earlier draft.
2. It is interesting to note that “extreme climatic conditions” also have been used to justify other revolutionary agricultural failures. For
example, Utting (1992) uses the excuse for the Sandinista experiment in Nicaragua.
3. http://www.germantown.k12.il.us/html/floods.html.
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Selected Statements by Cuban Officials on Natural Disasters

And what was that forced us to pay attention to the
hydraulic problem?...It was the drought phenomenon, the tremendous drought that took place in the
years 1961 and 1962.
— Fidel Castro (1990, p. 282).
Our farmers can not continue at the mercy of hurricanes, of floodings, of droughts. Our work can not
depend on whether or not it rains.
— Fidel Castro (1990, p. 284).
Unless we conquer nature, nature will conquer us.
— Fidel Castro (1992, p. 71).
First all of, Cuban agriculture performed more
poorly during 1985 and 1986. This was principally
attributable to two factors: (1) there was an intensifying drought from 1983 through 1986; by 1986
rainfall was 35 percent below the historical average;
and (2) in November 1985 Cuba experienced its
most devastating hurricane since the revolution.
— Zimbalist and Brundenius (1991, pp. 250,
258).

We have heavy damage from the drought to our
sugarcane... We have pushed back the [2000-2001]
harvest start a bit to allow the cane to benefit a little
more from the rain.
— Ulises Rosales del Toro (“Current
Developments,” 2000, p. 18).
Given the reduction in cane yield caused by the
drought, the [2000-2001] harvest, which is about to
begin, will result in lower production than the last
one.
— Vice-President Carlos Lage (“Current
Developments,” 2000, p. 18).
Due to the embargo, and to adverse climatological
conditions, production of vegetables and of meat
from cattle, pigs and fowl decreased [in 1999-2000].
— Alfredo Jordán (Zúñiga, 2000, p. 1).
We know that the imperialists sometimes have been
trying to deflect hurricanes. And I suspect that on
certain occasions to deflect them to where they are
interested; even against us with counter-revolutionary purposes. We know—and it has been
published—that the Pentagon was conducting experiments to see if they could make the clouds discharge their water on the sea without reaching Cuba.
— Fidel Castro (1990, p. 441).

and general lack of rainfall resulting in a lack of moisture in the root zone of the soil, which severely damages the plants in the area). The “Palmer Drought
Severity Index” is used to indicate areas of the country that are more susceptible to drought. The agricultural and economic impacts are the most damaging
events.4 The Anuario does not contain a specific definition.
Hurricanes are warm-core tropical cyclones in which
the minimum sustained surface winds is 74 mph
(119 km/hr) or more. The Saffir-Simpson Hurricane
Scale classifies hurricanes as: category 1 (winds 74-95
4. http://www.germantown.k12.il.us/html/droughts1.html
5. http://www.nhc.noaa.gov/aboutsshs.html.
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mph or 119-153 km/hr); category 2 (winds 96-110
mph or 154-177 km/hr); category 3 (winds 111-130
mph or 178-209 km/hr); category 4 (winds 131-155
mph or 210-249 km/hr); and category 5 (winds
greater than 155 mph or 249 km/hr. This classification also considers differences in the size of storm
surge and resulting damages.5 The Anuario’s classification, according to their intensity, differs slightly
from the previous one. The three categories are: low
intensity (winds 115-150 km/hr); moderate intensity
(winds 151-200 km/hr); and high intensity (winds
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over 200 km/hr). The official hurricane season is
from June to November (Anuario, various issues).
SOURCES OF INFORMATION AND THEIR
USEFULNESS
Data were needed to quantify the previous four types
of natural disasters. My first place to search was the
Anuario Estadístico de Cuba. I found that the official
statistics had not changed in recent years. The Anuario still reports, with more or less degree of sophistication, several climatic parameters in different tables.
However, not all data were useful for this type of
analysis:
•

•

cold front information, and related data, are provided in several tables. They include: (a) the median temperature by province and selected
weather stations by year and month, for the current and several preceding years, but the comparisons are an average that includes only a few
years; and (b) the absolute maximum and minimum temperatures registered in two selected
weather stations by province, but there are few
observations for the period preceding 1959;
flooding information is not provided. A number
of variables that could be used as proxies appear
in several tables: (a) the median for total rainfall
by province and selected weather stations by year
and month, for the current and several preceding
years, but none is provided before 1959; and (b)
the median for total annual rainfall by province
for a few preceding years, compared with an average for previous decades, but the latter could
not be broken down by the periods under study;

•

drought data are not provided per se. The discussion of the preceding information is also applicable to droughts; and

•

hurricane data are provided. They include: (a)
total number of hurricanes by intensity, by
month, and for the current year and an average
of previous years sometimes starting in the nine-

teenth century; these data can not be broken
down by the periods under study, however; (b)
number of times that each region (western, central, and eastern) has been hit, by intensity, for
the current year and an average of previous years
sometimes starting in the nineteenth century,
but can not be broken down by the study periods.
All in all, despite the abundant information provided
by the Anuarios, none could be used because, either
some data were not reported, or those reported did
not correspond to the periods considered in this
study. A search of other Cuban official publications,
on hard copies or on the world wide web, did not
provide better results. For example, the web site of
the Institute of Meteorology (INSMET), part of the
Ministry of Science, Technology and Environment,6
only contains a summary of the history of the national weather service but provides no comprehensive statistical information.
During my search on the web, I came across the web
site of the U.S. National Oceanographic and Atmospheric Administration.7 One of the documents related to hurricanes contains more or less appropriate
data to assess if there are any differences between the
two periods under study. A very comprehensive and
voluminous publication by Rappaport and Fernández-Partagás covers the period 1492 to 1997. More
information was found in another site.8 Both were
used in an attempt to elucidate the questions posed
at the beginning of this article.
THE INCIDENCE AND SEVERITY OF
HURRICANES IN CUBA, 1915-1958 AND
1959-2002
Atlantic tropical hurricanes9 from 1492 to date have
been compiled from historical documents and current weather data by Rappaport and Fernandez-Partagas. They list a total of 467 hurricanes. The first list
contains the deadliest 259, those hurricanes causing
at least 25 deaths. The second list contains 208 hurri-

6. http://www.met.inf.cu/historia/breve.htm.
7. http://www.nhc.noaa.gov/.
8. http://www.hurricanecity.com/.
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Ranking of 259 Atlantic Tropical
Hurricanes Causing at Least 25
Deaths, Cuba, 1915-1997a

Rank
(by number of
deaths)
5
10
43
50
54
78
79
115
155
165
168
253

Name
of Hurricaneb
Flora
—
—
—
Fox
—
Hilda
—
Alma
—
—
—

Dates active
9/30 - 10/8, 1963
11/4 - 11/10, 1932
10/20, 1926
9/9 - 9/14, 1919
10/23 - 10/25, 1952
10/12 - 10/18, 1944
9/11 - 9/16, 1955
8/30 - 9/5, 1933
6/4 - 6/8, 1966
9/22 - 9/29, 1917
9/23 - 9/29, 1935
8/25 - 8/31, 1950

Source: http://www.nhc.noaa.gov/pastdeadlya1.html.
a. Atlantic refers to the North Atlantic Ocean, Caribbean Sea, and the
Gulf of Mexico.
b. Hurricanes did not start receiving names until after 1950.

Table 2.

Areas or Cities Most Likely to be
Affected by Hurricanes, How
Often Area or City is Affected,
Frequency of a Hurricane
Brushing Within 60 Miles, and
Frequency of Actual Hits, Cuba,
1915-1958 and 1959-2002.

Area or city

Isle of Youth
Cabo Corrientes,
Pinar del Río
Havana
Cienfuegos
Manzanillo
Baracoa
Nuevitas
Total

How often Frequency within Frequency area
60 miles
hit
area is
affected 1915-58 1959-02 1915-58 1959-02

2.64 yr.

19

10

4

7

2.93 yr.
3.14 yr.
4.26 yr.
4.55 yr.
4.71 yr.
6.28 yr.
—

8
13
12
12
10
9
83

14
13
6
5
8
4
60

3
5
2
1
0
1
16

5
10
2
1
4
3
32

Source: http://www.hurricanecity.com/cities.htm.

canes that may have caused at least 25 deaths. Twelve
of the hurricanes in the first list (the deadlinest hurricanes) affected Cuba and none in the second list. Ten
of the 12 hurricanes hit Cuba during the 1915-58
period, while only two did so after 1959 (Table 1).
That would give an incidence of one hurricane every
4.2 years for the first period versus one hurricane every 21.5 years for the second period. That, however,
does not seem reasonable and is only part of the story.
More detailed data are provided in Table 2. The seven Cuban cities or areas most likely to be hit by a
hurricane or having one passing within 60 miles,
based on 1915-2002 data, are: Isle of Youth (every
2.64 years), Cabo Corrientes in the province of Pinar
del Río (every 2.93 years), Havana (every 3.14 years),
Cienfuegos (every 4.26 years), Manzanillo (every
4.55 years), Baracoa (every 4.71 years), and Nuevitas
(every 6.28 years). The Isle of Youth, Cabo Corrientes and Havana rank 6, 26, and 42, respectively,
among the 51 areas or cities hit or brushed the most
by hurricanes or tropical storms in the United States,
Mexico and all Caribbean islands during 1871-2002.
For comparison sake, Grand Cayman is ranked 1
(every 2.24 years), Morehead City, North Carolina,
is 51 (every 3.38 years), and Miami is 16 (every 2.75
years).10
Table 2 also contains the number of times that each
of the seven areas in Cuba has been brushed within
60 miles and the number of times it has experienced
a direct hit. During the 1915-1958 period, these seven areas or cities were brushed within 60 miles more
often (83 times) than during the 1959-2002 period
(60 times). The opposite is the case with respect to
the frequency of actual hits; there were 16 during the
first period and 32 during the second period. It is
very difficult to arrive at a definite conclusion.

9. They include those in the North Atlantic Ocean, the Caribbean Sea, and the Gulf of Mexico.
10. The frequencies, of course, are based on averages. Some countries, and even regions within a country, can experience wide deviations from those averages. Cuba is a case in point for the last years. Hurricane Georges swept the eastern part of Cuba in September
1998. One year later, in October 1999, Irene hit the western and central provinces. Michelle did the same to 45% of the island in November, 2001, resulting in the most devastating hurricane of the last 50 years. Then came Isidore and Lili, in October and November,
2002, respectively, which affected the Isle of Youth and the province of Pinar del Río within days of each other. These five hurricanes
proved devastating to Cuban agriculture.
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To check for the significance of these differences, I
conducted a Student’s t-test for both events. This
tool tests the means of two small samples to determine whether differences between them are significant. The results (at %=0.05) show that, concerning
hurricanes brushing the island or passing within 60
miles, the differences between the sample means of
the two periods are statistical significant at P < 0.07.
Therefore, the greater number of events during the
first period is in fact significant. Concerning direct
hits, the results show that the differences between the
two periods are statistically significant at P < 0.01. It
is safe to assume with 99% confidence that Cuba has
been hit by hurricanes more times during 1959-2002
than during 1915-1958. It is safe to state, then, that
the data in Table 2 convey a statistical significance:
there were more brushes of hurricanes within 60
miles during 1915-1958, but more direct hits during
1959-2002.
The frequency numbers, however, do not tell the
whole story. For example, and since we are discussing
the impact of natural disasters on agriculture, a hurricane classified as Category 2 may be worse for agriculture than one classified as Category 3. It depends
on whether or not its path followed an important agricultural area. Using the classification based on the
number of deaths may also be misleading in terms of
impact of agriculture. First, because the casualties
may have occurred in the cities, with little damage to
agriculture. Second, because a certain level of deaths
may not be reached because of precautionary measures to minimize the hurricane’s impact.
The latter may be particularly relevant for contemporary Cuba. Cuba has developed an impressive Civil
Defense System (Defensa Civil), established by Law
1194 of 1966 and placed under the Ministry of the
Armed Forces. During the process of institutionalization of the revolution in the mid-1970s, the Civil
Defense System (CDS) was associated more closely,

with the Committees for the Defense of the Revolution (CDR), becoming an integral part of the system,
as dictated by Law 1316 of the same year (Lezcano,
1995, p. 401).11 As mentioned above, Cuba also has
a good national meteorological service. When a hurricane is approaching, the CDS evacuates residents
from the coastal and low areas, moving them to shelters until the storm has passed. This action changes
the number of casualties and affects the perception
that one obtains by looking only at the classification
of the hurricane based on number of deaths since the
loss of many lives typically is prevented by timely
evacuation.
SUMMARY AND CONCLUSIONS
A definitive answer to the questions posed at the beginning of this paper can not be stated. Lack of data
hindered the analysis of cold fronts, floods, and
droughts. In the case of the latter, there are abundant
descriptions and quantifications on the more damaging droughts in the 1959-2001 period. But there is
no consistent reporting, and data for the pre-1959
period are completely lacking.
This is not the case with hurricanes. Detailed data are
available on the number of hurricanes affecting the
archipelago, although not on the agricultural or economic damage they might have caused.12 With the
caveats stated above, the empirical results show:
•

data on the 12 hurricanes causing at least 25
deaths from 1916-1999 show that 10 occurred
during 1915-58 and only two during the most
recent period;

•

data on the number of times hurricanes that have
passed within 60 miles of Cuba’s coasts also
show a huge difference between the two periods:
83 times during the 1915-1958 period and 60
during the 1959-2002 period. The analysis using
a simple t-test confirms the statistical significance of that difference. The variable analyzed

11. Interested readers can consult Lezcano (1995), who has a detailed description of the essential features of the system to address natural disasters in Cuba.
12. The Economic Commission for Latin America and the Caribbean (ECLAC) has developed a disaster assessment methodology for
the Caribbean region. It identifies the long term social and economic effects of a natural disaster. Interested readers can consult http://
community.wow.net/eclac/CARLINKS/DISMETH.HTM.
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here, however, does not reflect the agricultural or
economic damage those hurricanes might have
caused to Cuba;

period, leads me to conclude that the process of
prevention and recovery from damages is better
now than in the past.

data on the number of times a hurricane hit the
archipelago indicate that 16 did so during the
1915-1958 period, and 32 during the 19592002 period. The analysis using a simple t-test
confirms the statistical significance of that difference. This variable appears to be a better indicator of agricultural and/or economic damage since
the storms actually entered Cuba. The difference
in the level of damage between the two periods,
however, can not be determined;

To conclude, let us summarize the tentative answers
to the questions posed at the beginning of this article:

•

data on the strength of hurricanes given by its
category and/or wind velocity are also misleading
because information on both the agricultural
and/or economic damage, and on the path of the
storms, is not available;

•

information about the process of preparing for,
and recovering from, the damage inflicted by
hurricanes is incomplete during the 1959-2002
period and almost unavailable during the preceding period. This fact impeded the analysis of this
important aspect of the impact of natural disasters. However, the existence of a very effective
system of civil defense in socialist Cuba, which
did not exist to the same extent in the previous

•

Can we really say that nature has been especially
devastating during the current Cuban regime?
No, we can not, but we can not give an affirmative answer about the 1915-1958 period either.

•

Have there been more natural disasters during
the socialist period than during a similar period
prior to the revolution? In terms of hurricanes,
the answer is “no” and “yes.” The answer is “no”
because the period 1915-1958 experienced more
brushes or passing of hurricanes than the 19592002 period. However, the answer is “yes” for
the frequency with which Cuba has been actually
hit by hurricanes. Both answers convey highly
statistical significance.

•

Is it easier to prepare for, and recover from, those
disasters after the revolution? If yes, why? It
seems that the answer is “yes.” The current civil
defense system may be the reason. However, I
did not even explore the recovery from the loss
of financial resources. Therefore the answer
would appear to be a qualified “yes.”
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