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From the Editor 

 
The Florida Geographer is the official publication of the Florida 

Society of Geographers and is distributed free to members of the society. 
The Editor encourages topics on all aspects of physical, human and 
applied geography. There is a preference for topics with a focus set in 
Florida, but national and international research by geographers based in 
Florida is also considered as well as articles focused on geographic 
education. 

 
Manuscripts are solicited on an on-going basis.  Currently, The 

Florida Geographer, is published once per year, usually late in the late 
Fall semester.  Deadline for submissions is approximately July 15 each 
summer.  Manuscripts should be submitted directly to the Editor.  
Electronic submissions are strongly encouraged in WORD or rich text 
format (.rtf).  Authors should submit all tables and figures electronically 
either embedded within the document, in JPEG, or in gif format; tables 
may also be submitted in Excel format. Please note that all images will 
be printed in black and white. Please include the figure (table) number 
and title, which should be centered at the top of each figure (table) and 
the source, which should be left flush below the figure (table). Figure 
(table) numbers and titles should not be in all caps. Headings, 
paragraphs, and references should be consistent.  See the latest edition of 
The Florida Geographer for more information.  In-text citations should 
be used; footnotes will not be accepted. Endnotes should only be used 
sparingly.  E-mail submissions are preferred if the file size of the 
submission permits, however, CD submissions by regular mail are also 
accepted by the Editor.  Once papers are accepted, authors will work 
directly with the Production Editor to make sure the paper and graphics 
are in an acceptable format for publication.  
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Manuscript Submission 
 
Please send manuscripts and inquiries to:   
 
Russ Ivy, Editor 
The Florida Geographer  
Department of Geosciences 
Florida Atlantic University 
777 Glades Road 
Boca Raton, FL 33431 
Phone: 561-297-3295 
FAX:  561-297-2745 
ivy@fau.edu   
 
The Map on our Cover 
 
Prism Map “Population Estimate, Florida Counties: 2004” 
James Gammack-Clark 
FAU Center for Geo-Information Science 
Department of Geosciences, Florida Atlantic University 
777 Glades Rd. 
Boca Raton, FL 33431 
 
Note To Readers 
 
This is the 39th volume of The Florida Geographer, and the first under 
my editorship.  I wish to thank all authors, reviewers and the Production 
Editor, James Gammack-Clark, for all of the hard work involved in 
making this issue come to fruition.  I also want to thank everyone 
involved for their patience in making the transition to the new editorial 
staff and new printers. There definitely was a ‘learning curve’ for us.  
Please keep the submissions coming as I have an interest in asking the 
executive committee to move to two editions per year. 
 
 Russell L. Ivy, Ph.D. 
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Florida’s Permeable Labor Markets 
 

Barney Warf 
Department of Geography 

University of Kansas 
 

Conventional analyses of labor markets assume their boundaries 
to be fixed.  For example, urban geography long focused on the urban 
commuting sheds of workers, in which it was assumed that the high 
friction of distance involved in commuting limited the extent to which 
workers could travel for jobs.  The existence of long-distance 
commuting patterns is simply inconceivable in such a perspective.  In 
this light, wages for a given occupation could be assumed to be 
relatively equal within a particular labor market.  This assumption is 
significant, for example, in the use of counties as the primary unit in the 
Census’ definition and measurement of Metropolitan Statistical Areas 
(MSAs). 
 But increasingly, the notion of labor markets as discrete, spatially 
isolated phenomena has been empirically and theoretically suspect.  
Since the late 20th century, labor markets have become national, or even 
international, in scope, particularly those for skilled labor.  Given the 
widespread shift from Fordist to post-Fordist systems of production, 
including the mounting use of part-time and contingent labor, which 
have dramatically changed the skills, wages, and conditions of 
employment for large numbers of people, it is not unreasonable to 
suspect that labor markets have changed in their spatial configuration 
too.  Empirically, these qualms render questionable the use of counties 
to measure the size and extent of labor markets.  While counties form the 
primary basis for aggregating data in MSAs, for example, their size and 
the prevalence of cross-county commuting tend to conceal the vast 
heterogeneity within and among them. 

Of course, it is one thing to claim that labor markets have 
become more spatially permeable; it is another to demonstrate it 
empirically.  Following an overview of contrasting perspectives on this 
issue, this paper seeks to demonstrate the permeability of Florida’s labor 
markets at three spatial scales.  First, it addresses cross-county 



The Florida Geographer 

5 

commuting patterns among Florida’s counties, illustrating regions of 
labor surplus, deficit, and the net balance of these.  Second, it turns to 
Florida’s labor exchanges with other states of the U.S., revealing its 
surplus (i.e., sending more workers than it receives) with most states and 
focusing in more detail on the special case of Florida and Georgia.  
Third, it points to the international dimensions of Florida’s labor force, 
including the foreign countries in which Floridians work and their 
counties of origin.   
  
Varying Perspectives on Permeability in Spatialized Labor Markets 

The literature on the geography of labor has focused on two 
distinct spatial scales.  An older body of work (e.g., Vance 1960; Holm 
and Weissglas 1977), equated labor markets with urban commuting 
fields.  From this view, workers with access to urban transportation 
systems can respond readily enough to job opportunities within 
commuting fields, a process that tends to equalize wages within 
localized areas.  As Hanson and Pratt (1992) emphasize, the decisions of 
where to work and where to live in this context are inextricably 
intertwined, and workers must make complex decisions that minimize 
travel times subject to strict time and cost constraints.  However, such 
works typically either ignore long-distance commuting altogether or 
dismiss its significance, and end up portraying labor markets as discrete, 
fixed entities whose motors of change are purely local in origin.  Thus, 
while the functional spaces of individual workers are tied together to 
forge a collective whole, labor markets themselves are not seen as tied to 
one another in any meaningful way (Amrhein and MacKinnon 1988).  
Such a view is understandable given the historical circumstances of 
Fordist production; times, and labor markets, however, have changed. 

A second line of thought has emphasized the mobility of labor 
and its response to interstate differentials in wages (Clark and Ballard 
1981; Clark 1982).  In this reading, labor is not nearly so fixed and 
immobile as it is often thought to be; rather, workers can, given 
sufficient time and inducements, respond by relocating to areas of 
greater job opportunity and higher income.  Labor market equilibrium is 
therefore simply a matter of time, i.e., more or less inevitable given the 
lags that occur in the complex process of finding jobs.  Herod (1995, 
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2000) has gone the furthest to demonstrate how the spatiality of labor 
markets is bound up in processes of globalization and class struggle, 
how workers have been forced to contend with the onslaught initiated by 
employers in the wake of rampant deindustrialization, job displacement, 
and technological change.  The process of flexible production, therefore, 
applies as much to labor as it does to firms (Peck 1992).  Moreover, the 
multiple scales at which labor is organized and labor markets constituted 
are deeply intertwined and interpenetrate one another (Walker, Ellis and 
Barff 1992).  The implication from this form of analysis is that labor 
markets are not simply bound to one point in space, but exhibit a 
plasticity that renders them relatively permeable and open to exogenous 
shocks and changes.  Such a view reflects the changed economic and 
political circumstances of the late twentieth century, the predominance 
of post-Fordism, the impacts of deregulation, the steady rise of low-
wage, contingent labor markets, and the enduring effects of a global 
economy that restructures not only capital and places, but work and 
workers. 

Conceptually, there are important grounds for believing that 
labor markets have become markedly more fluid over time.  In the past – 
i.e., the long years dominated by Fordist production, particularly during 
the post-war boom – labor tended to be relatively immobile, particularly 
in comparison with capital.  In this context, it was reasonable to consider 
labor market boundaries to be synonymous with counties and 
metropolitan areas.  In the late 20th century, however, given the 
enormous shifts associated with the transition to post-Fordism, the 
mobility of both capital and labor has increased significantly.  The 
hypermobility of capital has received enormous attention in the 
geographic literature (Warf 1999); the mounting ability of workers to 
traverse distance, however, has not received the same degree of scrutiny.  
To be sure, labor, even in the most digitized, globalized, and flexible 
economies is considerably less mobile than capital, a factor that weighs 
heavily in firms’ use of space in class struggle (e.g., threats of 
relocation).  However, several factors have contributed to the rising 
mobility of labor and thus the increasing permeability of local labor 
markets, or, in the lingo of an earlier generation of geographers, the 
“friction of distance” has declined in the face of improved transportation 
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systems.  The deregulation of the airline industry, for example, fostered 
higher degrees of competition and lower prices; in some cases, it is not 
unusual for workers to fly considerable distances between home and 
work on a weekly or monthly basis.  The completion of the Interstate 
Highway System and improved gasoline mileage in many automobiles 
allow commuting lengths that are unprecedented in comparison to those 
of only two decades ago.  Immigration, which in the 1990s and early 21st 
century reached new heights, contributed an influx of foreign workers 
who often retained strong ties to their countries of origin.  In this light, it 
is reasonable to expect that labor markets exhibit mounting leakages that 
extend outside of local confines, becoming more regional, national, or 
even international in scope. 
 
Permeability of Florida’s Counties Vis-à-vis One Another 

Within the South generally, including Florida, given its historic 
record of low wages, unskilled labor, few unions, and lack of investment 
in education, employers have generally preferred labor-intensive forms 
of production (Johnson 1985).  The literature on Florida’s labor markets 
tends to focus on agricultural and immigrant labor (e.g., Duffield and 
Coltrane 1992).  Whereas the state may have exhibited relatively self-
contained labor markets in the past, given the changes that have buffeted 
Florida’s economy since the 1980s, from NAFTA to foreign investment 
to immigration to the steady rise of low-wage service jobs, it would be 
remarkable if the state did not exhibit a rising porosity in the spatial 
organization of its jobs and workers. 

Data on commuting in the year 2000 are readily available from 
the U.S. Census at http://www.census.gov/population/www/cen2000/ 
commuting.html.  Unfortunately, these data are highly limited in several 
respects.  They offer no clue, for example, of the occupations or incomes 
of the workers involved, nor do they reveal changes over time, yielding 
only a static snapshot.  Nonetheless, this exercise is useful in 
demonstrating that it is not possible today, if it ever was, to consider 
labor markets as isolated entities; rather, they must be seen as 
interconnected webs in which workers cross local, regional, and even 
international borders with ease. 
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Figure 1  Labor Exports, Imports, and Net Exchanges 
                Among Florida Counties. 
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Source: Author. 

Florida’s counties are hardly self-contained entities with respect 
to one another.  In 2000, 1,169,038 people, or 17.1 percent of the state’s 
total labor force, crossed county lines to work. These flows thus 
represent “exports” and “imports” among the state’s counties, with wide 
geographic variations (Figure 1).  By far the largest absolute exporter of  
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labor to other parts of the state was Broward county, of whose residents 
171,561 people, or 15% of the labor force, worked in a different county, 
a number vastly exceeding even the second-largest exporter, Seminole 
county (with 89,569 residents working in other counties).  Conversely, 
lightly populated rural counties (e.g., Franklin, Taylor, Lafayette) 
exported only a few hundred workers to other counties.  In relative 
terms, however, small rural counties rely much more heavily on labor 
opportunities elsewhere:  more than half of all workers of Union county 
find employment elsewhere, for example, whereas larger, urbanized 
ones such as Brevard county tend to be more self-contained (only three 
percent leaving for jobs in other counties).   

When county imports and exports are compared on a net basis (in 
which case, the state’s labor market is represented as a zero-sum game), 
it is evident that most counties (48 out of 67) suffer a labor deficit, i.e., 
they import more workers from other counties than they export to them.  
Counties with the largest net surpluses included Orange (111,957), 
Duval (56,749), Miami-Dade (55,801), and Hillsborough (50,415), while 
those with the greatest deficits were Broward (69,854), Pasco (38,708), 
and Seminole (34433) counties.  The degree of labor market 
permeability, therefore, is highly uneven, reflecting not only job 
opportunities and differentials in wages, but also geographically 
differentiated patterns of housing costs, transportation facilities, skills, 
educational levels, and the demographic composition of local workers 
(e.g., younger workers are more likely to work far from home).  
 
Florida’s Permeability with the National Economy 

Florida as a state is highly porous with regard to the remainder of 
the country.  Every state in the U.S. exported workers to Florida, and 
every county in the state exported and imported workers to or from other 
states.  Just as the state’s counties do not exhibit labor markets that are 
easily defined by county boundaries, therefore, so too are labor patterns 
in Florida only comprehensible by virtue of reference to the rest of the 
U.S. 

In total, 70,490 Floridians lived in Florida, but were employed in 
other states, a number equivalent to roughly one percent of the state’s 
total labor force.  To the extent that Floridians working in other states  
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Figure 2  Destinations of Floridians Working Outside of Florida. 

Destinations of Floridians Working Outside of Florida
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Source: Author. 

send or bring a share of their income earned in other states back to 
Florida (which cannot be ascertained from these data), the state 
“exports” labor, and the resulting revenues resemble the remittances sent  
by immigrant workers in the U.S. (or other developed countries) to their 
home countries.  The destinations of Floridians working in other states 
varied widely (Figure 2), and tended to be highest along the East Coast 
and the industrialized Midwest.  By far the largest destination was 
Georgia (13,143); other major states that employed Floridians included 
Alabama (9,460), New York (5,160), Texas (3,184), and Illinois (3,021). 

10 
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 Conversely, every other state in the U.S. had workers who 
resided there but were employed in jobs located in Florida.  Such 
workers effectively comprise, from Florida’s standpoint, an “import” of 
workers and jobs, and to the extent that such workers remit a portion of 
their earnings to their home state, their incomes are “lost” to the state’s 
economy.  A total of 47,180 people fell into this category, with 
residences unevenly distributed across the states (Figure 3), particularly  
in the Southeast, industrial Midwest, California, and New York.  The 
major sources of Florida’s imported American workers were Georgia 
(12,647), Alabama (6,224), Texas (2,650), New York (2,547), and North 
Carolina (2,298).   

When Florida’s “exports” and “imports” of workers to and from 
other states are compared, it is readily evident that Florida “exports” far  

Figure 3  Origins of Non-Floridians Working in Florida. 

Origins of Non-Floridians Working in Florida
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Source: Author. 
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Figure 4  Florida’s Labor Deficits or Surpluses with Other States. 

Florida's Labor Deficit/Surplus with Other States
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more workers to most other states than it “imports” from them.  In total, 
other states combined employed 23,310 more Floridians than they 
exported to Florida (Figure 4); the vast majority of states suffered a 
deficit in this regard, i.e., Florida enjoyed a net surplus of labor 
“exports” to many more states (45, including Washington, DC) than 
those with which it suffered a labor deficit (6).  States that exhibited the 
largest deficits (or Florida surpluses) included Alabama (3,236), New 
York (2,613), Pennsylvania (1,843), Illinois (1,802), and New Jersey 
(1,700).  While Florida’s labor deficits were relatively tiny, the primary 
beneficiaries included Washington (99), West Virginia (87), Idaho (43), 
and Montana (41), which is to say, Florida’s labor deficits are largely 
confined to the Pacific Northwest.  Coincidentally, Florida and Oregon 

12 
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Figure 5  Counties of Origin of Floridians Working in Other 
U.S. States, Destination Counties of Non-Floridians 
Working in Florida, and Net Labor Balance. 

Destination Counties of Non-Floridians Working in Florida
Origin Counties of Floridians Working in Other States
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 How do these interactions 
play out across Florida’s 
landscape?  As Figure 5 reveals, 
imports and exports of labor to 
and from Florida form a complex 
mosaic.  The origins of Floridians 

working in other states, for 
example, tend to cluster in the greater 

Miami-Ft. Lauderdale metropolitan area as 
well as the I-4 corridor stretching from 
Tampa to Orlando, as well as Jacksonville.   

0 - 1000
1000 - 1500
1500 - 2387

Source: Author. 

This pattern mirrored the spatial distribution of employment of non-
Floridians employed in Florida.  The bulk of Florida counties enjoyed a 
labor surplus with the U.S., i.e., they sent more workers out of state than 
they received from elsewhere; the largest surpluses were to be found in 

13 
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Figure 6  Counties of Origin of  
Floridians and Georgians 
Working in Each Other’s State. 

Source: Author. 

Origins of Florida & Georgia Residents Working in Each Other's State
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 Given the 
magnitude of 
Florida’s labor 
exchanges with 
Georgia, which far 
exceed that with any 
other state, a closer 
look is warranted.  As Figure 6 portrays, the origin counties of Floridians 
employed in Georgia tend to be located either close to the Florida-
Georgia border (e.g., Leon county) or to be stretched along the Atlantic 
coast, e.g., Volusia, Brevard, Palm Beach, Broward and Miami-Dade 
counties.  Conversely, Georgians who work in Florida tend to live either 
in the Atlanta metropolitan area or in counties located within striking 
distance of the border with Florida.  Such a pattern points to the likely 
existence of a significant number of commuters who drive on a daily 
basis across  

Palm Beach (2,387), 
Broward (2,311) and 
Escambia (2,311) 
counties.  Conversely, 
counties that suffered 
particularly large 
deficits with the rest 
of the country 
included Duval 
(1,927), Dade (1,492), 
and Leon (1,095) 
counties, two of 
which lie adjacent to 
Georgia. 

state lines. 
 
Floridians Abroad: Global Permeability 
 The permeability of Florida’s labor markets extends beyond the 
national scale to encompass substantial parts of the globe.  Of course, 
this phenomenon is readily evident in the numbers of immigrants in the 
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Region Number % 

Figure 7  Countries Employing Floridians Working  
Outside of the U.S.

Floridians Working Abroad
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Source: Author. 

Table 1  Regional Distribution 
of Floridians Working 
Abroad, 2000. 

Africa 100 1.3
Asia 789 10.4
Canada 384 5.0
Europe 1,800 23.7
Latin America 3,841 50.5
North Africa/Middle 
East 588 7.7
Oceania 107 1.4
Total 7,609 100

Source: Author. 

state, many of whom originate in Latin America.  Yet Florida also 
exports workers internationally, including a total of 7,609 people 
working in 93 different countries (Figure 7).  As might be expected, 
given the uneven spatial dynamics of growth among the world’s major 
regions, the distribution of Floridians working in foreign countries 
reflected, among other things, American foreign direct investment 
abroad and the activities of 
multinational corporations, 
exports of goods and services, 
and likely ethnic ties between 
immigrant groups in thestates and 
their counterparts in their 
countries of origin.  Thus, one-
half of Floridians abroad worked 
in Latin America (Table 1), 
followed by Europe (23.7%), 
Asia (10.4%), North Africa and 
the Middle East (7.7%), and 
Canada (5%).  The major 
countries in which Floridians 
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Figure 

Source: Author. 

8  Counties of Origin of Floridians  
Working Outside of the U.S. 

Origin Counties of Floridians Working Abroad
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abroad were 
employed included 
Puerto Rico (608), 
Mexico (475), the 
Bahamas (416), 
Canada (384), 
Germany (335), the 
United Kingdom 
(311), and Saudi 
Arabia (255).  
Intriguingly, 59 
Floridians reported 
working in Cuba, a 
country from which 
most Americans are 
officially banned. 
 The counties 
of residence of these 
Floridians abroad 
reflected the 
population distribution of the state as well as the varying degrees to 
which its counties are immersed in the global economy (Figure 8).   
The bulk of Floridians working abroad originate in the greater Miami-Ft. 
Lauderdale metropolitan region, which is not surprising given its well 
known status as a global city and hub of international business (Nijman 
1997).  The northern and central parts of the state, in contrast, send 
relatively few people overseas, although the Tampa-St. Petersburg 
region is well represented. 
 
Concluding Thoughts 

The view of labor markets as self-contained entities with sealed 
borders – always dubious – is no longer credible.  In an age in which 
economic and political borders have exhibited mounting porosity, labor 
has increasingly acquired the ability to cross significant distances.  
Within Florida, one out of five workers lives in one county and works in 
another, forming complex webs of labor surplus and deficit that are 
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matched by workers who commute considerable distances.  In addition, 
70,000 Floridians have residences in the state, but have jobs distributed 
throughout every other one in the Union, and, conversely, 47,200 non-
Floridians residing in states ranging from Alaska to Wyoming held jobs 
in Florida.  While these numbers are not huge, they point to the 
permeability of the state’s labor market as a whole, and may be 
particularly significant in individual industries or locales.  Georgia is by 
far the leading source of non-Floridian labor and job opportunities for 
Floridians working outside the state, but other populous states are also 
significant.  If the labor fields that cross Florida’s state boundaries 
resemble a gravity-style pattern, therefore, it is one warped and 
deformed by the “mass” of population size and economic potential.  
Finally, although only a handful of Floridians live in the state but work 
abroad, they symbolize the growing importance of international 
employment opportunities, indicating that not simply immigration, but 
foreign jobs, also play a role in shaping the spatiality of work in the 
state.  Latin America looms particularly significant in this regard.   

These comments and analysis, in short, should be taken as an 
indication that economic and urban geography must take seriously the 
changes in spatial scale through which labor is organized.  It is no longer 
sufficient – if it ever was – to view urban labor markets in isolation from 
one another.  Rather, the local, national, and global scales through which 
flows of workers are constituted are hopelessly entangled with one 
another. 
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Natural Resource Use and Cultural Change: Nipa Hut Shingle 
Processing with Nypa fruticans, Arecaceae, in Palawan, Philippines. 

 
Maria Fadiman 

Department of Geosciences 
Florida Atlantic University 

 
Geographers have long been interested in how people utilize 

resources (e.g.  Denevan 1992; Sayre 2008).  This study looks at the nipa 
palm (Nypa fruticans Wurmb.; Arecaceae), a unique palm in that it is the 
only species in the Arecaceae family considered a mangrove. This palm 
is important for communities throughout South and Southeast Asia, and 
now grows in parts of Africa. In all of these areas, nipa plays a central 
role for coastal and riverine people as part of maintaining a healthy 
coastal ecosystem, and for the goods that people make from the palm 
material (Hamilton and Murphy 1988; Havemann 2003). This study will 
focus on how women are connected to, and depend upon, the nipa palm. 

In numerous areas of the Philippines nipa is the predominant 
mangrove species, growing at the interface between land and sea. 
Mangroves help to minimize erosion by providing protection from wind, 
waves and storms (Davies and Magsalay1990: Green and Alexander 
2002).  Mangroves also provide a spawning and feeding ground for fish, 
crustaceans and birds (Pons and Fiselier 1991; Green and Alexander 
2002). Additionally, these ecosystems provide a habitat for economically 
important species, such as mud crabs (Scylla serrata) (Macintosh 1996). 
Scientists have also discovered that nipa palms can absorb metals and 
thus can help detoxify water (Wankasi et al. 2005).  Thus, the ecological 
usefulness of the plant is well documented. 

In addition to the ecological role nipa plays by protecting 
coastline and providing an ecosystem in which marketable organisms 
live, people also rely on items made from the palm itself. This paper 
concentrates on nipa shingles (Figure 1) made for roofing (Figure 2). 
Additionally, the palm provides material for brooms, food, alcohol, 
vinegar, basketry and perfume (Hamilton and Murphy 1988; Honculada 
Primavera 1995).  
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Despite its economic and cultural importance, two situations 
threaten the nipa shingle industry. One issue is environmental and the 
other relates to gender and socioeconomics. In terms of ecological 
pressure, despite mangrove’s economic and social importance, 
deforestation threatens nipa. The Philippines has one of the highest rates 
of deforestation in the world, including mangrove forests (Laarman et al. 
1995). In the 1920s there were at least 450,000 hectares of mangroves 
throughout the Philippines (Courtney and White 2000). However, by 
1998 mangrove coverage had decreased to less than 123,000 hectares 
(Green and Alexander 2002), and the numbers continue to decline 
(Macintosh 1996). One of the main reasons for the decline is aquaculture 
pond construction. Fishing is an important industry in the Philippines 
and in an effort to increase the food supply and export earnings, 
Filipinos are constructing controlled pond systems in which to raise fish. 
Most often these ponds are on the natural coastline, where mangroves 

Figure 1. Nipa shingles ready for sale, San Jose, Philippines. 

Source: Author. 
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Figure 2. Nipa hut in San Jose, Philippines roofed with nipa
shingles. 

Source: Author. 

grow. Thus, the mangroves areas are converted into aquaculture ponds 
(Havemann 2003; Honculada Primavera 1995: Kelly 1996).  

This case study in San Jose, adds to the bo
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dy of literature 
discussing the importance of nipa, while contributing a new angle by 
looking at the indirect effect that tourism is having on shingle 
production, and the individuals who produce the product: village 
women. In the Philippines, tourism is an important industry (Honculada 
Primavera 1995) upon which the economy relies heavily. This paper 
explores how tourism affects men and women differently, and thus the 
gender based specialization of shingle production. In this case, men’s 
earnings become more important, thus their social capital rises, while 
women’s social capital falls. Social capital in this study is defined as 
mutual trust and reciprocity within a group, as discussed by Helliwell 
and Putnam (2007). Through looking at nipa hut roof shingles, we gain 
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an understanding of gender and empowerment within the rural 
Philippine family. We also see how this is being threatened, because of 
environmental pressures on the palm itself and social and economic 
factors which draw men away from their contribution to the industry. 
When the men leave, this compromises the women’s industry. 
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Study Site 
dy takes place in the barangay (village) of San Jose, on the 

island of Busuanga, in the Calamian group of Islands in northern 
Palawan, Philippines (Figure 3). The island of Busuanga has a 
population of 16,287 with 3,047 households (Reyes-Boquiren 2000).  
The Republic of the Philippines has over 7,000 islands located in the 
eastern part of Southeast Asia. Because the Philippines is an archipelago

The case stu

Source: FAU GIS Center. 

Figure 3. Map of Busuanga island with San Jose 
highlighted and insert of the Philippines. 
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Methods 

The purpose of the research is to understand how people use nipa 
and the environmental and gender issues that are related to this 
utilization. Furthermore, the research looks at the effects on society, 
where external factors influence traditional labor forces. I conducted 
interviews with 15 families in San Jose from April-May, 2004. Criteria 
for choosing San Jose, include the rural location in which people live in 

es 
involved finding s, living in 
locations that were accessible, and who expressed an interest in working 
on the project. My informants were purposefully non-random, choosing 
families that had at least one active shingle producer. Some of the main 
informants were also nipa plantation owners. Most interviews were 
semidirective, with my asking each informant similar questions in a 
conversation format that did not involve a structured set of questions, a 
method described by Bernard (2005). 

Each discussion began with outlining the objectives and 
procedures of the interview, as recommended by Fraser et al (2006). 
Topics covered included: how they use nipa, who made the shingles, 
how they collect and prepare the materials, who performs which task in 
nipa shingle production, what the resource availability is, and from 
where they collect. The research was principally with the weavers within 
the families. However, as many people are involved in a certain amount 
of the work, or at least are usually present when the activity takes place, 
whoever was present frequently joined in the interview. These multiple 
informants aided in assessing the reliability of information, and giving 
consensus to the data recorded.  

bordered by 260 million hectares of coastal waters, two important 
livelihoods are fishing and tourism (Honculada Primavera 1995). The 
climate is hot, humid and tropical, with the average temperature around 
79 degrees Fahrenheit. This region has a monsoon climate with marked 
dry and wet seasons. Most of the mountainous islands are volcanic and 
originally covered in rainforest. Given that the Philippines is a series of 
islands, the country has extensive coastline (Laarman et al. 1995). 

nipa huts and make and sell shingles, and choosing the interviewe
 families who lived in and produce nipa hut
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Interviews could last from 1-3 hours, or could informally last a 
whole day as I accompanied informants throughout their daily activities. 
Additionally, I helped with the weaving and processing of material, and 
accompanied informants on collecting trips, engaging in aspects of 
participant observation, a technique described by Bernard (2005).  
Interviews were carried out in English, and using interpreters only with a 
few informants who spoke only Bisaya, Tabganwa or Tagalog. All 
interviews were conducted with informed consent.   

 
Results  

Nipa (N. fruticans) as mentioned, is the one member of the palm 
family (Arecaceae) that is considered a mangrove (Tomlinson 1986). A 
mangrove is a woody tree or shrub that grows in coastal habitats, and 
occurs in shallow water and intertidal zones in tropical and subtropical 
regions. Following the criteria of Tomlinson (1986) 14 families, 16 

Figure 4. Male harvester removing leaflets from nipa frond. 

Source: Author. 
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genera 

 terms of nipa shingle production, men harvest the palm 

and 26 species of major and minor mangroves are found in the 
Philippines. Nipa stems grow horizontally under the ground, sending up 
pinnate leaves and flower stalks above the surface. The bases of the 
fronds have air filled cavities, which keep the fronds upright in wet 
growing areas. Leaves can extend up to 9m tall. The flowers are globular 
inflorescence producing a woody seed arranged in a cluster. The ripe 
seeds separate from the ball and float, sometimes germinating while still 
in the water (Corner 1966; Uhl, 1972; Uhl and Moore 1977; Whitmore 
1973) 

In
material. They remove the oldest fronds, cutting the base a few inches 
above the water. Harvesters make a point to leave at least two new 
fronds, so that the plant continues to grow and photosynthesize. The men 
then cut the leaflets from the frond (Figure 4). Although men do the 
majority of the harvesting, women will sometimes cut off the leaflets. 

Figure 5. Sewing nipa leaflet over bamboo. 

Source: Author. 
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Figure 6. Nipa shingle drying. 

Source: Author. 
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The men also harvest the bamboo that serves as the base for each 
shingle.  

As with the findings of Shields et al. (1996) on the Philippine 
islands of Siquijor and Leyte, although many homes in San Jose are now 
roofed with metal, nipa shingles are still widely used for houses, 
livestock shelters, community buildings and sheds. Many families make 
their own shingles, but those families who need to buy shingles, 
purchase them from families in their community. Both neighbors and 
surrounding villages buy the product. Unlike in Siquijor and Leyte 
where the women weave the shingles with vines (Shields et al. 1996), in 
San Jose the women use strips from the outer layer of bamboo for both 
weaving and lashing the shingles to the roofing beams.  
While men do the harvesting, women do the weaving or sewing. After 

mboo to use as ‘thread’, the weaver folds the stripping a piece of ba
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Figure 7. Underside of nipa r
to beam. 

oof, showing shingles lashed 

Source: Author. 
nipa leaflet over a stiff piece of  bamboo, and sews it closed (Figure 5). 
Each nipa leaf is lined up next to one another, slightly overlapping and 
sewed onto the bamboo, which is then hung to dry (Figure 6).  It takes 
about 65-70 leaflets for one shingle, which is about 2-3 fronds. After 
they make enough shingles, the family will lash them onto bamboo 
beams to make the roof (Figure 7). Where people live in nipa huts, a 
steady market exists. Not only do individuals purchase shingles for their 
new homes or community buildings, but because the shingles last for 
only about 5-6 years (Hamilton and Murphy 1988; Shields et al.1996), 
people are constantly patching existing roofs. 

Wild palms are the main source for most nipa hut construction. 
However, in San Jose, because of a scarcity of materials, some 
individuals have palm plantations (Figure 8).  Nipa plantations have 
been noted as being planted as early as the1920s (Brown and Fischer 

28 
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Figure 8. Nipa palm plantation. The short palms with only 
the leaves growing above the surface in the 
foreground of the photo are the nipa palms. 

Source: Author. 

 
1920; Gonzales 1979; Honculada Primavera 1995). Once an area has 
been planted, the villagers can continue to collect from that same 
plantation without having to clear new areas. As mentioned, the 
harvesters leave at least two growing fronds on each plant. Thus 
plantations can continue to produce (Melana 1980). The plantations to 
which they brought me in San Jose were all owned by the grandmothers 
of the families. This is uniquefor land ownership in the Philippines, 
because although legally men and women have equal access to land, 
men are the main landholders for rice and other farming activities 
(Klasen and Wink 2003; Lindio-McGovern 1997). It appears that 
women’s land ownership in San Jose is limited for the most part to those 

29 
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areas on which nipa plantations grow. It is my assumption that women 
own these plots, because they provide the material for an industry that is 
predominantly in the female sphere of the village. Thus, the ownership 
of the weaving industry, the profit made, and the palms themselves, 
belong to women. This has been an important source of revenue for a 
long time throughout the rural Philippines (Hamilton and Murphy 1988; 
Vincent 1957). 
 Two issues threaten the nipa shingle industry: the destruction of 
the ecosystem in which the palm grows, and the tourist industry. As 
mentioned, the implementation of aquaculture has displaced mangrove 
ecosystems. Thus, without the necessary materials, women cannot 
continue this cottage industry, as has happened in Siquor and Leyte 
(Shields et al. 1996).  However, in San Jose, the situation is threatened 
for a different reason: tourism. Next to Busuanga is the Island, Dimakya. 
On this island the resort, Club Paradise, provides jobs for people who are 
traditionally subsistence fishermen and farmers.  

The jobs with Club Paradise tend to be gender specific, and result 
in men and women coming from different geographical locations and 
socioeconomic situations. Many of the employment opportunities for 
females in the resort involve direct interaction with guests. Women work 
as greeters, concierges, and activity coordinators. In order to do these 
jobs, they must speak at least one non-native language, such as English. 
In order to find women with this level of education, the resort tends to 
hire from urban areas. On the other hand, the male jobs usually are 
riving boats, cleaning rooms, cooking and carrying luggage. These d

skills do not require English, but do require local knowledge and skills. 
Thus, usually people from the neighboring island of Busuanga fill these 
jobs. As a result, the men leave the village for weeks at a time to work at 
the resort. Because the men are absent from the village, the women lose 
their nipa harvesters, a crucial step in the process of the nipa shingle 
industry. 
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m intact, this can result in environmental degradation. 
Without these protective nipa palm systems, either wild or as 
plantations, the result can be a loss of coastline protection, and a 
reduction of the ecosystem that provides a habitat for wildlife. The 
wildlife loss reduces environmental stability, and the opportunity to 

Discussion and Conclusions 
 The role of women within the family structure is shifting, 
because of what is occurring in the nipa shingle industry (Shields et al. 
1996). Women have traditionally earned income from making roof 
shingles. Now, with both mangrove destruction for aquaculture reducing 
available material, and increased tourism drawing men away, there is an 
economic shift in terms of empowerment. With men working at the 
esort, r there is still family income which comes predominantly from the 

men.  The women’s shingle industry is considered a less efficient way to 
use men’s labor, thus fewer men cut the fronds. In the Shields et al. 
(1996) study, as men left the village, often for commercial fishing jobs, 
the women, like in San Jose, needed to come up with money to hire 
others to harvest their nipa. Although it would seem that physically 
women are capable of harvesting their own fronds, because of social and 
cultural traditions this is generally not considered women’s work. The 
women’s increased investment reduces the income that they bring into 
the household.  

When earning power is lessened, so is that person’s standing 
within the family and the community (Katz and Monk 1993).  Marston 
et al. (2005) write: “ In general, women have more power in Southeast 
Asian families and societies than in many other world regions” (p. 457).  
Part of the reasoning behind this statement is that women have 
traditionally had economic earning opportunities in this part of the 
world. Now, with women earning less money, this can result in familial 
restructuring in which women lose previously empowered positions.  
 Furthermore, with more income coming into the village through 
tourism, many families choose to purchase metal roofs instead of buying 
nipa shingles. This reduces the market in which women can sell their 
product.  Moreover, the shift in social structure can affect the 
environment as well.  If villagers have less incentive to protect the nipa 
mangrove areas, because they do not have the same economic benefit for 
keeping the
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In order to benefit all members of the harvest economic products. 
community and the environment on which they depend, a balance should 
be reached between taking advantage of new economic opportunities, 
while still maintaining an environmentally sustainable and socially 
empowering industry, such as nipa shingles. 
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Arkansas State University 

fe ha a peculiar bird, an owl that makes 

benefit
atche on is because 

of hab
(Freely
develo
of the 

unities.  Cape Coral, for example, has a large and 
thriving burrowing owl population widely scattered across this sprawling 
city.  A major concern is loss of habitat as this rapidly growing 
community approaches build-out. It is encouraging to note that the 
Everglades restoration project is helping to restore the habitat for 
numerous threatened species in South Florida. Hopefully, this ideology 
will extend to non-wetland areas as well. Thankfully, citizens are already 
taking a stand for this unique bird. 

The burrowing owl was first described by Molina, a Jesuit priest 
in Chile, in 1782. He placed the burrowing owl in the same genus as the 
barred owl giving it the species name Strix cunicularia (Bowen, 2006). 
By 1842, the genus was changed and the species renamed Speotyto 
cunicularia. In 1983, the American Ornithologist's Union renamed the 
species Athene cunicularia, placing it in the same genus as the Greek 
goddess Athene's Little Owl in Europe.   

Protecting Cape Coral’s Burrowing Owl Population 
 

Jason D. Self & Hubert B. Stroud 

 
Introduction 

Across the peninsula of South Florida, people from all walks of 
ve come to catch a glimpse of li

its home in burrows rather than trees. The owl does not have the majesty 
of our national symbol, the bald eagle, nor does the owl offer the 

s of game opportunity such as ducks or geese. So, why are bird 
rs so interested in this species? One important reasw

people want to see the burrowing owl before they have completely 
isappeared.  Land alterations of various kinds have devastated the d

bird’s natural habitat, and, unless corrective measures are taken, the 
bird’s continued existence will be threatened.  As one would expect, loss 

itat is the number one cause of species extinction in the world 
, 2004). Increased agricultural activity and growth and 
pment in and around urban areas have eliminated extensive areas 
owl’s habitat.  One exception is the “undeveloped” portions of 

large pre-platted comm
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Source: Photo taken by one of the authors.  August, 2007. 

T na, is a 
ildlife 

Conservation Com esignation in 1979 
and is protected un ministrative Code. 
The Migratory Bird T otects the bird that historically 

 have been migratory. Burrowing owls have experienced 

he Florida burrowing owl, Athene cunicularia florida
"species of special concern" established by the Florida Fish and W

mission (FWC). It was given this d
der  AdChapter 39 of the Florida

reaty Act also pr

Figure 1. Ground view of burrowing owls at Cape Coral, 
Florida. 

in many western states as well as Florida and the species is listed 
as endangered in Canada (Desmond and Savidge, 1996 and Haley, 
2007).   
The burrowing owl, Athene cunicularia floridana, as far as owls are 
concerned, is relatively small (Bowen, 2006). The owl measures 

was thought to
decline 
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approx

feather coat. The males spend much time outside of the burrow, leaving 
their feathers subject to discoloration by the sun’s rays. Most burrowing 
owls have bright yellow irises and a yellow bill but some have all black 
or dark brown eyes.  Burrowing owls also have rather interesting 
diurnal/nocturnal patterns of behavior.  They show a seasonal variation 
in behavior and tend to be more diurnal in the summer and during 
breeding season and more nocturnal in winter. 

The burrowing owl’s range includes a large and continuous area 
in western North America that extends from southern Canada to Mexico 
and from California to eastern Texas (Johnson, 2004). The range, which 
is divided into summer or breeding and year-round areas, also includes 
portions of Florida. The subspecies of concern in this paper resides in 
western and southern Florida and is not migratory (Owling, 2006). It is 
curious that there is a wide gap between the contiguous habitat of other 
North American burrowing owls and the Floridian subspecies. This begs 
the question of whether the burrowing owl once covered the whole of 
North America and lost some of their habitat to the developing nation 
(Desmond and Savidge, 1996).  While the burrowing owl habitat range 
has some interesting spatial characteristics across North America, the 
focus of this paper is the shrinking habitat of the Floridian subspecies 
and the suitability of the relatively recently created landscapes within 
pre-platted communities that are currently serving as a habitat of choice 
for the burrowing owl.  An important question is what happens to the 

imately nine inches long and has a wingspan of approximately 22 
inches. The owl’s average weight ranges from 135 to 150 grams. The 
burrowing owl is curious in that it is the only North American owl 
species in which males are slightly larger than females. Most birds of 
prey are sexually dimorphic, but in the opposite manner. This sexual 
dimorphism is not as pronounced in the Floridian subspecies of 
burrowing owl. The owl has a round head and lacks ear tufts (Figure 1). 
The plumage of the adult is brown with white bars and stripes on the 
back. It also has beige with brown bars and stripes on the front. White 
feathers cover the brow, under the eyes, and across the throat. Males are 
lighter in color than the females during the breeding season. Females 
spend long periods incubating eggs in the burrow and retain a dark 
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Source: Photo taken by one of the authors.  August, 2007. 

Figure 2. Ground view of burrowing owl nesting site at 
Cape Coral. Notice the surveillance camera on 
the utility pole. 

burrowing owl as these communities move toward build-out and what is 
the threshold beyond which burrowing owls can no longer survive? 
As their name implies, burrowing owls make their home by burrowing a 
hole in the ground. However, they will take advantage of other species’ 
hard work by utilizing abandoned ground hog, squirrel, and gopher holes 
as a manufactured home site (Green  and Anthony, 1989). Some times 
they will use man-made structures such as pipes or post holes. 
Burrowing owls prefer treeless, open grassland and sandy well-drained 
soil.  Interestingly, they sought the habitat of the newly created land 
within pre-platted communities such as Cape Coral. This would seem to 
be unlikely, but, as development begins, land is cleared and leveled 
providing perfect nesting sites for the owls (Figure 2). After the land is 
fully developed, the nesting owls are likely to disappear, because of 
increased pressure associated with urban development (Thomsen, 1971).
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Source: Stroud, The Florida Geographer, 
Vol. 33, 2002, p. 82. 

This is supported by a 
study entitled “Density 

Figure 3. Map depicting Cape Coral’s 
peninsula location near Fort 
Myers, Florida. and Reproduction of 

Burrowing Owls Along 
An Urban 
Development 
Gradient.”  In this 
important work it was 
found that the number 
of young fledged per 
nest increased until 
development reached 
45-60 percent, then 
stabilized.  The number 
of young fledged per 
successful nest 
decreased as 
development increased 
above 60 percent 
(Millsap and Bear, 
2000).  As homes are 
constructed on lots, the 
owl can be affected in 
three ways.  These 
include destruction of 
burrows before 
construction (a permit is required), disturbance of a burrow during 
construction, and disturbance by residents and their pets after homes are 
occupied. 

As far back as the 1800’s, the prairies surrounding Lake 
Kissimmee contained hundreds of owl colonies. Today, few colonies 
remain in this area because of the loss of habitat from the development 
of land for agricultural uses and from urban sprawl (City of Cape Coral, 
2006). Hillsborough and Broward Counties’ owl populations have also 
been on the decline in recent years.  In view of these and other examples 
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Vulnerable Habitat  
Cape Coral is located along Florida’s southern Gulf Coast in Lee County 
(Figure 3).  During the early development of Cape Coral, large-scale 
subdivisions could be created without the benefit of sound land use 
planning (Stroud, 1991 and Alexander, 1995). The result was 
widespread environmental degradation and, in some cases, rapid 
population growth as the potential home sites that were created became 
occupied (Anderson, 2001).  The development of Cape Coral began in 
1957 when the Rosen brothers purchased of a section of coastal land 
across the Caloosahatche River from Fort Myers, Florida. This location 

of population decline, protective measures are needed to keep Cape 
Coral’s burrowing owl population from becoming decimated as well.   

Source: Photo taken by one of the authors.  July, 2004. 

Figure 4. View of several homes and a canal at Cape 
Coral, Florida.  Notice that much of the 
vegetation is grass.  The original tree canopy was 
removed by the developer. 
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e and the Rosens realized that they could make 
o a “land-hungry” public (Dodrill, 1993).  After 

e land, it was platted into thousands of small 
lying coastal location, the developers had to 

e land.  Fill was used to raise the 
plished with the standard dredge-
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elsewhere; however, no o
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The city of Cape Coral h
Rosen brothers took on a massive project in the creation and 
development of the city.  As much as 12,000 acres were dredged and 
filled and hundreds of miles of canals created to provide “dry” ground 
for home sites (Allan, Kuder, and Oakes, 1977 and Stroud, 1995). The 
entire parcel of land that is now Cape Coral was subdivided into 5000 
square foot lots in what is essentially a grid-iron pattern. Water way 
construction totaled approximately 400 miles by the mid 1970’s and 
Cape Coral had experienced tremendous population growth.  About the 
time of incorporation in 1970, there was much greater environmental 
awareness and public concern over the environmental damage that the 
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e Rosen brothers to sell their holdings to GAC 

Cape Coral Florida’s third largest city in terms of land area.  An 
important question remains, what will happen to the burrowing owl as 
this huge subdivision approaches build-out? 

Ironically, the development of Cape Coral has been very 
important to the burrowing owl population. They were attracted to this 
newly cleared landscape that extends across approximately 60,000 acres.  
Even as the lots began to be developed, burrowing owls continued to 
move to this newly created habitat that included extensive areas of 
treeless grassland.  This habitat was created since the developer removed 
as much as 90 percent of the original tree canopy.  Cleared land that is 
routinely mowed closely resembles their historic range which consisted 
of treeless uplands.   

Obviously, burrowing owls coexist rather well with humans as 
long as housing densities are not too high.  It is suggested by Orth and 
Kennedy that moderate levels of urbanization provide more prey and 
protection from predators than nearby undeveloped areas.  They suggest 
further that at high levels of development this high prey base may be 
offset by other factors including higher mortality from human-caused 
agents (Orth and Kennedy, 2001).  At Cape Coral, the owls appear to be 
the most successful in neighborhoods that are between 50 and 75 percent 
developed (Blydenburgh, 2007).  At the present time, Cape Coral has a 
large number of vacant lots that are ideal for burrowing owl colonies.  

development of Cape Coral was creating.  Consequently, development 
permits were becoming increasingly more difficult and expensive to 
btain.  Permitting delays coupled with financial difficulties and othero

problems prompted th
Corporation (Dodrill, 1993).  Even though the Rosen brothers were no 
longer involved in the development of Cape Coral, they had set the stage 
for what was to become one of the fastest growing cities in America.  At 
the time of Cape Coral’s incorporation in 1970 its population was 
approximately 11,000. By 1980 its population had grown to 34,000. In 
1990, the population had swelled to 75,000 and today it exceeds 160,000 
(Blissman, 2005). With an increase in population of over 1000% during 
the last 30 years, Cape Coral is one of the fastest growing cities in the 
United States and is currently Southwest Florida’s largest city south of 
Tampa (Wikipedia, 2006). Its current size of 115 square miles makes 
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Only approximately 30 percent of the more than 135,000 residential 
building sites are occupied by homes.  Highly variable housing densities 
is an important characteristic at Cape Coral with some neighborhoods 
nearing build-out while others have widely scattered homes with much 
open space.  In areas approaching full development, fewer nesting pairs 
are found in part because of limited space available for nesting sites.  
Other problems include more traffic and a higher incidence of owls 
being hit by cars.  There is also greater potential for harassment from 
humans and more frequent attacks by cats and dogs.  They are also 
preyed upon by various hawks, eagles, the barn owl, coyotes, snakes, 
and people wanting to make pets out of them (Martin, 1973).  While the 
burrowing owl population is protected from harassment, enforcement is 
difficult.  Since many of the owl colonies occupy privately owned 
building sites, development and the potential destruction of a burrow 
could occur at any time.  If a nesting site is destroyed, the owls have no 
where to go for protection.  They must either migrate out of the area or 
stay and succumb to predation. 

Many land owners wrongly believe that they cannot build on a 
lot if burrowing owls are nesting there. As a matter of fact, developers 
can build on their lot at any time as long as they rope off a protection 
zone around the burrow. Such a protection zone must extend 10 feet in 
all directions from the burrowing owl nest entrance. If it is not possible 
to construct a project and maintain the required protection zone, the 
developer may request a permit from the Florida Fish and Wildlife 
Conservation Commission to destroy the nest. Currently, the state permit 
is free of charge. The idea behind this permitting is to prevent the nests 
from being destroyed when the owls are actively incubating eggs or 
rearing flightless chicks. 

There are other factors that could also be detrimental to the 
burrowing owl.  These include problems associated with weather 
extremes and with the use of insecticides. 
Burrowing owl populations are particularly vulnerable to drought and 
flooding.  During a drought the burrowing owl may suffer from a decline 
in food supply.  A small food base during an extended drought leads to a 
low productivity and hence a smaller population.  Conversely, during a 
period of heavy rain, burrows could flood.  Owls that do not drown are 



The Florida Geographer 

45 

displaced.  Displaced owls do not normally return to the burrow after the 
water has receded.  Insecticides are also used on developed lots within 
Cape Coral.  Owls are susceptible to death if they eat insecticide laden 
insects or amphibians.  The use of insecticides also reduces the food 
supply that is available for the owls (Richie, 2007). 
 
Restoration and Preservation Efforts  

Fortunately, there are several important options available for 
those communities interested in preserving the owl.  At Cape Coral, for 
example, several initiatives are underway.  Owls looking for a new home 
have demonstrated a willingness to move into starter burrows that can be 
easily created. If the owls are not offered a starter burrow, they tend to 
burrow on vacant lots or take over unoccupied existing burrows. The 
thick lawn desired by most home owners usually offer more digging 
resistance than “volunteer” vegetation found on vacant lots. By offering 
a starter burrow on lawns, Cape Coral citizens can encourage owls to 
move on to portions of developed lots that are not slated for future 
alteration or disturbance. 

Providing a starter burrow involves clearing away about two feet 
of sod, starting a tunnel with a garden trowel or shovel, and placing a T-
perch adjacent to the tunnel. Starter burrows should be placed in open 
lawn areas safe from flooding. Burrowing owls coming into the breeding 
population for the first time, or, who are displaced by development may 
take up residence in a starter burrow. 

As mentioned previously, statewide surveys of the burrowing 
owl have been limited.  One of the most extensive surveys took place as 
part of the Florida Burrowing Owl Project coordinated by a graduate 
student at the University of Central Florida.  The objectives of the 
project included locating and documenting as many active burrowing 
owl sites as possible, accurately counting all burrowing owls observed at 
each site during the 1999 breeding season, and compiling the data to 
provide a demographic overview of Florida’s total burrowing owl 
population.  Newsletters were mailed to volunteers to provide them with 
information related to burrowing owls and the statewide survey (Bowen, 
2006).  Keeping track of the numbers of birds and their location will 
help wildlife officials determine the best ways to conduct management.  
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The city of Cape Coral is, for example, in the process of mapping their 
exact location and is working with individual lot owners who have 
active burrows on their property.  The city provides instructions on how 
best to protect the owl and provides detailed information to those 
interested in creating starter burrows. 

As described earlier, development to build-out severely reduces 
owl habitat since most lots are occupied by homes.  One option for 
increasing owl habitat is for home owners to purchase more than a single 
home site.  If, for example, property owners had two lots, one of which 
is used for yard and open space, owls would have more habitat that 
could be used as burrowing sites.  This option would keep the 
community from reaching such a high density at build-out. This is an 
ambitious idea because lots in Cape Coral are quite expensive.  Another 
option is for the city to take an active role in land acquisition or buy-
back program.  One of the greatest opportunities would be for the city to 
acquire tax delinquent property.  The land could in turn be used to meet 
open space needs or other public uses.  As communities approach build-
out, it is crucial for city officials to devise ways to provide open space 
even if it is nothing more than a scattering of vacant lots that could serve 
as burrowing owl habitat.  This seems to be the situation at Marco Island 
where a few vacant parcels plus the use of burrows in yards on 
developed lots have been sufficient to maintain over 100 pairs of owls 
(Richie, 2007). 

Education of the citizens of Cape Coral about the value of the 
burrowing owl is another important way to protect burrows and maintain 
a healthy and stable food web. Without education, people may discount 
the bird as another pest and seek to eliminate them. Lobbying the 
government to initiate more effective legislation to protect the owl will 
also help ensure its survival into the next generation. 

The City of Cape Coral website has detailed information about 
the burrowing owl including ways to protect burrows during 
construction, how individuals can help burrowing owls, details 
concerning federal and state protection laws, and the proper etiquette 
when viewing burrowing owls.  The city planning staff is also actively 
monitoring burrows (see Figure 3) and reports destructive or 
inappropriate encroachment activities to the Florida Fish and Wildlife 
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Conservation Commission (Blydenburgh, 2007 and City of Cape Coral, 
2006).  There is also a volunteer program that has been established with 
the Cape Coral Friends of Wildlife.  This organization has a group of 
people that maintain burrows through out the city (Cape Coral Friends of 
Wildlife, 2008).  
 
Conclusions 

The burrowing owl population of Florida is slowly disappearing 
from the state’s interior due to growth and development associated with 
an ever expanding population.  Ironically, owls found favorable habitat 
in the newly cleared land within large pre-platted subdivisions such as 
Cape Coral.  The ideal nesting conditions are progressively diminished 
as pre-platted communities move toward full development.  Upon build-
out, the status of the owl population remains in question.  Monitoring at 
Cape Coral and Marco Island, for example, will provide indicators as to 
the success of the of the burrowing owl within subdivisions as they 
approach full development.  As vacant lots diminish, it is crucial for 
residents to accommodate the owl by providing burrows within open 
portions of developed lots. Greater public awareness included as part of 
a general education program geared toward preservation of the 
burrowing owl go a long way toward protecting the birds for a future 
generation to enjoy.  Fortunately, the burrowing owl seems to co-exist 
rather well with sizable human populations.  The key is for humans to be 
sensitive to their needs and take steps to accommodate the owl and 
provide a sufficient amount of vacant land suitable for burrows.  Being 
sensitive to the open space needs of the owl is beneficial to human as 
well as wildlife populations as communities attempt to cope with 
problems associated with high-density urban environments.  Adequate 
open space is one important component in creating more livable 
communities for all residents.  
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City Commission Election Districts: 
(Geographic) Rationality and Reality in a Florida Context 
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districts within counties and cities has its supporters and its detractors.  
Citizens, elected city and county commissioners or council members, 
scholars, and political operatives have been discussing the pros and cons 
f local government election or representation districts since the o

founding of the country.  Whether called wards, parishes, or city council 
or commission districts, they exist across the nation at the local 
government level.  Historically, local government districts, such as 
war
election districts.  With the growth of computing technology, especially 
the widespread adoption of geographic information systems (GIS), along 
with court support for the Voti
amendments, the former political unit hierarchical structure is no longer 
the operative model.  Today census blocks have become the fundamental 
uilding units of districting at all governmeb

2000).  Spatial (and thus political and ideological) resolution has 
increased tremendously.  Many decry the resulting meandering district 
lines as it gives those in power the ability to manipulate district 
onfigurations for narrow political interests (Mc

suggest that the level of reasonable discourse in elected bodies is 
declining, while the volume of that discourse is increasing, to the 
detriment of the interests of the moderate majority within the elec
Redistricting, Ask Dr. Dave, 2004).   (

My purpose here is to share my experience and districting 
‘expertise’ gained over twenty-five years as a geographic consultant to a 
half-dozen cities and counties in southeast Florida.  In particular, I will 
ocus on three communities in Broward County where I was initially f

retained to help each establish their first districts in the 1980s and have 
then advised them on an approximately 3-4 year redistricting cycle. 
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mbership of about 130,000.  Each year school attendance zones 

nt in challenging the school district’s 1981 

n of the annual school boundary review.(1)  A secondary 
g was the 

plement 
This is the focus of this discourse. 

Many cities, counties, and other local elected boards do not have 
district representation. The members of these general government and 
special purpose bodies are elected at-large with no constraints on where 
candidates live within the broader jurisdiction.  The advantages and 
disadvantages of having district representation and/or election of local 
council and commission board members are well debated.  They revolve 
around issues of board members’ level of parochialism, around whether 
a board member will take a more narrow (district) view of an issue or a 
broader community wide (city, county, etc.) view.  A corollary to this is 
the possibility (without districts) for geographic concentration of the 
residences of the members of the board with its implications for 
geographic and socioeconomic favoritism.  In rapidly growing southeast 
Florida, this issue was central to the debate on the establishment of city 
and county election districts.  Many southeast Florida cities were 
founded and grew rapidly in the mid to late 20th Century (Schultz, 1990).  
The councils and commissions were initially elected at-large.  Often, 
when founded, the cities were small and their residents were socio-
economically similar.  As newer and bigger residential developments 

 
An Introduction 

In the early 1980s a colleague and I were brought into a school 
districting debate by a citizens group seeking to contest a school 
redistricting proposal before the Broward County School Board.  At that 
time the Broward County School Board was responsible for a student 
me
needed reauthorization and in many cases readjustment due to student 
population dynamics.  When new schools were being opened, the 
redoing of attendance lines became a very public matter.  The upshot of 
my public involveme
redistricting or boundary plan was that a few months after the 1981 
boundaries were established, having been changed little by direct citizen 
involvement, I was retained by the school board to assist staff in the 
reparatiop

effect of my extensive public exposure on school districtin
r efforts to iminvitation to work with local communities in thei

ity council and commission districts.  c
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came on-line i either through 
devel orial 

neighborhoods and residen For example, the arrival in 
central and north Bro rement condominium 
comp
local cities having two or three of th members living in one 
of thes

n these modest sized communities, 
opment of existing vacant city land or through territ

annexation, the political power structure was seen as favoring the earlier 
tial subdivisions.  

ward County of very large reti
lexes in the 1960s and 1970s resulted, by the 1980s, in several 

ir five board e
e large complexes.  In other cases, the members of the board were 

more geographically dispersed, but still within the older city 
neighborhoods. 
 With respect to the retirement complexes, a contributing factor to 
the interest in establishing city council districts was that most of the 
residents of these retirement communities were registered voters 
organized and motivated by internal political activists, and thus voter 
turnouts were very high compared to the rest of the city.  The lack of 
elected representation from the newer subdivisions and areas of the city 
was obvious, but more importantly, the general impression was that the 
‘rest’ of the city mattered little to the incumbents future tenure because 
the public that voted was spatially and culturally concentrated – the 
many Century Villages and other large condominium complexes in 
southeast Florida being a prime example.  This voting clout within the 
retirement condominium complexes was especially pronounced given 
that most local governments in Florida elect their board members in 
early March, not in the general November election for state and national 
representatives.  Voter turnout is usually low and thus organized voter 
blocs are very effective. 
 The impact of these factors led to more elderly councils and 
commissions and they were perceived to have more narrow interests 
than the community at-large.  Thus the ‘good government’ movement 
became increasingly supportive of ‘districting’.  Citizen organizations, 
including the local chapters of the League of Women Voters, and 
community activists lobbied for change.  Many communities placed the 
issue of districts before the voters.  Some chose representation by district 
but with election at-large, others went for election of council members 
and commissioners by district.  In either case, residence within a 
district’s boundary was a must in order to stand for that seat. 
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 nce city charters were amended to require districts, the 
tion of these districts for board approval had to 

O
geographic defini
proceed.  Because of my visibility in the annual establishment of the 
Broward County School District’s (and to a lesser extent Palm Beach 
County Schools) school attendance zones and my professional position 
as an urban geographer, several cities contacted me directly for advice 
while others sent out official requests for proposals (RFPs) that I and 
others received.  These cities did not ask their city managers or their 
internal planning units to directly develop the required election or 
representation districts in order to remove city staff from the politics of 
district formation.  In fact, as I was to learn later, some city charter 
revisions made to implement districts included a requirement that a 
‘professor of geography’ at a local higher education institution or other 
similar reference, be retained for this work.  The upshot was that initially 
I became the ‘districting’ consultant for four north Broward cities and 
have been retained on a periodic cycle by three of them since the initial 
establishment of election or representation districts in the mid 1980s.  
Since those initial involvements, I have also advised the Broward 
County League of Women Voters, several additional city and county 
Charter Review Boards, and other city councils on the establishment or 
review of districting matters. 
 
Districting Criteria 
 From the beginning of my work with cities on internal districts I 
laid out rational standards or criteria for city commission districts, these 
criteria are widely accepted by the public and many scholars (Morrill, 
1981; Common Cause, 2005).  Several of these standards are also 
embodied in our legal system. They are: 

1. Equality in population.  This is now the law of the land as set 
down by the courts.  At lower levels of government and 
population size there is more tolerance of reasonable population 
imbalance.  A 5 to 10 percent deviation around the average 
district population has been considered reasonable in many 
applications.  Pure population balance/equality may in fact be too 
artificial in the face of the following concerns. 
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2. Spatial contiguity and compactness.  In recent redistrictings at 
the state and national level this criterion has not been followed in 
many notorious cases, yet the voting public is generally 
supportive of this criterion.  The argument is that space matters, 
that the ‘tyranny of space’ is real and that ‘unreal’ shapes and 
large distances constrain effective identification and 
understanding of your local, state, and federal representatives.  
Others argue that with the internet and other means of quick and 
relatively painless communication, the spatial orderliness 
criterion is fast waning as a legitimate criterion.    

3. Integrity of communities of interest.  This criterion suggests 
‘communities’ should be kept together where possible.  By law, 
race is the dominant community, but age, non race ethnicity, 
income, and other definitions of community have been seen by 
the public as important.  Some would argue that today, 
communities of interest are less based on geographic nearness, 
but are more a function of social networks covering larger 
territories than a relatively small geographically defined political 
unit.  For local government matters such as the provision of parks 
and recreation opportunities, police and emergency services, and 
local land use regulations and controls, geographic nearness 
seems to be a desired locally relevant definition of community.  

4. Consideration for the interests of sitting commissioners.  This 
criterion is more controversial.  Common Cause, for example, 
states on its webpage (commoncause.org) ‘The redistricting 
process shall be “incumbent blind”’.   Since, in the case of cities 
and counties in Florida, and in most communities nationwide, the 
elected body itself establishes its district configuration, the 
incumbent blind criterion is highly unlikely to survive long 
enough to become a recommended plan to a local city council.  
Also, some would argue (Morrill, 1981, Monmonier, 2001) that 
incumbency gives local voters more power in the competitive 
political arena and that almost all incumbents want (and try) to 
serve their local constituents interests.  Why should a district’s 
population give away this advantage?   
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5. Change existing districts as little as possible.   To meet 
population equality or other necessary goals district boundaries 
will often need to shift.  Racial dilution is a particularly 
problematic issue in city level redistricting, especially when 
annexations or major new residential developments must be 
absorbed within a set number of districts.  Making as few 
boundary shifts as are necessary to satisfy the other criteria is 
typically seen as very desirable. 

In the following sections I give a general overview of how the districting 
process proceeded in three Broward County cities.  Finally, I examine 
how the above rational standards can be assessed in these three specific 
cases that span a period of 20 to 25 years, from initial district 
establishment through multiple redistrictings. 
 
Coconut Creek 

My first city districting work was for the City of Coconut Creek, 
FL in late 1983.  The city was founded in 1967 and its population had 
grown to over 13,000 by 1983.  The area of the city was expanding as 
additional territory was brought into the city by annexation and this was 
expected to continue for several decades.  Broward County government 
and the county’s state legislative delegation were in favor of 
ncorporation of all urbai n areas within the county within existing or new 

 process is continuing today and by decade end 

wa
family 
horses 
or so i
retirem
stages, 

ynmoor. 

municipalities.  This
should be nearly complete.  Table 1 presents 1980 population and 
socioeconomic characteristics for the three cities discussed herein and 
for Broward County as a whole.  Table 2 presents these characteristics 
for the year 2000.  

 The original City of Coconut Creek was established due 
to o  ne major residential development, now known as South Creek.  It 

s a traditional suburban development primarily of detached single-
homes surrounded by areas used primarily for winter crops, 

and cattle.  The first major expansion of population beyond 3,000 
n South Creek was the development of the Wynmoor (Rossmoor) 
ent condominium complex.  This complex was developed in 
eventually having a population of over 7,000.  The city council of 

the early 1980s had 3 of the 5 council members living in W
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ry, 1983 by the Broward County Office of Planning.mm
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Table 1:  Characteristics of North Broward Cities, 1980 

other major developer was in the initial development stages of a PUD 
wn as The Township, which was going to be developed in a series of 

including townhouses, garden apartments, and single family 
ed units. The upshot was that voters decided it was appropriate to 
o representation by district in order to allow for all communities 
epresented on the council.  The mayor (selected by the council on 
ng basis) lived in Wynmoor, and he and the other members of the 
uncil were supportive of ‘districting’. 
The city charter was amended to incorporate district 
ntation, but election by the whole was retained.  All voters vote 
candidate of their choice in each of the five districts.  Candidates 
side in the district they wish to represent.  Clearly this was easier  



Schultz 

58 

 

2000

Pe
rc

en
t O

w
ne

r 

C
ol

le
ge

 D
eg

re
e 

Table 2:  Characteristics of North Broward Cities, 2000 

 
R

es
id

en
t 

Po
pu

la
tio

n 

Pe
rc

en
t 

B
la

ck
 

Sq
ua

re
 

M
ile

s (
20

06
) 

M
ed

ia
n 

A
ge

 
Pe

rs
on

s P
er

 
H

ou
se

ho
ld

 

M
ed

ia
n 

H
ou

se
ho

ld
 

In
co

m
e 

O
cc

up
ie

d  w
ith

 
Pe

rc
en

t 2
5 

+

Coconut 
Creek 

43,566  6.2 12. 41.3 2.16 $43,980 75.5 27.1

North 
Lauder-
ale 

32,264 35.2  5. 30.5 2.99 $40,050 63.7 13.5

d
Deerfield 
Beach 

64,583 16.0 16. 44.6 2.02 $34,041 70.2 21.2

Source: U.S. Census 2000, accessed at census.gov web site

Broward 
County 

1,623,018 20.5 410 37.8 2.45 $41,691 69.5 24.5

to accomplish politically than election by district and it allowed the 
existing council members from Wynmoor to support the districting 
initiative in the name of good (representative) government.  It was 
known that with districts it was likely that the number of Wynmoor 
residents on the council would decline, however, Wynmoor residents 
(and all other city voters) would retain their influence in selecting each 
commissioner. 

The Coconut Creek City Charter requires a Redistricting Board 
be established whenever the population imbalance of the existing 
districts becomes significant.  Currently they define that as when the 
difference between the largest of the five districts’ population and the 
smallest exceeds 10 percent of the city total.  For example, if the city’s 
population estimate reached 40,000, the average district should have 
8,000 residents.  If, however, one district was estimated to have grown to 
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8.75%), the 
difference would be 10% of the estimated population within the city (2).  
Redistricting would be triggered and the commis ould nsti a 
Redistricting Bo app ac

he Red g B s f
it then has 90 o su
comm 3)  I have been retained as 
consultant to this board each time it has been constituted.  This has 

abo y two years in the mi
or four years since.  My tasks are to estimate the population of the city 

ograp hborh an en l te i
atio  on the er stricting criteria iden ied abov
 Creek requires that population estimates (actually, a forecast) 

nt forthco e n h r d 
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My approach to developing sub city population estimates is to 
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lectio (Marc ) be p epared an used 

update ce
(Prosper

us figures u g the count prope ty ap aiser NA  file 
ame, mailing address, 

and legal property description) file is carefully constructed for property 

ip, section, 
subdivision, block and lot.  Applying appropriate persons per housing 

redistricting has worked extremely well.  After the first two districtings, 

assessment and taxing purposes by the county property appraiser and it 
includes housing units organized by range, townsh

unit multipliers gives very defensible, non census year, small area 
population estimates.  Updated persons per housing unit factors are 
generated using direct methods such as a resident phone survey or from 
information on residents from a condominium or homeowner 
association.  Indirect methods include using U.S. Census and BEBR 
average persons per housing unit multipliers for the appropriate housing 
type. 

The Redistricting Board is an official, although temporary, unit 
of the City of Coconut Creek government and thus its meetings are open 
to the public.  Both the city clerk and the city attorney attend each board 
meeting.  The meetings are run by the Board chair (selected at the first 
meeting by Board members) following a published agenda and meeting 
minutes are prepared for subsequent approval.  This approach to 
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meetings as 
observers and the Board, with one redistricting exception, has 
unanimously approved a redistricting plan for recommendation to the 
commission,  cases wit  9 exi  
co ion ha  
early years co  
recommendat o
in a straightforward manner. Establishment of new or revised districts 
requires two public readings and commission votes on a specific plan. 

North Lauderdale 
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a rotating basis from the five elected district commissioners. The charter 
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undergo

In 1984, I was selected by the City of North Lauderdale to assist 
lopment of council districts.  Like Coconut Creek, they had 

However, 
representa

only th
ve to the

oters 
uncil.

withi
As u

 a 
ual, t

district were to choose their 
e mayor was to be selected on 

revision 
institutio

so require  that a ge grap er from a loca edu tiona

local geographer?  Again, I attribute this to the publi

county (Broward) school board. 
The approach of North Lauderdale to arriving at districts is vastly 

different from that of Coconut Creek.  The initial presentation of 
population estimates and districting alternatives occurs at scheduled 
commission workshops and I am expected to take direction from the 
commission itself.  This involves considerable interaction with the city 
manager and planning director as commission members typically have 
differing opinions on districting issues and many alternative district 
concepts are brought forward.  The several city managers with whom I 
have worked and I eventually established that outside of public 
workshops and commission meetings the commissioners communicate 
through the city manager to me.  However, I need to be directly 
responsive to critique and suggestions at the workshops and commission 
meetings. Typically, it requires more time to complete the redistricting 
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process than in the case of Coconut Creek and there is more public 
dissension amongst the commissioners.  Often the mayor has been 
ineffective in bringing closure to a particular debate issue.  In one 
redistricting effort, my recommendation, even after considerable 
revision suggested by commissioners’ comments, was not followed and I 
had to state formally that I could not recommend or support the outcome 
of a pending commission decision changing district boundaries.  My 
main objection was with their overriding concern with compact 
geography to the extent that it resulted in significant population 
imbalance across the districts.  Nevertheless, I was thanked for my 
efforts and three years later was again retained to assist the city in 
redistricting! 
 My most recent redistricting consultation with North Lauderdale 
took over a year to complete.  Normally the process is complete in no 
more than 5 months.  I was retained to develop the standard five election 
districts.  In the process of a series of workshop presentations revolving 
around the impact of a major city annexation on the established districts, 
the issue of electing the mayor as an at-large (elected city wide) officer 
came to the fore.  After several rounds of districting alternatives (over a 
half dozen were presented), the commission decided to stop the process 
while they went to the voters to seek a change in the mayoral selection 
procedure.  The proposal passed (to be implemented at the next city 
election) and thus the number of districts was reduced to 4 with the 
mayor elected at-large.  Clearly, at the minimum, the commission was 
now faced with deciding which existing commissioners would be in the 
same district after redistricting.  This again prolonged the process, but 
eventually one commissioner volunteered to be ‘doubled-up’ and the 
other affected commissioner agreed and the redistricting was 
accomplished.  The newly annexed area was split between two districts 
rather han force one existing commissioner to absorb the full impact of 
the new voters.  The volunteer for doubling-up went on to become the 
new at-large mayor, and one of the commissioners absorbing part of the 
newly annexed area was not re-elected. 
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wide.  Again I used the annual county property 

Deerfield Beach 
 Deerfield Beach adopted districts in 1988.  In this case, I was 
selected after an RFP went out and the contenders were ranked on 
expertise/experience, local knowledge, and proposed costs after their 
presentations at a commission meeting.  For the first establishment of 
districts, a committee was formed.  Each commissioner appointed one 
member.  My tasks were the usual:  develop population estimates for the 
election year in question by geographic neighborhood and prepare 
alternative district configurations.  Deerfield Beach had chosen to have 
epresentation, not election, by district for four commissioners with the r

mayor running city 
ppraisa er NAL file and city certificate of occupancy records to obtain 

updated (from the 1980 census) housing unit counts by subdivision type.  
As usual, these were converted into population estimates using 
appropriate persons per housing unit factors/multipliers obtained as 
described before. 
 As the Districting Committee neared the end of its work and had 
accepted my report that contained five separate alternatives for the city 
commission to consider, the city commission decided to ask the voters to 
approve closed districts, i.e., the four district commissioners would be 
elected by the voters in their district as in the case of North Lauderdale.  
After the closed districts proposal passed my work with the Districting 
Committee resumed.  Because the districts were closed, that is, 
registered voters only vote for their district’s commissioner (and the at-
large mayor), the city clerk suggested that the districts follow existing 
precinct lines (boundaries) so that ballots could be easily prepared by 
precinct.  This request initiated a review by the Districting Committee of 
the previously developed and accepted district alternatives and several 
were eliminated, and others modified.  Using existing precincts as 
building blocks for city commission districts is difficult as precincts are 
typically too large a unit when seeking population balance across 
districts.  In practice, some precincts must be split between districts.  
This was the case in North Lauderdale as well. (4)   
 After considering precinct lines, the committee forwarded several 
alternatives to the city commission with a weak recommendation for a 
favorite.  The final decision on districts was reached by the commission 
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Figure 1 City of Deerfield Beach Commission Districts. 

presents the latest districts discussed more fully below. 
 In the four redistrictings since then, the city has not reconstituted 
a Districting Committee.  I worked more closely with the city manager 

after well attended public hearings and strong discussion.  The debate 
revolved heavily around the communities of interest criterion.  Deerfield 
Beach commissioners and residents focused on how to protect specific 
communities’ probability of being represented in the forthcoming 
election.  At issue was keeping the large Century Village retirement 
complex whole within a district and at the same time not diluting what 
was perceived as the black community’s district by separating the 
spatially concentrated 18 percent black population of the city into 
several districts.  In addition the eastern, original, beach oriented, white 
middle class part of the city wanted to remain whole.  These issues were 
resolved by commissioners and residents agreeing that generally north-
south district boundary lines best accomplished these goals.  Figure 1 

Source: Author. 
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ther cases and he interacted with the commissioners as than I did in the o
work progressed.  My presentations to the Deerfield Beach City 
Commission have generated considerable public and political comment 
and attendance at commission meetings during one of the redistrictings 
spilled out of the ample commission chambers onto the patio and lawn 
surrounding the main entrance.  The evening deliberations were long and 
contentious as individuals came to the podium and spoke regarding their 
preferences and views on the alternatives.  Like North Lauderdale, the 
Deerfield Beach commission prefers to critically examine alternatives at 
workshops and regular commission meetings and then send me back to 
my den with specific requests.  In these situations I continually remind 
myself it is the map that they wish ‘improved’, not me… 
 
Summary Analysis 
 What can be generalized from my many experiences in city level 
redistricting in a rapidly growing region?  Is there a ‘best’ plan for each 
community?  What makes one city’s process and results different or 
similar from another’s?    
 Fundamentally, I was always aware that my immediate goal was 
to help each city reach closure on the formation and maintenance of their 
council or commission districts.  The criteria postulated above formed 
the backdrop to my participation in the political redistricting process.  
My primary concern was always to achieve reasonable population 
balance across districts.  Often, members of the districting boards, city 
staff, or members of the commissions were confused on ‘who’ was being 
counted as population.  The matter of U.S. citizenship, registered to vote 
locally, or seasonal visitor/resident status had to be discussed.  The law 
requires residency in the jurisdiction, noting else, in order for a person to 
‘count’ in the population equality figures – neither age, citizenship, nor 
registered to vote matter.  Seasonal residents self-determine their 
primary residence when they fill out their census form, register to vote, 
and file for Florida’s Homestead Property Exemption and associated 
Save Our Homes tax relief.  Clearly, the latter is a strong incentive to 
declare their Florida home as their primary residence. 
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Source: City of Coconut Creek. 

Figure 2  2004 Coconut Creek 
                Commission Districts. 

 Reasonable population balance has been readily accepted by the 
parties involved in (re)districting with the one exception noted above.  
Once past the definition 
of who is being counted 
and how the data were 
developed, little debate is 
focused on population 
numbers.  Spatial and 
community identity 
concerns drive the 
redistricting boards and 
city commissions to seek 
compact districts where 
feasible.  Trade offs on 
spatial compactness (but 
not contiguity) for better 
communities of interest 
identification are often 
made.  The configuration 
of District A on the 
Coconut Creek map 
(Figure 2) has a long 
vertical ‘pipe’ on the 
western side of the city 
in order to avoid placing 
the southern part of 
District B, which is part 
of a condominium 
retirement complex, 
within District A.  This 
spatial configuration has 
existed from the initial 
formation of districts, 
although the size of the 
‘pipe’ has grown over 
time in order to balance 
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ino effect from 
ty most impacted by growth or nearest to the 

ission has often been factious 
and mayoral leadership less strong.  The commissioners prefer to roll up 

district populations. 
 The Coconut Creek districting boards also are sensitive to the 
impact of revisions on ‘their’ commissioner.  This often leads to a good 
government discussion on the spatial definition of community versus the 
self interest of commission members.  When the commission itself is 
reviewing the alternative plans, this issue is always there and often is 
discussed openly. 
 The change as little as possible criterion is typically brought up 
in defense of a sitting commissioner's interests.  One reason little district 
change is not a top issue is that the cause for the redistricting is always 
imbalanced population growth in the existing districts or a major 
annexation of territory and associated population into the city.  Major 
oundary changes are thus required, emanating in a domb

the parts of the ci
annexations. 
 In one view of a rational world, a local independent public board 
might be asked to do the redistricting plan for each city.  Given the 
above criteria they might reach an ‘ideal’ district formulation for 
ommisc sioners to approve.  Could this be reality?  I think not.  From my 

experience, each city has its own dynamic.  Coconut Creek can be 
categorized as an upper middle class city.  Of the three cities today, it 
has the highest household income, highest percent of its homes owner 
occupied, and highest percent of the adult population with college 
degrees (Table 2).  Its city government, commission, and redistricting 
board are highly regarded as examples of good government.  The 
acceptance of the highly ordered internal redistricting process is high.  
 North Lauderdale, founded in 1963, is more of a working class 
community.  Using year 2000 census data, the proportion of the 
population black (35.2%) and other minorities is high and home 
ownership lower (63.7%) than in the other cities (Table 2).  Household 
income is just below the county average, and comparatively, persons 
perhousehold unit is high (2.99) and median age is very low (30.5).  The 
city has evolved from a small relatively homogenous community to one 
with great variety in ethnicity and income while still maintaining its 
strong young family orientation. The comm
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rial annexation at the southeast corner of the 
A and B) at the same time that the number of 
from five to four.  (Figure 3) 
oned this splitting of the new area was done 
w voters rather than have them impact only 

veral alternative district shapes were 
avored by the two sitting commissioners 

District A.  One of the two was expected to 
mayor position and the other felt this was the 
he revised District A that also met the other 

their sleeves at workshops and commission meetings and shift 
neighborhoods from one district to another even in the presence of 
obvious population or other constraints. The most recent redistricting 
(2004) split a major territo
city between two districts (
districts was being reduced 

As previously menti
to share the impact of the ne
one sitting commissioner.  Se
reviewed.  The one chosen was f
living in the new proposed 
run for the new city wide 
best alternative shape for t

Source: Author. 

Figure 3 City of North Lauderdale District Map. 
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discussed criteria. 
 Deerfield Beach, is the oldest (chartered in 1925) of the three 
cities and the only one with a shoreline along the Atlantic coast.  
Periodically it has expanded to the west and more recently to the south.  
The older established neighborhoods versus the newer subdivisions may 
be too strong a dichotomy to make, but the commission does break out 
that way from time to time.  With four districts and an at-large mayor for 
ll the a years of districting, the formation and maintenance of north/south 

district boundaries has been a goal, modified from time-to-time in the 
western areas of the city to accommodate subdivision based 
communities of interest. (Figure 1) Most recently, the city manager and 
most powerful commissioners prefer to ‘guide’ the alternatives presented 
for public commission meeting consumption.  My work and opinion is 
viewed as setting the parameters within which the boundaries can be set.  
I seem to have veto power over the most egregious plans, but I use it in 
measured amounts. (5)  Again, my goal is to achieve a districting plan 
that meets the basic districting criteria, but most significantly, one that 
will also pass the commission.  Reality drives the show, rationality rides 
shotgun. 
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the January filing of commission candidates. 
(4) Precinct boundaries are usually adjusted after state and federal 

redistricting after the decennial U.S. Census.  When closed local 
government election districts exist they should be part of the precinct 
rationalization (redoing) process that the county supervisor of 
elections undertakes in cooperation with the county’s city clerks.  
However, as is the case here, if closed city election districts are 
changed after the county precinct rationalization following the 
census, then the issue of split precincts again arises.   

(5) The convoluted shape to Districts 1, 2 and 3 boundaries in the south 
central area of the city was needed in order to get a majority 
commission vote at the latest redistricting.  Three of the 
commissioners had specific concerns that had to be addressed. 

FOOTNOTES: 
1) Alt( hough our efforts to address school boundary issues in 1981 had 

little outward affect on the Board’s decision that year, I was asked to 
meet with the newly established Boundary Review Committee 
whose task was to make policy recommendations to the Board to 
guide the annual school (re)districting process.  This committee was 
instrumental in bringing openness and modern analytical methods 
into the deliberations underlying the annual process of proposed 
changes to public school boundaries/attendance zones. 

(2) Annual county and city level population estimates are prepared by 
the Population Program of the Bureau of Economic and Business 
Research (BEBR) at the University of Florida under contract with 
the State of Florida.  In addition Coconut Creek updates its 
population estimates using certificates of occupancy issued since the 
last redistricting and appropriate persons per housing unit factors. 

(3) The Redistricting Board is appointed for 90 days beginning in early 
August and ending in late October (or very early November) 
preceding the forthcoming March election so that the city 
commission can establish the new districts by ordinance in time for 
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Health Risks from Hazardous Air Pollutants: 
Analyzing Environmental Injustice in Florida 

Department of Geography 

ental policies. While the movement began in the 1980s as a 

vironmental 

, regulations, and policies” (EPA 

ental disamenities in the U.S. 
actions and a substantial amount of 

environmental equity--the extent to which environmental 
pollution burdens are distributed evenly across society. Numerous case 
studies have been conducted at national, regional, state, and metropolitan 
scales in the U.S. to determine if racial/ethnic minorities and 
economically disadvantaged individuals are disproportionately exposed 
to various environmental contaminants, including air pollution (see 
reviews by Cutter 1995; Liu 2001; Ringquist 2005; Zilney et al. 2006).  
 Although prior empirical studies have made important strides 
towards understanding the intricacies of the causes and outcomes of 
environmental inequity, they have been limited methodologically in two 
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The term ‘environmental justice’ is used to describe the  
movement concerned with inequities in the distribution of environmental 
pollution and adverse health consequences of industrial activities and 
nvironme

grassroots effort to prevent potentially hazardous facilities from 
disproportionately impacting minority and low-income communities 
United Church of Christ 2007), the current definition of en(

justice has expanded to include “the fair treatment and meaningful 
involvement of all people regardless of race, color, national origin, or 
income with respect to the development, implementation, and 
nforcement of environmental lawse

2008a).  
 Growing concerns regarding racial/ethnic and socioeconomic 

minequities in the distribution of environ
ave instigated federal legislative h

scientific research. Presidential Executive Order 12898 (Clinton 1994), 
for example, requires all government agencies to identify and address 
the environmental justice implications of their programs, policies, and 
activities. Empirical research on this topic has focused mainly on the 
question of 
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ass

foundation for developing new measures that address some of the 
methodological limitations of previous studies. Accordingly, this paper 
seeks to examine the environmental justice implications of inhalation 

critical ways. First, a large number of studies have used proximity to 
hazardous facilities or pollution sources as a proxy for potential human 
exposure, instead of assessing the nature and quantity of pollutants 

itted, local meteorological conditions, and other factors that influence 
osure (e.g., Anderton et al. 1994; Pollock and Vittas 1995; Cutter et 
1996; Sheppard et al. 1999; Perlin et al. 2001; Pastor et al. 2004; 
akraborty and Zandbergen 2007). While specific studies focused on 
deling exposure to toxic pollution (e.g., Chakraborty 2001; Bevc et 
2007), few have attempted to examine whether unequal exposure 

Ch
mo
al. 
patterns lead to disproportionate health risks among minority and low-
income communities. Second, past empirical studies have focused 

marily on inequities associated with major stationary sources of 
lution, thus ignoring mobile emission sources and smaller emitters 
t also pollute the local environment. An exclusive focus on major 
nt sources such as industrial manufacturing facilities is likely to 

pol
tha
poi
distort the assessment of environmental risk burdens within a 
community, because it fails to consider emissions from automobiles, 

aller industries, and various other sources that contribute to air 
lution and ultimately to potential health risk. Neighborhood dry 

cleaning facilities and auto body paint shops, for example, represent less 

sm
pol

conspicuous sources of pollution that may not be as noticeable as a 
billowing smokestack, but are also likely to have adverse health impacts 

residents (Fitos and Chakraborty, 2003). Several recent 
ironmental justice studies have emphasized the need for going 
ond locational inequities and a focus on stationary emission sources 
ards a more cumulative exposure approach that considers the health 
s that a community may face from various types of pollutants and 

issions sources (Brulle and Pellow 2006; Maantay 2007). A risk 

tow
risk
em
modeling approach that considers multiple sources of pollution is also 
consistent with the emerging policy focus on cumulative exposure 

essment (Pastor et al. 2005).  
Recent advances in outdoor air emission inventories, risk 

modeling, and knowledge on the health effects of pollutants provide a 
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exposure to  a recently 
released dat on Agency 
(EPA) and socio-dem
specific objectiv ic inequities in 
the spatial distr espiratory) risk 
from outdoor exposur es of such pollutants, 
after controlling for well-docum al factors and variables. 

 hazardous air pollutants in Florida, based on
a set complied by the U.S. Environmental Protecti

ographic information from U.S. Census 2000. Our 
e is to determine if there are racial/ethn

ibution ncer (rof both cancer and non-ca
e to point and mobile sourc

ented contextu
The broader goal is to extend environmental justice research through: (a) 
an explicit focus on the adverse health effects of exposure to air 
pollution; and (b) a cumulative exposure assessment approach that 
considers both stationary and mobile sources of air pollution.  

Florida provides an appropriate geographic setting for studying 
spatial inequalities in environmental pollution and risks. It is the fourth 
largest state in the U.S. in terms of total population and one of the fastest 
growing states in the nation. Since 1970, nine million people have 
moved to Florida and an average of 800 individuals relocate to the state 
daily (Chapin 2006). This implies that an increasing share of Florida’s 
population is potentially exposed to the environmental externalities of 
residential, commercial, and industrial growth. Florida is also a racially 
and ethnically diverse state with 35 percent of the population classified 
as either Hispanic or non-Hispanic Black (U.S. Census 2006). It is thus 
important to investigate if minorities and disadvantaged communities in 
Florida are disproportionately impacted by the growing environmental 
pollution problems and related health risks.  

Systematic quantitative research on the environmental justice 
implications of exposure to air pollution has been limited at the state 
level. A study conducted by Pollock and Vittas (1995) focused on 
analyzing distance to industrial manufacturing facilities that release toxic 
chemicals in Florida, based on demographic and socioeconomic 
characteristics of census block groups. Racial and ethnic minority sub-
populations, particularly African American households, were found to 
reside closer to polluting sources. Stretesky and Hogan (1998) examined 
the spatial relationship between Superfund sites and socio-demographic 
characteristics of census tracts surrounding these sites, in a longitudinal 
study of Florida. They found that Blacks and Hispanics were more likely 
to live near these sites and this association increased with time. While 
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these previous studies have investigated inequities associated with major 
point sources, more research is necessary to analyze exposure to other 
types of pollution sources in Florida. By focusing on the health risks 
from cumulative exposure to multiple emission sources, our re-
examination of environmental justice within the state of Florida 
addresses prior limitations and aims to advance the methodology of 
environmental justice analysis. 
 
Data and Methodology 
 The 1990 Clean Air Act Amendments and subsequent policy 
initiatives focus on two classes of air pollutants: criteria air pollutants 
and hazardous air pollutants. While criteria air pollutants comprise 
common contaminants such as particulate matter, ground-level ozone, 
carbon monoxide, sulfur oxides, nitrogen oxides, and lead (EPA 2008b), 
air toxics include 177 air pollutants that are known to cause or are 
suspected of causing cancer or other serious health problems such as 
damage to the immune system, and neurological, reproductive, 
developmental, and respiratory problems (EPA 2008c). While the 
environmental justice implications of exposure to criteria air pollutants 
have been examined previously (Wernette and Nieves 1992; Jerrett et al. 
2001; Kingham et al. 2007), only a handful of recent studies have 
focused specifically on air toxics (Morello-Frosch et al. 2001, Pastor et 
al. 2005). 

In order to measure health risks from cumulative exposure to 
multiple sources of air toxics, this study uses data from the EPA’s 
National-Scale Air Toxics Assessment (NATA). The NATA was 
designed to help the EPA, state, local, and tribal governments identify 
and prioritize air toxics, emission source types, and locations that are of 
potential concern in terms of contributing to population risk (EPA 
2008d). The EPA releases NATA estimates every three years with the 
latest NATA based on 1999 air emissions data. While data from the 
1996 NATA have been used to evaluate the equity implications of air 
toxics in California (Pastor et al. 2005) and Maryland (Apelburg et al. 
2005), health risk estimates from the 1999 NATA have not been 
analyzed with respect to Census 2000 variables in the state of Florida.  
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The assessment is the result of a four step process that integrates 
ambient air toxics data from local, state, and federal levels (EPA 2008e). 
First, the 1999 National Emissions Inventory (NEI) is used to obtain data 
on outdoor emissions for major stationary sources such as large 
factories, smaller stationary sources such as dry cleaning facilities, on-
road mobile source such as cars and trucks, and off-road mobile sources 
such as all terrain vehicles and lawnmowers. The 1999 NEI data are then 
entered into ASPEN (Assessment System for Population Exposure 
Nationwide), a Gaussian dispersion model developed by the EPA, in 
order to estimate annual ambient concentrations of each air pollutant. 
These concentrations estimates from ASPEN are then used to determine 
population exposure based on Hazardous Air Pollutant Exposure Model 
version 5 (HAPEM5), an inhalation exposure model. This model utilizes 
census population data, human behavior such as breathing rates and 
activity patterns, indoor/outdoor concentration relationships, climate 
characteristics, and ambient air quality to estimate an expected range of 
inhalation exposure concentrations. Finally, for the 133 of these air 
toxics for which information on chronic risks exists, the exposure 
concentration estimates are used to quantify potential health effects 
(cancer and non-cancer) from inhalation of air toxics using EPA’s risk 
assessment and characterization guidelines. Non-cancer risks are further 
split into respiratory and neurological hazards. The census tract is the 
smallest analytical unit for which exposure and health risk estimates are 
provided in the 1999 NATA and represents the spatial resolution for this 
study.  
 
Dependent Variables 

Our analysis of environmental injustice in Florida focuses on two 
dependent variables: lifetime cancer risk and the respiratory hazard 
index. The NATA estimates cancer risk on the basis of the inhalation 
unit risk (IUR) factor, a measure of the cancer-causing potential of each 
air toxic. The concentration of each pollutant in a given census tract is 
multiplied by its IUR in order to estimate individual lifetime cancer risk. 
Cancer risks are assumed to be additive and lifetime cancer risk from all 
air toxics present in a tract are summed to obtain the total estimated 
lifetime cancer risk for the tract. Estimated lifetime cancer risks are 
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have no adverse effect on the lungs and 
tant exposure, referred to as the inhalation 

expressed by “N” people per million, where “N” is the likelihood of 
contracting cancer out of one million people exposed to a specific 
concentration of the air pollutant continuously (24 hours a day) over a 
lifetime (defined as seventy years). This number is only accurate for 
1999, so longitudinal or temporal studies are not possible with the 
NATA.  

Respiratory risks are estimated using the concentration of the 
ollutant in the air believed to p

air passages with cons
reference concentration. To estimate respiratory risk for each census 
tract, a hazard quotient is calculated by dividing the ambient 
concentration of the pollutant in the tract by its inhalation reference 
concentration. An aggregate respiratory hazard index is then derived by 
summing the hazard quotients of all air toxics present within the tract. 
Index numbers below one are not expected to cause adverse effects to 
the lungs and air passages over a lifetime of exposure, while an index 
above one indicates the potential for respiratory problems. 
 
Explanatory Variables 

Estimated cancer and respiratory health risks are analyzed in this 
study using a set of census tract level explanatory variables from U.S. 
Census 2000 Summary File 3 for Florida. To examine the influence of 
race/ethnicity, the main focus of our environmental justice analysis, we 
included the two largest minority population groups in Florida: 
individuals identifying themselves as non-Hispanic Black and 
Hispanic/Latino (of any race). These variables are expressed as 
proportions of a tract’s total population. Environmental justice theory 
leads us to anticipate increased health risks from air toxics for 
racial/ethnic minorities due to discrimination, white racism, and lack of 
representation in relevant decision-making processes (United Church of 
Christ 1987; Pulido 2000).  
 Socioeconomic variables for our analysis include the proportion 
of the population with an annual income below the federal poverty level 
and the proportion of occupied housing units that are owner-occupied. 
The proportion below poverty level functions as an indicator of overall 
financial means within the tract and represents a commonly used 
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variabl

ay from urban centers.  
nsity is a commonly used control variable in 

e in environmental justice research. The proportion of owner-
occupied housing units, also known as home ownership rate, allows us 
to consider the wealth possessed by the community. The poverty rate 
reflects the yearly income of the community, while home ownership 
indicates financial security. Home ownership is a potential indicator of 
political involvement, assuming that a greater proportion of home 
ownership implies increased concern for the local environment due to 
invested capital (Pastor et al. 2005). Again, our hypothesis argues that 
with increased wealth and power, the risks from air pollution will be 
reduced. More specifically, we expect tracts with smaller poverty rates 
and greater home ownership rates to have lower health risks. It is 
important to consider, however, that association between income and 
pollution levels may not be linear. Previous studies have found evidence 
of a curvilinear or U-shaped relationship between income and degree of 
risk (e.g., Boer et al. 1997; Morello-Frosch et al. 2001; Pastor et al. 
2005). These studies assert that at very high levels of income there is a 
decrease in risk due to an abundance of power and influence that allows 
affluent communities to resist pollution-generating facilities and 
activities. In contrast, severely impoverished areas have lower levels of 
risk due to a lack of economic or industrial activities that cause 
pollution. Additionally, we include the proportion of the population 
above the age of 65 years, a variable that gains particular importance in 
Florida, a state characterized by a large population of senior citizens. We 
expect older populations to be located in tracts with decreased health 
risks because of increased wealth among retirees and the propensity to 
ive awl

 Population de
pollution studies because densely populated areas are more likely to 
contain air polluting facilities and activities. While population density is 
commonly measured as the number of people per square mile, the 
natural logarithm of this value was taken in order to account for the 
diminishing effect of higher numbers, as suggested by Mennis (2002) 
and Pastor et al. (2005). In addition to population density, a categorical 
variable that classifies a census tract as either urban or rural is included 
as a rudimentary indicator of land use. An urban tract is defined as one 
with 50 percent or more of the tract’s population residing within an 
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c characteristics 
 in a single model. By examining the effects of 

urban area or an urbanized cluster, as designated by the U.S. Census. 
Following the same logic as with population density, we expect ‘urban’ 
tracts to contain more point and mobile emission sources for air toxics, 
and therefore pose greater health risks than their rural counterparts. 
 
Statistical Methodology 
 In order to identify the factors affecting both lifetime cancer risk 
and respiratory risk, we use a combination of bivariate correlation and 
multivariate regression methods. The first phase of our analysis uses 
bivariate parametric correlations to examine the relationship between 
each of our explanatory factors and health risk variables. Correlation 
analysis provides a preliminary picture of the strength and significance 
of the association between various tract-level characteristics and 
variation in the distribution of health risks from cumulative exposure to 
air toxics. The second phase of the analysis uses multivariate regression 
analysis, based on the ordinary least squares method, to estimate both 
cancer and respiratory risk (dependent variables) as a function of 
acial/ethnic, demographic, and socioeconomir

(independent variables)
all explanatory factors simultaneously we can identify the extent to 
which each variable exerts independent effects on the degree of cancer 
or respiratory risk even when the impacts of other relevant variables are 
considered. All statistical analyses were conducted using SPSS statistical 
software (version 16).  
 
Results 

Before analyzing the effect of tract-level characteristics on 
cancer and respiratory risks from air toxics, it is important to explore the 
spatial distribution of health risks and assess their general geographic 
trends within Florida. Our dependent variables are therefore displayed as 
classified choropleth maps in Figures 1 and 2. In Figure 1, census tracts 
in the state are grouped into four quartiles based on estimated values of 
lifetime cancer risk. The major metropolitan areas of Tampa Bay, 
Orlando, Miami /Ft. Lauderdale /West Palm Beach, and Jacksonville 
contain a majority of census tracts that are in the highest quartile (top 25 
percent) for cancer risk. Tracts in the second and third quartiles (middle 
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Figure 1: Lifetime Estimated Cancer Risk (people per  
                million) by Census Tract, Florida, 1999. 

Source: Author. 

50 percent) can be found mostly in the secondary urban centers such as 
Pensacola, Fort Myers, and Tallahassee. Tracts in the lowest quartile 
(bottom 25 percent) are typically in small towns or isolated areas located 
away from the state’s urban cores and their suburbs. 

The tract level distribution of respiratory hazard index, classified 
into four quartiles, is depicted in Figure 2. The map suggests a very 
different geographic pattern compared to the distribution of estimated 
lifetime cancer risks in the state and appears to be more influenced by 
the presence of interstate highways and highway interchanges. Far from 

79 
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Figure 2: Respiratory Hazard Index by Census Tract,  
                Florida, 1999 

Source: Author. 
grouping around urban centers, tracts in the highest quartile for 
respiratory hazards (top 25 percent) are distributed in the rural, 
suburban, and urban areas alike in the Panhandle stretching into the 
central part of the state. The majority of tracts in the lowest quartile are 
in the south central inland portion of the state, but we notice tracts in the  
highest quartile along the interstate that runs through the Everglades and 
southern Florida.  
Summary statistics for all variables used in our study are provided in 
Table 1. The locations of the maximum and minimum values for the 
dependent variables provide clues regarding which factors may 
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be more helpful in explaining areas of higher and lower risk. The 
maximum values of estimated lifetime cancer risk from ambient air 
toxics are located predominantly in densely populated urban areas. The 
highest values are located near the Interstate 4/Interstate 275 interchange 

 N Mean Minimum Maximum Std Dev. 

Dependent Variables:      

Cancer Risk (person/million) 3,151 37.295 9.936 108.130 11.998 

Respiratory Risk (Hazard Index) 3,151 8.024 0.679 25.440 3.429 

Independent Variables:      

Proportion non-Hispanic Black 3,151 0.154 0.000 0.989 0.227 

Proportion Hispanic 3,151 0.146 0.000 0.954 0.196 

Proportion Owner Occupied 3,145 0.629 0.000 1.000 0.23

near downtown Tampa, in the Central Business District of Tampa, and 
in Englewood, Sarasota County. The lowest levels of estimated cancer 
risk, in contrast, occur in tracts that are distant from metropolitan areas. 
The lowest values are in tracts in rural areas such Taylor County, 
Palmdale in Glades County, and Zolfo Springs in Hardee County.  

The three highest values of the respiratory hazard index all occur 
in tracts around the Miami International Airport, with values ranging 
from a hazard index of 22 to 25. The majority of the highest index levels 
occur in Miami-Dade County. The lowest levels of respiratory risks can 

4

Proportion Below Poverty 3,149 0.131 0.000 0.768 0.105 

Proportion over 65 years 3,151 0.184 0.000 0.940 0.135 

Population Density 3,151 3,227 0.000 34,289 3,497

Urban Tract (yes/no) 3,151 0.900 0.000 1.000 0.299 

 

Table 1:  Descriptive Statistics for Variables Analyzed 
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be found in Marathon and Key West in the Florida Keys, on the 
Northwest shore of Lake Okeechobee in Glades County, and in Monroe 
County. 

As indicated in Table 1, most of our explanatory variables 
suggest substantial variability in their values across census tracts in 
Florida. The average proportion of non-Hispanic Blacks and Hispanics 
(0.154 and 0.146, respectively) and their corresponding standard 
deviations are very similar. Two other sub-populations of interest for 
this study, those below poverty and above 65 years of age, also indicate 
mean proportions that do not exceed 0.20 and exhibit similar standard 
deviations. The majority of housing units in an average census tract are 
owner-occupied, and 90 percent of tracts are classified as ‘urban’ 
according to our definition. 
 
Bivariate Analysis  

Bivariate parametric correlation is first used to investigate the 
nature of the relationship between the dependent variables and each 
independent variable at the tract level. Pearson’s correlation coefficients 
(r-values), presented in Table 2, indicate that all variables are 

 Cancer Risk Respiratory Risk 

Table 2:  Pearson’s Correlation Coefficients for  
                Dependent Variables 

Proportion non-Hispanic Black 0.253* 0.168* 

Proportion Hispanic 0.467* 0.497* 

Proportion Owner Occupied -0.307* -0.148* 

Proportion Below Poverty 0.218* 0.177* 

Proportion over 65 years -0.204* -0.253* 

Population Density (natural log) 0.547* 0.346* 

Urban Tract (yes/no) 0.400* 0.085*

  *p< .01 
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significantly associated (p<.01) with both estimated lifetime cancer risk 
and the respiratory hazard index and yield signs that are consistent with 
our theoretical expectations regarding demographic and socioeconomic 
inequities in the distribution of health risks. Both our racial/ethnic 
variables are positive correlated with cancer and respiratory risk, with 
the Hispanic proportion showing a considerably stronger association 
than the non-Hispanic Black proportion. Socioeconomic disparities in 
the distribution of health risks in Florida are also evident from Table 2. 
Home ownership rates yields a significantly negative association with 
both cancer and respiratory risk, while proportion below poverty 
indicates a positive association. As expected, the proportion over 65 
years was negatively associated with both dependent variables. 
Population density shows a very strong and positive correlation with 
both types of health risk, and cancer risk, in particular. While cancer risk 
is also significantly higher in urban tracts, the urban classification 
appears to have a smaller effect on respiratory risk values. 
 
Multivariate Analysis 

The next phase of our analysis uses multiple regression models to 
simultaneously consider the effects of all independent variables on 
cancer and respiratory health risk, respectively. Table 3 shows the 
standardized regression coefficients and corresponding t-values 
associated with each multivariate model. To detect multicollinearity 
problems in our regression models, we calculated the Variance Inflation 
Factor for each independent variable. None of these scores were high 
enough to suggest collinearity concerns for the variables used in our 
models. 

 For estimated lifetime cancer risk, the ANOVA F-test indicates 
significance for the overall model (p<.001) and the value of the adjusted 
multiple R-squared exceeds 52 percent. All explanatory variables except 
the urban classification show a significant effect on cancer risk (p<.01) 
and expected signs. Variables describing racial/ethnic characteristics of 
the population reveal a positive and highly significant association with 
the cancer risk estimates, with the proportion of Hispanics yielding 
larger standardized coefficients than the proportion of non-Hispanic 
Blacks. Home ownership rate shows a negative relationship with lifetime 
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Table 3:  Multivariate Regression Results 

 Cancer Risk Respiratory Risk 

 Coefficient t-statistic Coefficient t-statistic

Proportion non-Hispanic Black 0.194 11.884* 0.210 10.770*

Proportion Hispanic 0.323 22.613* 0.487 28.459*

Proportion Owner Occupied -0.056 -3.779* 0.027        1.525 

Proportion Below Poverty -0.257 -6.777* -0.232 -5.117*

Proportion Below Poverty squared 0.228 6.611* 0.198 4.814*

Proportion over 65 years -0.104 -7.846* -0.117 -7.364*

F-statistic 430.473* 181.934*

N 3,145 3,145

Population Density (natural log) 0.461 24.848* 0.119 5.365*

Urban Tract (yes/no) 0.008       0.488 -0.079 -3.860*

Adjusted R-squared 0.523 0.316

84 

cancer risk, while the proportion below poverty level indicates a 
significant effect that confirms our U-shaped assumption regarding 
poverty rate and the magnitude of health risk. The positive sign for the 
quadratic or squared term suggests an upward concave relationship; 
lifetime cancer risk is relatively higher in census tracts with low and 
high poverty rates and smaller in tracts with moderate values of poverty 
rates. The proportion over 65 years of age shows a significantly negative 
relationship with estimated cancer risk, as we had expected. Although 
population density reveals the strongest positive association with cancer 
risk after controlling for the effects of all other independent variables, 

*p< .01  
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ted for, the 
portion below poverty squared is again positive 

the ‘urban’ categorical variable does not remain significant (p>.10) in 
the regression model. This can be explained, in part, by the collinearity 
of the urban classification with population density and also may point to 
the need for a more detailed and precise classification system for 
measuring land use differences.  

The ANOVA F-statistic of the regression model for respiratory 
risk indicates significance for the model (p<.001) and has an adjusted R-
squared value of over 31 percent. The results observed for our cancer 
risk model are repeated for respiratory risk, with a few notable 
exceptions. The racial/ethnic variables are again positively associated 
and highly significant (p<.01) in the respiratory risk model, with 
proportion Hispanic proving to be the more influential of the two. 
Compared to estimated lifetime cancer risk, the proportion of non-
Hispanic Blacks and Hispanics have a greater positive association with 
the respiratory hazard index, based on their standardized coefficients. 
While home ownership rate does not indicate a significant effect (p>.10) 

n respiratory risk when all other variables are accouno
coefficient for the pro
and supportive of our assertions regarding poverty’s U-shaped behavior 
in relation to risk. Proportion over 65 years again shows considerable 
negative association with respiratory risk. Population density retains its 
significant positive association in this model, yet has a relative smaller 
effect on respiratory risk than on lifetime cancer risk. The urban 
categorical variable exhibits a significant negative relationship with 
respiratory risk, in contrast to its positive effect on lifetime cancer risk. 
While cancer risks are higher in densely populated tracts located in the 
metropolitan areas, sparsely populated tracts intersected by interstate 
highways are more likely to be exposed to respiratory risk. It appears 
that while cancer risk follows the predicted pattern of displaying 
increased levels in high density urban areas, respiratory risk 
demonstrates a propensity to increase in lower density suburban areas in 
Florida. 
 
Concluding Discussion 

This paper addresses the growing need for environmental justice 
research to move beyond locational and chemical-by-chemical analyses 
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to a more cumulative approach that: (a) makes a systematic connection 
between exposure to noxious substances and public health risks 
(Maantay 2007); and (b) encompasses multiple pollutants and emission 
source types (Pastor et al. 2005). Our re-examination of environmental 
justice in Florida thus evaluates inequities in the spatial distribution of 
both lifetime cancer and respiratory risk from outdoor exposure to air 
toxics from point and mobile sources. Our bivariate and multivariate 
statistical analyses indicate that race and ethnicity play an undeniably 
pervasive role in explaining the distribution of adverse health risks from 
ambient air pollution in Florida, even when controlling for factors such 
as the degree of urbanization and socioeconomic characteristics such as 
poverty and home ownership that have been commonly used in the 
environmental justice literature. Although the tract level geography of 
lifetime cancer risk differs substantially from the geography of 
respiratory risk, the proportion of non-Hispanic Black and Hispanic 
residents remain consistent predictors of both categories of health risks 
from exposure to air toxics. Similar racial and ethnic inequities have 
been reported in previous state level studies on locational inequities in 
the distribution of stationary facilities such as industrial toxic plants and 
Superfund sites found (Pollack and Vittas 1995; Stretesky and Hogan 
1998).  

There are, however, several limitations associated with EPA’s 
NATA data set used for this research. The NATA focuses only on 
inhalation exposure from air toxics and ignores exposure from other 
pathways (e.g., ingestion and skin contact). The NATA is also not a 
substitute for actual health outcomes data and diagnosis of causation. 
The numbers presented are modeled estimations and their accuracy is 
limited by the information available to the EPA. Despite these problems, 
our study demonstrates that the NATA is an effective data source for 
assessing the spatial distribution of health risks from air toxics at the 
census tract level of resolution.  

It is important to consider some of the caveats of our 
methodology that can be addressed by future research. This study is a 
cross-sectional analysis of adverse health risks at a specific point in time 
(1999), and should not be used to elucidate causal relationships between 
race/ethnicity and pollution or deduce the chronological order of events 
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pportunities exist for further exploration. The urban land use 
n indicator of increased economic activity in 

leading to the current disparities. The inequitable outcomes reported in 
this study could be caused by various underlying factors such as 
discriminatory zoning and planning practices, the dynamics of the 
residential housing market, and other socioeconomic and political forces 
(Been 1994; Pulido 2000). The determination of causality for 
environmental injustice is a complex task and detailed longitudinal 
analyses based on historical data is necessary to understand the 
processes that underlie our findings (Chakraborty 2001). Given the 
consistently strong and significant effect of race and ethnicity after 
controlling for economic factors, however, our results suggest that 
voluntary in-migration to polluted census tracts spurred only by low 
income is less likely to be a plausible explanation for the observed 
disparities.  

In addition to issues of temporality, there are problems associated 
with the use of conventional multivariate regression for spatial data. One 
concern might be that our regression analysis does not taken into full 
account the effect of geographic clustering or relations of spatial 
dependence in the variables (Haynes et al. 2003; Pastor et al. 2005). 
Spatial autocorrelation in the regression residuals could overstate the 
significance of multivariate relationships (Getis 2006). Future research 
will explore the use of more sophisticated regression techniques that 
control for spatial dependence to address this issue. Likewise, it is 
important to consider that the use of traditional multivariate regression 
or a single ‘global’ model for the entire state can hide key local 
variations in the relationships between the dependent and independent 
variables in environmental equity analysis (Mennis and Jordan 2005). 
Geographically weighted regression, a technique that examines 
geographic variation in model parameter estimates (Fotheringham et al. 
2002), can be utilized in future studies to investigate the spatial 
nonstationarity of model parameters within Florida and understand local 
and regional geographic differences.  

While our explanatory variables are well-documented contextual 
actors, of

designation serves as a
certain areas of the state, but future studies many need to go further in 
order to classify what type of activities are being engaged. More 
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sophisticated and precise land use classifications may reveal a more 
consistent pattern of the influence of urbanization on health risks caused 
by air toxics in Florida. 

The results of this study have important implications for public 
policy. While specific recommendations are difficult to make, attention 
must be paid to the problem of unequal distribution of the negative by-
products of economic growth in the state of Florida. It has become 
imperative to take preventive measures such as reconsidering the 
placement of future industrial facilities, service industries, or roadways, 
and utilize remediation techniques such as ensuring the compliance of 
facilities with pollution standards and educating the residents of 
measures they can take to reduce the negative health effects of the 
various sources of air toxics. The environmental justice framework 
indicates that fair treatment during, and inclusion in, the decision-
making process is essential to equity. Our results suggest that 
environmental regulations, zoning decisions, and land-use plans must 
include the voices of Florida’s underrepresented and disadvantaged 
communities, and racial/ethnic minorities, in particular. 

In conclusion, this article provides strong evidence of 
racial/ethnic and economic disparities in the adverse health effects of 
cumulative exposure to outdoor air toxics from point and mobile air 
pollution sources in Florida. Further research is needed to characterize 
the various socioeconomic, political, and spatial processes that are 
causing these environmental health disparities and identify areas or 
counties where estimated health risks and disparities are of greatest 
concern. Meanwhile, our results raise new challenges for both policy 
makers and environmental justice advocates in terms of developing 
regulatory and pollution prevention strategies that address stationary and 
mobile emission sources.  
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More Than a Few Northerly Running Rivers in the World 
 

Florida Community College at Jacksonville 

Introduction 
 

Never had I read or heard such a misleading statement about the 
world’s rivers before I came to Florida in 1991. There is a common 
belief in northeast Florida, especially in the city of Jacksonville, that 
here are only two rivers in the worlt

the St. Johns and the other on  is the Nile. For over fifteen years, I have 
been reminded of this so-called geographical fact too many times. It 
seems that history repeats itself in my geography classes in the 
eginning ofb

mention this statement to me during this upcoming academic year. Thus, 
in addition to my emphatic reply of “no, no, no” and sending them  to a 
map of the world, I plan in the future to refer them to this article which 
will prove that, contrary to popular opinion, there are more rivers in the 
world running north than any other direction!  
Nowadays, numerous occurrences of a slightly modified version of the 
above statement can be found on the Internet. The new and improved 
lectronic version of the myth asserts that a cee

US--is one of the few rivers in the world running north. The authors of 
this version are still not sure as to how many rivers flow north, but they 
are sure that the number must not be very large. It is highly likely that 
those who believe in the above erroneous statements also believe that 
ivers cannot and should not flow norr

always higher in elevation than south. The above inaccurate statements 
are based on this incorrect assumption.   

The purpose of this paper is to correct that mistaken assumption 
nd the asa

facts associated with the orientation of rivers in general, an approximate 
number of major rivers that flow north will be provided. Direction of 
rivers has less to do with magnetic forces than gravity, topography, and
eomorphology. It is believed that as long as the source of a river is g
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The largest amount of water carried north and the largest number 
of less-known northerly running rivers are found in Siberia and in the 
two largest river systems in the world, the Amazon, and the Congo. All 
three regions are among the more remote places in the world, out of 
sight and out of mind to many.  
 
The Only Two 

It was in one of my World Geography classes in the Fall Term of 
1991 that, for the first time in my life, I heard from one of my students 
the shocking geographical misstatement. It was during the very first 
week of the term that the student tried to teach me a geography lesson 
that I had apparently failed to learn. On the first Friday of the term, after 
everybody else had left the room, a student sitting in the front on my 
right side, stood up and said “Good morning, Sir.” She then took a few 
steps toward me, so we were almost talking face to face.  
She first politely introduced herself and said that she was working as a 
journalist for the only big daily newspaper in Jacksonville, the Florida 
Times Union. Then, she proceeded to say, “Sir, do you know that there 
are only two rivers in the world that flow north? One is the St. Johns and 
the other is the Nile.” I was speechless and astonished! I could not 
believe my ears. All I could say was “no, no, no!” Then, I asked her 
about her reference. “Everybody knows this,” she replied. She then said 
that she had not seen it in a book, but had heard it many times. This was 
the last time I saw her. She never came back to class.  

She was the first, but not the only person who tried to teach me 
this seemingly important geographical lesson. More importantly, I do 
not know how I missed it or how it missed me. I have been in the 
business of education all my life. By the age of seventeen, after finishing 
a Teachers’ Training College, I became a teacher. At that time, one had 

higher than the mouth, it will follow a path of least resistance to utilize 
energy efficiently. Although small rivers, and those with no clear 
atterns, were not included, more than 245 rivers in the world that flow p

north were identified, unarguably a little more than only two or a few! 
Thus, contrary to what it intends to suggest, the title of the film Where 
the Rivers Flow North (1994) hardly defines a unique or limited 
territory. 
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to be Iran. 

Thirty years later d the above statement, I 
was a ma any years of 
teaching ex  was so powerful that a 

not wait to tell me about what they thought I needed to 
. Since then I have heard the above outrageous statement 

from a

 at least 18 to be employed as a teacher by the government of 
Thus, I became the youngest teacher in that country in 1961. 

in 1991, when I hear
ture person with a doctoral degree in hand and m

perience. Yet, this geography myth
student could 
earn from theml

 few of my students every single term. My response still is “no, 
no, no!” However, to guide them towards scholarly independence, in a 
direction of finding out for themselves, I refer them to a world map 
where rivers are shown in blue.  
 
One of the Few  

By the end of June of 2007, it was during an online session of 
data gathering for another project that the above geography myth, albeit 
in a somewhat different wording, showed up again. It is very interesting 
to note that the writers of these statements avoid the word ‘only’ and try 
to generalize their myth. These sources now use another phrase. They 
believe that a particular river in the USA is “one of the few in the world 
that flows north.” Below are only a few examples:   
 
1. The Fox is one of the few North American rivers that flows north. The 
Fox River is a river in eastern and central Wisconsin. 
2. The Genesee River in the state of New York is one of the few rivers in 
the world that flows south to north. 
3. In Ashe County, North Carolina, “the county's main river is the New 
River, one of the few major rivers...” 
4. The Red River of the North is one of the few rivers... 
5. The Saint Johns River in Florida is one of the few that flows north. 

The above newly improved version of the old myth/mistake, 
especially using the word few is very interesting. The authors are still 
unsure of the number of rivers flowing north in the world. But, they 
know that it is more than two. Actually, if the Nile’s name were added to 
the above list, there would be a total of five rivers. Thus, the previous 
statement, that there are “only two” north-flowing rivers, is absolutely 
incorrect.  
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he water within a river comes from 
ough surface runoff, groundwater recharge such as 

However, the new statement is misleading too. The word few 
may mean a very small number, not many, or hardly any. In the case of 
rivers running north in the world, this word is not scientific and is not 
easy to quantify. Hence, it has to be replaced by a more tangible and 
concrete number. After discussing factors that affect the flow of rivers, 
this more accurate number will be given.   
 
Why Rivers Flow the Way They Do, as 
Exemplified by the St. Johns River 

A river is a natural waterway that carries run-off fresh water over 
a landscape from higher to lower altitudes. It is an important integral 
part of the hydrologic cycle. A river is a system that represents the most 
fficient energy utilization. Te

precipitation thr
natural springs, and natural reservoirs such as glaciers. The direction of 
the flow of each river in the world is determined by the topography of 
the region located between the area of origin and destination, the 
headwater and the mouth.  

Rivers, like all other objects, flow downhill due to gravity. They 
all take the paths of least resistance. This path thus could take any 
direction, i. e., east, west, north, south, and many others in between. The 
topography of a region, in turn, is shaped and reshaped by the tectonic 
forces at work and the region’s final version of the lay of the land shaped 
and reshaped by geomorphological forces. Earthquakes, volcanic 
activities, and glaciers modify rivers’ directions.  

When the water of a river is collected in an area of lowland and 
surrounded by higher grounds, it becomes a stagnated body of water 
similar to a lake. It starts to flow again as soon as it overcomes the 
higher grounds. Rivers that meander and go through many turns and 
twists may wander in many directions. With low gradients and very 
gentle slopes on flat land, rivers may flow almost in full circles.  



The Florida Geographer 

It is important to repeat that flow is not influenced by the compass 
directions. Unfortunately, some people are unaware of the scientific 
facts t
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es, many rivers have changed their 
he break-up of the super continent of Pangaea and 

hat come into play in determining the flow of rivers. Some 
associate the word north with being uphill and the word south with being 
downhill. To them, north is always higher than south. This may be seen 
as the original myth leading to false conclusions about directions that 
rivers take. This incorrect assumption gave birth to the inaccurate 
statements that inspired this article. In order to learn more about the 
north-running rivers, we need to learn that in many parts of our planet 
north is actually lower than south, including the above examples, and in 
reality, rivers are able to flow from south to north.  

Throughout geological tim
courses. Before t
before the beginning of the mountain building process that happened 
nearly 250 million years ago on the west coasts of North and South 

Figure 1. The St. Johns River. 

Source: Karl Musser, Wikipedia.org. 
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Americ

ection of their flow, and descending 
 rapids and waterfalls. This is 
ydroelectric-power is found in 

nsions have 
made the St. Johns River very important for the economy of 
Jacksonville, the largest city on its banks, as well as highly utilized by 
the US Navy and international shipping lines.  

a, both the Amazon and Mississippi rivers were emptying their 
water into the Pacific rather than the Atlantic Ocean.  
At this time, the continent of Africa did not have its own coastlines; thus 
before the most recent continental drift, many rivers including the Nile 
had interior deltas located on very large interior shallow lakes. This is 
why post-drift African rivers have built new deltas elsewhere on the 
oast, with sudden changes in the dirc

from the high plateau, most of them have
ial hwhy about half of the world’s potent

Africa.   
The orientation of the St. Johns River, see Figure 1, is not an 

exception to natural laws. It is rather an illustration of nature’s 
efficiency. Over 100,000 years ago most of the land that now is occupied 
by the St. Johns River basin was an arm of the Atlantic Ocean. The river 
itself was a part of an extended system of bays, inlets, lagoons, lakes, 
and tributaries. The separation started during the last ice age, about 15-
20,000 years ago, when Florida was almost 2.5 times larger than today. 

The St. Johns River has a very gentle slope. The elevation near 
its origin in the marshes of central Florida is about 30 feet. St. Johns 
River’s gradient is one inch per mile. This drop over the river’s 310-mile 
course makes it one of the slowest moving rivers in the world. This and 
Florida’s karst system of sinkholes together with other 
geomorphological factors have made a river that has many lakes along 
its course. No wonder that Native Americans called it Welaka, or ‘River 
of Lakes.’ On its path to north Florida, the St. Johns River forms eight 
shallow lakes (DeMort, 1990, p.101).      

The St. Johns is a non-alluvial river. It does not erode its banks 
and channels, due to its gentle slope. And, because the platform of 
Florida is mostly flat, the St. Johns River is very wide. For a good part of 
its length, according to Fernald and Purdum (1992), “the St. Johns River 
is about 3 kilometers wide, which is much wider than the lower 
Mississippi River and as deep” (p. 59). These two dime
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One of Many  

In addition to the St. Johns River, the Withlacoochee River flows 
north from central Florida's Green Swamp to the Gulf of Mexico west of 
Ocala. APLQuickRef’s answer about the orientation of rivers is that 
“many of the world’s rivers flow north.” However, names of only three 
rivers are given. These names include the Willamette River in the State 
of Oregon, not previously mentioned in the present paper. Thus, up to 
now we have the names of seven rivers in the US alone.  

Using Mapquest and Mappoint, in his answer to the question of 
“how many US rivers flow north?” Thomas Baglin (2005) has supplied 
us with a list of 48 new names of rivers in 16 states. According to him, 
the largest numbers of northerly rivers in the US are found in three 
states. Alaska has nine, Washington has eight, and New York has six 
rivers. But for some reason, he has not listed Florida’s northerly running 
rivers. This increases the number for the US alone to 50 rivers. 

Matt Rosenberg has pointed out that “there are countless 
examples of rivers flowing northward.” He believes that “there are 
dozens, if not hundreds, of them around the world.” This is the first time 
that somewhat concrete numbers such as “dozens” and “hundreds” have 

Many large rivers in the world, when they empty their waters in 
the oceans, change the temperature, salinity, and the color of these 
bodies of water. The fresh water of the Amazon penetrates into the 
Atlantic Ocean up to 200 miles. Yet, in the delta of the St. Johns River, 
especially in periods of low water, tides may cause a reverse flow as far 
south as Lake Monroe, nearly 160 miles upstream.  

Finally, the St. Johns River creates one of the most important 
estuaries in the nation. This estuary is a very significant ecotone, where 
two or more ecosystems overlap. One of the most important aspects of 
this ecotone is its amazing diversity in quality and quantity of many 
different plant and animal species, all of which cooperate with one 
another to make this estuary very productive and livable.    

As will be explained in the next section, the St. Johns River is 
not one of the only two--or even one of the few-- rivers flowing north. It 
is one of many doing so. It follows laws of nature rather than mistaken 
human assumptions. 
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been provided.  In addition to the Nile, he provides us with six names. 
One is already listed above. The five remaining rivers include Russia's 
Ob, Lena, and Yenisey Rivers, Canada’s Mackenzie River, and 
California's San Joaquin River.  

Michael Onken (1998) has a list of 12 rivers in the world that 
flow north. Of this list, only eight are new to us. They include: from 
Europe, the Rhine, Elba, Oder, and Vistula flow mostly northward 
through Germany and Poland; from Canada, the Athabasca; from South 
America, the Araguaia, Xingu, and Tapajos. More importantly he argues 
that “over two thirds [almost 70%] of the rivers of Brazil and Bolivia 
flow North through the Amazon rainforest.” This indicates the 
importance of rivers flowing north in South America.   

Fundis (2001) has identified a total 117 rivers that flow north in 
the world. Of this, 51 are found within the US and 66 of them are found 
elsewhere. Her list contains the names of 20 rivers in Asia, 10 in Europe, 
10 in South America, 10 in Australia, 7 in Canada, and 7 in Mexico. She 
even has recognized one river that flows north on the island of Puerto 
Rico. Her total number of 65 in North America, including Mexico and 
Puerto Rico, is the closest to reality that was encountered during this 
investigation.  Unfortunately, she has listed only a single river name for 
the whole continent of Africa, the Nile.  

Using the National Geographic Society’s (1984) and Wikipedia’s 
online color-maps, the total number of rivers that flow north in the world 
was estimated. In fact, with a total of 55 rivers, Africa has the second 
largest number of northerly running rivers in the world. Even the arid 
northwest corner, the Maghreb region, has many rivers that flow towards 
the north. At least 25 of the Congo River’s tributaries originate in the 
south and flow north. This includes the four largest, namely, the 
Kwango, Kasai, Lomami, and the Lualaba. In size, Lualaba is second 
only to the Nile.      

Although a dry continent, Australia has 25 rivers flowing north. 
Also, 50 rivers for Europe, 50 for Asia, and 45 of them for South 
America have the same orientation. The mainland European major rivers 
that have their origin in the south include the Caronne, Loire, Rhine, 
Weser, Elbe, Oder, North Dvina, and the Pechora River. Even the 
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Thame

portant to note that Siberia, the Amazon, and the Congo 
he majority of the largest and longest rivers with 

s River in England and the Danube River, the longest in Europe, 
have many tributaries coming from the south. 

Many of the major Asian rivers like the Indus, Ganges, Huang 
Ho, and the Yangtze have tributaries that are northbound. Turkey has 
eight rivers that flow north. The two most important rivers in Central 
Asia, Amu Darya and Sir Darya, which start in Afghanistan, have the 
same flow patterns. However, the most important northerly rivers in 
Asia are found in Siberia, including the Amur, Kolyama, Lena and its 
tributary Aldan, Yenisey and its tributaries of Tunguska and Angara, and 
Ob and its three tributaries of Irtysh, Ishim, and Tobol.  

Like Siberia, South America has a large number of large rivers 
flowing north. Outside the Amazon basin, they include the San 
Francisco River, Paranaiba, Tocantins, Araguaia, and Orinoco River. In 
addition, seven of the Amazon River’s major tributaries including the 
Tocantines, Xingu, Tapajos, Madeira, Purus, Jurua, Ucayali, and 
Marannon join the largest river in the north.  

It is im
basins have t
destinations in the north. Yet, many people know little about these 
mighty rivers. Furgurson (1984) argues that the Yenisey River, for 
example, is “more voluminous and longer than Mississippi. Yet, hardly 
visible to the rest of the world” (p. 235).  Thus, because it is so remote 
and usually frozen, it escapes people’s eyes and minds.  
The final tally of 245 rivers is a conservative estimate. It does not take 
into account many smaller rivers whose twisting courses flow only 
partly north. A more precise total should consist of thousands of rivers. 
It is safe to say that over 250 major rivers in the world actually flow 
north. 
 
Conclusion 

The purpose of this paper was to correct a persistent and 
inaccurate geographical assumption and two statements about the 
number of rivers flowing north in the world. Some people equate north 
with “uphill” and thus think that rivers are unable to go north. This 
misconception has become the basis for incorrect geographical 
statements that there are only two rivers in the word that flow north, and 
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a certain river is one of the few rivers in the world running north. This 
assumption and these statements have no scientific foundations and thus 
are entirely misleading.  

It is believed that the orientation of a river is determined more by 
the efficient use of energy than anything else. Actually, research proves 
that there are many rivers that flow north.  There is no doubt that most 
people will be surprised to learn that there are more rivers in the world 
running north than in any other direction. Counting only major rivers 
and tributaries, the study arrived at 245. The largest number and the 
most important ones are located in Siberia, the Amazon, and the Congo 
basins. People around the world are less in touch with and do not know 
much about the most important rivers in these remote parts of the earth, 
a planet on which the majority of rivers flow north. 
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