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REPORT SUMMARY: 
Ohio is among the most urban and fastest urbanizing states in the nation.  In 1997, 
Ohio ranked seventh among all states in total acres of developed land and ranked 
among the top ten fastest urbanizing states between 1992 and 1997.  Despite fast rates 
of urbanization in the 1990's, Ohio witnessed only modest gains in population during 
this same time period. These trends have led to an increased amount of low-density 
development, an increase in exurban areas of the state, and a substantial loss of rural 
land.   

Urbanization rates are much more closely tied to rates of farmland loss in and around 
metropolitan areas than they are in the more rural areas of the state. This suggests that 
urbanization is a driving force of farmland loss in and nearby metropolitan areas, but 
is not a major cause of farmland loss in more rural areas of the state.   

Along with the increase in low-density development in exurban areas, Ohio's 
metropolitan areas have become less dense over time.  Between 1992 and 1997, 
metropolitan areas added urban land at a rate that is more than double the rate of their 
population growth, leading to a deconcentration of population in Ohio's metropolitan 
regions.   

Overall, these trends point to a pattern of urban growth in Ohio that has become 
increasingly spread out or "sprawling" over time.  This pattern of growth has 
implications for the local communities and residents.  Residents seeking lower 
density development and a more rural living environment benefit by being able to 
purchase larger lots in exurban areas, but the resulting dispersed pattern of growth 
increases the costs of providing community services; contributes to the spatial 
mismatch between the supply and demand of roads, public utilities, and other 
infrastructure; and hastens the loss of open space in rural areas.  Policies should 
incorporate these added community costs into the private costs of moving paid by 
individuals and should seek to manage growth by balancing the costs and benefits of 
this type of growth pattern.  

 

REPORT HIGHLIGHTS: 
Ohio’s Land Use Changes 1982 to 1997 
 Urban development in Ohio resulted in an additional 828,000 acres of 

developed land between 1982 and 1997, a 22.9% increase in urban land. The 
state’s largest increases in urban land occurred in the mid 1990’s. Forty-four 
percent of Ohio’s urban growth during this 15-year period occurred between 
1992 and 1997. In 1997 the state’s urban land totaled 3.61 million acres and 
accounted for 13.7% of the all land in the state.  

 Farmland remains the dominant land cover in Ohio, but steadily decreased 
between 1982 and 1997. In 1982, farmland totaled 15.23 million acres and 
covered 57.6% of the state. By 1997, Ohio’s farmland acreage decreased to 
13.63 million acres and covered just over 51% of the state’s total land area. 
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The resulting decrease in farmland totaled over 1.6 million acres (an 11.7% 
decrease) between 1982 and 1997. 

 Forestland increased by 422,000 acres (6.0%) in Ohio between 1982 and 
1997. Increases in forestland were not universal throughout Ohio and 
concentrated in east and southeast Ohio. Forest loss has occurred in 34 of 
Ohio’s 88 counties during this 15-year period. 

Ohio’s Urban Growth vs. National, Regional Trends 

 Ohio is not only one of the most urbanized states in the U.S., but it is one of 
the most rapidly urbanizing states in the nation. With an increase of over 
364,800 acres of urban land between 1992 and 1997, Ohio ranks eighth 
nationally in acres converted to urban land during this time period.  

 Other states that increased significantly in urban land added substantially 
more people in the 1990’s than Ohio. When comparing population change 
between 1992 and 1997, Ohio lagged behind all other top ten urbanizing states 
except for Pennsylvania.  

 Ohio experienced the largest increase in urban land relative to all Midwestern 
states between 1992 and 1997. Ohio added 364,800 acres of urban land during 
this time period; Michigan is a close second with an additional 364,100 acres 
of urban land. 

Urbanization Characteristics 

 Urban land growth in the past two decades was concentrated in the large 
metropolitan regions of the Ohio (Cincinnati-Hamilton and Cleveland-Akron 
consolidated metropolitan areas and the Columbus metropolitan area). These 
three regions cumulatively added 385,000 acres of urban land between 1982 
and 1997, which represented 46% of the urban land growth in the state. 

 Population change has not maintained pace with urban land growth during this 
time in Ohio metropolitan areas. Urban land growth rates were at least twice 
the rate of population growth in all Ohio metropolitan areas. 

Farmland Loss  

 Of the 365,000 acres that were developed in Ohio between 1992 and 1997, 
58% of this land was prime agricultural land. Nationally, Ohio ranked 2nd out 
of all states in acreage of prime agricultural land developed between 1992 and 
1997. Only the state of Texas developed more of its prime agricultural land 
(332,000 acres) during this period.  

 Farmland loss in and around metropolitan areas is matched by gains in urban 
land, suggesting that urbanization is the driving force of farmland loss in these 
regions. On the other hand, farmland loss in many non-metropolitan areas of 
the state is accompanied by much lower rates of urbanization and higher rates 
of increases in forestland. Such a trend is consistent with farmland 
abandonment due to changes in the agricultural economy, e.g. low commodity 
prices or changes in technology that may force some farmers to sell their land. 
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The Pattern of Urban Growth in Ohio 

 Since 1970, Ohio’s pattern of urbanization has changed considerably and 
more population growth is occurring in traditionally rural regions. Exurban 
areas (areas with development densities of 5 to 40 acres per household) are 
estimated to have increased the most during this time period, growing from 
49% of the state’s land area to over 60% in this thirty year time period. Much 
of this increase was due to the loss of rural areas (areas with a population 
density of 40 acres or more per household) in Ohio. Rural lands in Ohio 
decreased from 42% of the state’s land area in 1970 to just over 27% of total 
land area in 2000.  

 Suburban and exurban areas of Ohio witnessed the largest increases in 
population between 1970 and 2000. Population in suburban areas (areas with 
development densities of 1.5 to 5 acres per household) increased by 28%, an 
increase of approximately 410,000 people. Exurban areas also witnessed rapid 
population growth, increasing by 27% in total population between 1970 and 
2000 (an increase of approximately 392,000 people).  Despite a 35% decrease 
in rural land area, rural areas witnessed a modest increase in population (8%). 

 Statewide, the amount of urban land consumed per person increased by 25% 
(from 0.32 to 0.45 urban acres per person) between 1982 and 1997.  
Generally, the areas that witnessed the highest rates of increase in urban land 
consumption per person were located in non-metropolitan areas of the state.  
Among the three biggest metropolitan areas in the state, Cleveland saw the 
largest increases in urban land consumption per person, but still consumed 
less urban land per person than Columbus as of 1997. 

Policy Implications 

 Many of the benefits from low-density urban growth accrue to individual 
households and businesses within communities, but many of the costs accrue 
to the community as a whole. For this reason, policies such as impact fees that 
incorporate the additional community costs of new development into the 
private costs faced by individuals should be implemented.   

 Policymaking should be guided by the community’s judgment of the relative 
costs and benefits of development. Such decision-making requires a sustained 
public dialog among citizens within a community.  

 The existing set of land use controls in place in Ohio appear to be insufficient 
to offset the increasing trends of low-density development and dispersed 
growth. If communities want to reduce the low-density spread of development 
and preserve large open tracts of agricultural land, additional zoning and/or 
land use regulations are needed.  
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INTRODUCTION: 
Land use change is a critical issue facing Ohio today. Intense debate concerning urban 
growth and farmland loss in Ohio has taken place with little statewide data to track these 
changes. Understanding urban growth and land use change in Ohio is important to 
anticipating the economic, social, environmental and public service impacts of our 
changing landscape. The purpose of this report is to comprehensively address Ohio’s land 
use and urbanization trends by using a variety of indicators to assess land use change and 
urban growth. A goal of this report is to provide a resource for measuring land use 
change in Ohio to inform policy makers and citizens.  

This report analyzes land use change in state of Ohio using land use data from the 
National Resource Inventory and population change data from the U.S. Census. Analysis 
of Ohio’s land use changes from 1982 to 1997 address the amount and pattern of land use 
conversion occurring in the state. A comparison of urban growth in Ohio to the nation 
and its regional peers gives insight into the extent to which Ohio’s urban growth rates 
reflect national trends. Analysis of metropolitan urban growth and the correlation of 
farmland loss to urban growth in Ohio are included to understand the possible impacts of 
Ohio’s urban growth patterns on farmland loss. Finally, two measures of low-density 
development in Ohio analyze changes in population density and urban land consumption 
to gauge the extent to which urban land use patterns in Ohio have become less dense and 
more decentralized over time.  

This report is authored by Elena Irwin, Assistant Professor, and Jason Reece, 
Planning/GIS Specialist, both of the Department of Agricultural, Environmental, and 
Development Economics at Ohio State University.  The authors would like to thank Larry 
Libby, Ed Malecki, Jeff Sharp, and Stan Ernst for valuable input and feedback.  Support 
for this research has been provided by the Swank Program in Rural-Urban Policy; Agro-
Ecosystems Management Program, Ohio State University Extension, the Department of 
Human and Community Resource Development and the Department of Agricultural, 
Environmental, and Development Economics.  This report is part of ongoing research 
associated with the Exurban Change Project at the Ohio State University.  To download a 
full copy of the report and for more information, please visit our website at: 
http://aede.osu.edu/programs/exurbs.  For additional information regarding this report, 
please contact Elena Irwin at irwin.78@osu.edu.  
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SECTION 1: LAND USE CHANGE IN OHIO1 
 

1.AN OVERVIEW OF MAJOR LAND USE CHANGES, 1982-19972 

Urban Land 

Ohio experienced a large increase in acres of urban or “developed”3 land between 1982 
and 1997. In 1982, Ohio contained approximately 2.78 million acres of urban land, which 
covered 10.5% of the total area of the state. In 1997, the state’s urban land totaled 3.61 
million acres and accounted for 13.7% of the all land in the state (Table 1 and Figure 1). 
Urbanization in Ohio during this period resulted in an additional 828,00 acres of 
developed land (a 22.9% increase in urban land) in a 15-year time span.  

Ohio’s urban growth has not occurred at a constant rate during this 15-year time period. 
The state’s largest increases in urban land occurred in the mid 1990’s. Forty-four percent 
of Ohio’s urban growth during this 15-year period occurred between 1992 and 1997. In 
this five year time period urban land increased by 364,000 acres, resulting in a 11.2% 
increase in urban land.   

There are clear spatial patterns of growth across the state during this time period. Map 1 
illustrates the absolute change in urban land by county.  The highest growth counties are 
all located in one of Ohio’s three major metropolitan areas: Cleveland-Akron, Cincinnati 
and Columbus.  

Map 2 illustrates the relative growth in urban land in terms of the percent increase in 
urban land between 1982-1997 for each county.  Many of Ohio’s counties experienced 
substantial growth in the relative amount of urban land.  Nearly 75% of Ohio’s counties 
experienced urban growth rates greater than 23% between 1982 and 1997.  In contrast to 
absolute changes in urban land, the highest growth counties in terms of percentage 
change in urban land are not limited to counties within the three largest metropolitan 
areas.  In fact, the central city counties of Cuyahoga and Hamilton counties, and to a 
lesser extent Franklin County, grew more slowly in terms of percentage change in urban 
land.  And, while urban growth is most prevalent in Ohio’s metropolitan areas, a 
relatively large amount of urban land conversion has occurred in many non-metropolitan 
and traditionally rural counties in the state.  

                                                 
1 All land use data in the following section is derived from the U.S. Department of Agriculture’s National 
Resource Inventory.  
2 The following analysis does not address some minor land cover/land uses. Land cover/land uses not listed 
include all: federal land, water areas, conservation reserve program lands, and all other rural land 
(farmsteads, farm structures, field windbreaks, barren land and marsh lands). These areas were factored in 
when calculating the total land area of the state. The total acreage for these land cover/land uses throughout 
the period of analysis were: 1982 – 1.7 million acres, 1987 – 1.765 million acres, 1992 – 2.023 million 
acres and 1997 – 2.119 million acres, which equal approximately 6.4%, 6.6%, 7.6%, and 7.9% of Ohio’s 
total land area respectively.   
3 The definition for “developed” land (also referred to as urban land) is given in Appendix B. 
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Agricultural Land 

Farmland remains the dominant land cover in Ohio, but steadily decreased between 1982 
and 1997. In 1982, farmland4 totaled 15.23 million acres and covered 57.6% of the state. 
By 1997, Ohio’s farmland acreage decreased to 13.63 million acres and covered just over 
51% of the state’s total land area. The resulting decrease in farmland totaled over 1.6 
million acres (a 11.7% decrease) between 1982 and 1997.  Of this acreage, approximately 
20% (323,700 acres) was enrolled in the conservation reserve program by 1997. 

The amount of farmland acres lost has been roughly equal across row crops (i.e. corn or 
soy beans) and pastureland. The amount of land used for row crops decreased from 12.45 
million acres to 11.63 million acres and pastureland decreased from 2.79 million acres to 
just over 2 million acres between 1982 and 1997. However, this loss has not occurred at a 
constant rate over this 15-year time period. Between 1982 and 1987, the majority of the 
farmland taken out of production was pastureland.  This trend then flip-flopped and 
between 1987 and 1992 row crops became the largest source of farmland loss.  Between 
1992 and1997, losses were evenly split between pastureland and row crops (Figure 2). 

Spatial patterns of farmland loss indicate that large losses of acreage in pastureland are 
spatially concentrated while row crop losses are more distributed across the state. As seen 
in Map 3, counties with the largest losses in pastureland (a loss of more than 56,700 
acres) are heavily concentrated in eastern Ohio, primarily just east of Columbus. A 
smaller concentration of counties with high loses of pastureland is found just outside of 
Hamilton County. In contrast, losses of row crops are not as spatially concentrated.  
Counties with a high amount of row crop loss (more than 50,400 acres) are spatially 
distributed throughout the state (Map 4).   

Much of Ohio’s agricultural land lies in close proximity to many of the state’s 
metropolitan areas, a large proportion of which is prime agricultural land.  Prime 
agricultural land5 is a significant component of the agricultural land loss during this time 
period. Prime agricultural land consisted of 78% of the total amount of row crops lost 
between 1982 and 1997.  The total amount of prime agricultural land in row crops 
declined from 9.78 million acres in 1982 to 9.14 million acres in 1997, a loss of 640,000 
acres. Ohio’s lost prime agricultural land has been converted primarily to developed or 
“urban” uses. Just between 1992 and 1997, approximately 212,000 acres of prime 
agricultural land was developed in Ohio.  Of the approximately 365,000 total acres that 
were developed during this time period, 58% of this land was prime agricultural land. 
Nationally, Ohio ranked 2nd out of all states in acreage of prime agricultural land 
developed between 1992 and 1997. Only the state of Texas developed more of its prime 
agricultural land (332,000 acres) during this period (Table 2). 

Forest Land 

In contrast to farmland, forestland increased slightly between 1982 and 1997 in Ohio. 
Forestland is the second most prevalent land cover in Ohio, totaling over 7 million acres 
in 1997 and covering 26.8% of the state. Since 1982, forestland has increased from 6.66 
                                                 
4 “Farmland” is defined as the sum of all pasture land and all cropland. 
5 The Natural Resource Inventory defines “prime farmland” as: “Land that has the best combination of 
physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops and is also 
available for these uses.”   
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million acres, which was 25.2% of the state’s land cover. In total, forestland increased by 
422,000 acres (6.0%) between 1982 and 1997.  

The majority of the increase in forestland (approximately 55%) occurred between 1982 
and 1987.  Increases in forestland were spatially concentrated in portions of eastern and 
southeast Ohio (Map 5).  Based on the other land use trends that occurred in this area 
during the same period, the gains in forestland were most likely due to the farmland that 
was taken out of production in the early 1980’s. Increases in forestland were not 
universal throughout Ohio, as Map 5 illustrates. Forest loss has occurred in 34 of Ohio’s 
88 counties, mainly in the southeastern part of the state.  

Summary 

Initial analysis of land use change trends in Ohio between 1982 and 1997 reveal 
substantial changes in Ohio’s landscape. The amount of urban land has increased 23% in 
Ohio between 1982 and 1997. The most substantial increases in acres of urban land 
occurred in Ohio’s metropolitan areas, but the relative percentage change in urban land 
indicates that substantial urban growth is also occurring in many of Ohio’s traditionally 
rural counties. Ohio’s dominant land cover is farmland, although the amount of farmland 
decreased substantially between 1982 and 1997. The amount of farmland loss has 
occurred equally across row crops and pastureland. Prime agricultural land was a primary 
source for developed land; Ohio was second in the nation in the number of acres of prime 
agricultural land developed between 1992 and 1997. Ohio’s forestlands have increased 
slightly during the 15-year time period of this analysis; this increase is concentrated in 
southeast Ohio and primarily occurred between 1982 and 1987.  
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Table 1: Major Land Use Changes for The State of Ohio

Year
Urban 
Land

Forest 
Land

Total Farm 
Land*

Row Crop
Land

Pasture
Land

1982 2,782.8 6,658.0 15,233.7 12,447.3 2,786.4
1987 2,984.0 6,891.4 14,804.3 12,342.1 2,462.2
1992 3,246.5 6,921.0 14,254.4 11,929.3 2,325.1
1997 3,611.3 7,080.8 13,633.3 11,627.0 2,006.3

1982 10.5% 25.2% 57.6% 47.1% 10.5%
1987 11.3% 26.1% 56.0% 46.7% 9.3%
1992 12.3% 26.2% 53.9% 45.1% 8.8%
1997 13.7% 26.8% 51.6% 44.0% 7.6%

Time Period
Urban 
Land

Forest 
Land

Total Farm 
Land*

Row Crop
Land

Pasture
Land

Ohio 1982-1997 828.5 422.8 -1,600.4 -820.3 -780.1

Ohio 1982-1997 22.9% 6.0% -11.7% -7.1% -38.9%
Source: National Resource Inventory
*Total Farm land is the sum of total pasture land and total row crop land

Land Use Change (Absolute Change in thousands of Acres)

Land Use Change (Percent Change)

Land Use (in thousands of acres)

State of
Ohio

State of
Ohio

Land Use (As a Percentage of Total Land)
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Map 1: Absolute Change in 
Urban Land 1982-1997

Prepared by:
Jason W. Reece
Dept. of AEDE

Ohio State University
1.31.02

N

EW

S

Source: National Resource Inventory

Change in Urban Land (Acres)

800 to 3,900

4,100 - 6,300

6,600 - 12,400

13,100 - 49,100

Legend:

Map 2: Percent Change in
Urban Land 1982-1997

Prepared by:
Jason W. Reece
Dept. of AEDE

Ohio State University
1.31.02

N

EW

S

Source: National Resource Inventory

Change in Urban Land

10.8 to 23.6%

23.6 to 33.5%

33.5 to 44%

44 to 94.3%

Legend:



 

Figure 1: Major Land Use Changes by Type: State of Ohio (1982 to 1997)
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Figure 2: Major Ohio Land Use Changes Across Time (1982 to 1997)
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Map 4: Absolute Change in 
Row Crop Land 1982-1997
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1 Texas 332.8
2 Ohio 212.2
3 Georgia 184.0
4 North Carolina 168.3
5 Illinois 160.9
6 Pennsylvania 134.9
7 Indiana 124.2
8 Tennessee 124.0
9 Michigan 121.4

10 Alabama 113.8
Source: National Resource Inventory

Table 2: Top 10 States in Acres of Prime Farmland Converted to 
Development 1992 to 1997 (in 1,000's of Acres)

The Natural Resource Inventory defines “Prime Farmland” as: Land that has the 
best combination of physical and chemical characteristics for producing food, feed, 
forage, fiber, and oilseed crops and is also available for these uses.  
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Map 5: Absolute Change in
Forest Land 1982-1997
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1.B OHIO URBAN LAND GROWTH VS. NATIONAL TRENDS 

As the seventh most populous state in the U.S. and with two consolidated and eleven 
primary metropolitan areas, Ohio is a highly urbanized state. With over 3.6 million acres 
of urban land, Ohio ranks seventh among all states in total acres of developed land.  In 
terms of the percentage of all non-federal land that is developed, Ohio ranks tenth 
nationally (Table 3). 

Ohio is not only one of the most urbanized states in the U.S., but it is one of the fastest 
urbanizing states in the nation. With an increase of over 364,800 acres of urban land 
between 1992 and 1997, Ohio ranks eighth nationally in urban growth during this time 
period (Table 3). This rapid rate of development resulted in an average of 73,000 
additional acres of urban land per year during this five-year interval.  

Other states that are among the fastest growing states in the nation are also among the 
most urbanized. Six of the seven states that ranked ahead of Ohio in land development 
between 1992 and 1997 (Texas, Georgia, Florida, California, Pennsylvania, North 
Carolina) are also ranked ahead of Ohio in acres of total urban land. (Table 3). 

In contrast, Ohio is not experiencing the same population increases that have occurred in 
these rapidly urbanizing states (Table 4). Ohio grew by 506,025 people in the 1990’s, 
ranking 22nd among all states in population growth. In percentage terms, Ohio’s 
population increased a modest 4.7% between 1990-2000, which put Ohio 44th out of all 
states in the nation in terms of population growth rate. This relatively low population 
growth sharply contrasts with Ohio’s dramatic increase in urban land that occurred 
between 1992 and 1997.  

In comparison, other states that increased significantly in urban land also added 
substantially more people in the 1990’s. When comparing population change between 
1992 and 1997, Ohio lagged behind all other top ten urbanizing states except for 
Pennsylvania. Both Michigan and South Carolina added more residents during the 1990’s 
with smaller increases in urban land.   

Table 5 depicts population change and the change in urban land from 1992 and 1997 for 
the top ten urbanizing states. The “acres converted per capita” given in the table gives an 
estimate for the average acres of urban land added for each additional person added to a 
state between 1992 and 1997. Ohio added 1.44 urban acres for each additional person 
between 1992 and 1997. This rate is higher than all other highly urbanizing states except 
Pennsylvania. Four states (California, Texas, Florida and Tennessee) added less than one 
acre of urban land per additional person during this time period.   

Ohio is a highly urbanized state and continues to experience rapid rates of urbanization. 
When comparing Ohio to other rapidly urbanizing states in the nation, a clear distinction 
emerges between Ohio and the majority of these states. Unlike Ohio, many of the states 
that have high rates of urbanization are also experiencing high population growth. In 
contrast, Ohio has experienced very modest population growth in the past decade, but has 
added considerable acreage of urban land.   
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Rank
Acres of Developed Land 

in 1997

Percent Non-Federal 
Land that was Developed 

Land in 1997
Total Acres of Land 

Developed, 1992-1997
1 Texas New Jersey Texas
2 California Rhode Island Georgia
3 Florida Massachusetts Florida
4 Pennsylvania Connecticut California
5 Georgia Puerto Rico Pennsylvania
6 North Carolina Maryland North Carolina
7 Ohio Delaware Tennessee
8 Michigan Florida Ohio
9 New York Pennsylvania Michigan

10 Illinois Ohio South Carolina

Source: National Resource Inventory

Table 3: Top ten urbanized states 1997: Acres of developed land, 
% of land developed and acres developed 1992 to 1997

 

    

1 Texas 893.5             178.7 3,865,310 2 22.8% 8
2 Georgia 851.9             170.4 1,708,237 4 26.4% 6
3 Florida 825.2             165.0 3,044,452 3 23.5% 7
4 California 553.4             110.7 4,111,627 1 13.8% 32
5 Pennsylvania 545.1             109.0 399,411 26 3.4% 48
6 North Carolina 506.6             101.3 1,420,676 6 21.4% 9
7 Tennessee 401.9               80.4 812,098 12 16.7% 14
8 Ohio 364.8              73.0 506,025 22 4.7% 44
9 Michigan 364.1               72.8 643,147 15 6.9% 39

10 South Carolina 362              72.4 525,309 19 15.1% 15

Median (National) 177.2           35.5             399,411 n/a 9.7% n/a
Mean (National) 224.3           44.9             641,412 n/a 13.5% n/a

Source: National Resource Inventory, U.S. Census Bureau

Change in 
Urban Land

Table 4: Population Change 1990 to 2000 and rank for the states with the 
largest increase in urban land 1992 to 1997

Avg. Annual
Conversion 

Rate

Change in Urban Land
92-97 (1,000's of Acres)

Population Change and National Rank: 
1990 to 2000

State
Absolute 
Change

Percent
 ChangeRank

U.S. 
Rank

U.S. 
Rank
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1 Texas 893,500       1,932,655    0.46
2 Georgia 851,900       854,119       1.00
3 Florida 825,200       1,522,226    0.54
4 California 553,400       2,055,814    0.27
5 Pennsylvania 545,100       199,705       2.73
6 North Carolina 506,600       710,338       0.71
7 Tennessee 401,900       406,049       0.99
8 Ohio 364,800       253,013       1.44
9 Michigan 364,100       321,573       1.13

10 South Carolina 362,000       262,655       1.38

Source: National Resource Inventory, U.S. Census Bureau
Note: Conversion Rate is additional acres of urban land for each additional person

Table 5: Urban Land Change to Population Change 1992-1997 
for Top Ten Ranked States in Urban Land Growth

Population
ChangeState

Acres 
Converted 
per Capita

1992 to 1997

Rank
Change in 

Urban Land
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1.C OHIO URBAN LAND GROWTH VS. REGIONAL TRENDS 

Regional trends of urban growth and population change vary significantly throughout the 
United States. In the most recent decades, states in the South and Southwest (the 
“Sunbelt” states) have grown considerably faster than the states in the Midwest or the 
Northeast. In the 1990’s America’s Sunbelt states grew by 14.8 million people (a 17% 
increase from 1990). This growth rate was well above the population change in both the 
Midwest (4.7 million, 8% increase) and the Northeast (2.7 million, 5.5% increase) 
regions of the United States.6  

Because of these regional differences in population change and consequentially in 
urbanization patterns, it is important to not only compare Ohio to the nation as a whole, 
but also to our regional peers. Identifying Ohio’s regional peers can be difficult because 
of Ohio’s dual status as a significant agricultural state and a large manufacturing state.  In 
this part of the analysis, Ohio is compared both to other largely agricultural Midwestern 
states and to other traditional manufacturing states or “Rustbelt” states.  

Ohio experienced the largest increase in urban land relative to all Midwestern states 
between 1992 and 1997 (Figure 3). Ohio added 364,800 acres of urban land during this 
time period; Michigan is a close second with an additional 364,100 acres of urban land. 
The third fastest urbanizing Midwestern state was Illinois with an increase of 246,500 
acres of urban land. Minnesota and Missouri are the fourth and fifth fastest urbanizing 
with an added 231,000 and 224,000 acres of urban land respectively. The other five 
Midwestern states each added less than 200,000 acres of urban land during this time 
frame.  

Ohio, Michigan, Indiana, Illinois and Pennsylvania are commonly referred to as the 
nation’s “Rustbelt.” This region is characterized as containing large concentrations of 
traditional manufacturing—particularly steel—and, as a result, has a somewhat higher 
amount of urban land than other Midwestern states. Among the Rustbelt states, Ohio 
gained considerable amounts of urban land, but gained less population than all other 
states except Pennsylvania (Figure 4).  

Ohio experienced an 11.3% increase in urban land between 1992 and 1997 while 
population growth during the 1990’s was only 4.7%. In comparison, Michigan 
experienced a similarly large increase in urban land (11.4%), but a larger increase in 
population (6.9%) than Ohio. In both Indiana and Illinois, the percentage increase in 
urban land was roughly equal with the increase in population. Pennsylvania fared the 
worst out among Rustbelt states, increasing in urban land by 15.9%, while experiencing a 
slight increase in population of 3.4%. When comparing Ohio to other states in the region, 
it is clear that Ohio is leading in additional acres of urban land while experiencing less 
population growth than many of its peers.  

 

                                                 
6 Regional population change data from the U.S. Census Bureau, 1990 and 2000 Census of Population and 
Housing, Summary File 1. Found at: http://www.census.gov  
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Figure 3: Increase in Urban Land for Midwestern States (1992-1997)
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Figure 4: Urban Land Change (1992-1997) and Pop. Change (1990-2000) 
in the "Rust Belt"
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SECTION 2: URBANIZATION TRENDS IN OHIO, 1982-1997  
 

2.A METROPOLITAN VS. NON-METROPOLITAN LAND USE CHANGE 

Metropolitan areas are economic regions designated by the U.S. Office of Budget and 
Management. Metropolitan areas contain a core urban center with a dense concentration 
of population that is surrounded by a region of adjoining communities that are 
economically and socially integrated with the core.7 Generally, areas outside of the 
metropolitan areas are considered to be economically independent of metropolitan areas 
and more rural in nature, but this distinction is often imperfect. 

Traditionally, urban land growth has been associated with metropolitan areas. Suburban 
counties surrounding large urban centers have been historically the destination for 
residents leaving the city.   However, current trends in population change indicate growth 
well beyond these traditional suburban areas. This population growth in urban-rural 
fringe or exurban areas indicates that current urban growth is not confined to 
metropolitan regions and is occurring across a large proportion of the urban/rural 
interface.8  

Ohio’s diverse landscape is interspersed with metropolitan areas. Based on the 1990 
Metropolitan Area definitions, Ohio contains two large consolidated metropolitan areas9 
(Cleveland-Akron and Cincinnati-Hamilton) and eleven smaller metropolitan areas10 
(Map 6). Although Ohio contains a large number of metropolitan areas, a substantial area 
of the state is non-metropolitan. In total, 49 of Ohio’s 88 counties are classified as non-
metropolitan. The following section addresses land use change within and outside Ohio’s 
metropolitan areas. The purpose of this section is to compare land use changes and urban 
growth inside and outside of Ohio’s metropolitan areas.   

Metropolitan and Non-Metropolitan Land Use 

Ohio’s 39 metropolitan counties contain substantially more urban land than do non-
metropolitan counties. Metropolitan counties recorded over 22% of their land (2.64 
million acres) in urban cover and accounted for 74% of the urban land in Ohio in 1997. 
Non-metropolitan counties contained 973,000 acres of urban land in 1997, representing 
6.7% of all non-metropolitan land in the state (Table 6).  

Non-metropolitan areas contain more agricultural acreage than metropolitan areas, but, 
despite the prevalence of urban land, metropolitan areas of the state also contain a large 
amount of total agricultural land. Agricultural land is the most prevalent cover in both 
                                                 
7 U.S. Census Bureau (2001) Metropolitan Area Definitions. Found at: 
http://www.census.gov/population/www/estimates/metroarea.html  
8 Because metropolitan areas are defined only at a county level, a county that is designated as “non-
metropolitan” may nonetheless contain a substantial amount of urban land.  Likewise, counties defined as 
“metropolitan” may contain some amount of farmland.  As a result, the designations of “metropolitan” vs. 
“non-metropolitan” does not correspond directly to urban vs. rural areas. 
9 Consolidated Metropolitan Statistical Areas (CMSA’s) must have over one million inhabitants and 
contain separate component areas (smaller MSA’s) that meet statistical criteria set by the U.S. Office of 
Management and Budget.  
10 Office of Budget and Management, Statistical Policy Office (1999) Metropolitan Areas 1999 Lists I-IV. 
Attachment to OMB Bulletin No. 99-04 
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non-metro and metro areas. Non-metropolitan counties in Ohio recorded over 56% of 
their total land area in farmland in 1997 (8.2 million acres), whereas farmland in 
metropolitan counties accounted for 46% of total land (5.47 million acres). In both metro 
and non-metro areas, row cropland is the dominant land use, representing 40.2% and 47% 

 

of the land use respectively. 

orestland accounts for more land proportionately in non-metropolitan areas, but also is 

se Change in Metropolitan and Non-Metropolitan Areas 

, non-metropolitan areas 

 pasture 

Table 6: Land Use for Ohio Metro and Non-Metro Areas 1982 and 1997

Year
Urban 
Land

Forest 
Land

Farm Land 
Total*

Row Crop
Land

Pasture
Land

1982 2,065           2,687           6,193           5,135           1,062           
1982 17.5% 22.7% 52.4% 43.4% 9.0%
1997 2,644           2,765           5,475           4,754           721              
1997 22.4% 23.4% 46.3% 40.2% 6.1%

1982 716              3,977           9,042           7,320           1,728           
1982 4.9% 27.2% 61.8% 50.0% 11.8%
1997 973              4,318           8,201           6,874           1,327           
1997 6.7% 29.5% 56.0% 47.0% 9.1%

Source: National Resource Inventory

*Total farm land is the sum of total pasture land and total row crop land

Land Use (in thousands of acres and % of total land)

Metropolitan
Areas

(39 Counties)

Non-
Metropolitan

Areas
(49 Counties)

F
substantial in metropolitan areas. Forestland covers 4.31 million acres (29.5% of total 
land) in non-metropolitan areas and 2.76 million acres in metro areas (23.4% of total 
land).  

Land U

Although urban land is more concentrated in metropolitan areas
in Ohio added substantial urban land in the 1980’s and 1990’s.  Land use changes in both 
metro and non-metro areas are strikingly similar (Figure 5). Metropolitan counties added 
579,000 acres of urban land (an increase of 28%) between 1982 and 1997 and non-
metropolitan counties experienced urban land growth of 257,000 acres (an increase of 
36%) during this time period. These data show that urban growth in Ohio is not isolated 
to metropolitan regions, but extends to a much larger area of Ohio’s landscape.  

Both metro and non-metro counties experienced similar losses in row crop and
land during this 15-year period. Metro counties lost 381,000 acres of row cropland and 
341,000 acres of pastureland between 1982 and 1997; non-metro county farmland 
conversion resulted in a loss of 446,000 acres of row cropland and 401,000 acres of 
pastureland during this time frame. Forestland increased in both metro and non-metro 
areas but metropolitan areas experienced only a slight increase of 78,000 acres while non-
metropolitan areas added 341,000 acres of forestland.  The increase in forestland in non-
metro areas coincides with a substantial amount of farmland loss in non-metropolitan 
areas during this same time period, suggesting that the increase in forestland was due in 
substantial part to a reduction in the amount of farmland in these areas.  
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Rates of urban land growth in metropolitan and non-metropolitan areas indicate relatively 
high rates of urban growth in non-metropolitan Ohio. When analyzing the growth rate in 

trated in metropolitan areas, a substantial 
 urban land growth has occurred in non-metropolitan counties in Ohio. The 

five-year increments between 1982 and 1997 (1982-87, 87-92 and 92-97), non-
metropolitan urban growth rates were higher or almost equal to urban growth rates in 
metropolitan areas (Figure 6). Non-metropolitan counties added urban land at a rate of 
9.4% between 1982 and 1987 while urban land increased in metropolitan counties by 
6.7%. Between 1987 and 1992, both non-metro and metro counties increased in urban 
land at 8.8% and 8.9% respectively. In the most recent period (1992-1997), urban land in 
non-metro counties grew by 14.2%, whereas metropolitan counties experienced urban 
growth of 10.2% during this five-year period.  

Summary 

Although the majority of urban land is concen
amount of
relative rates of urban land growth have been higher in non-metropolitan counties than in 
metropolitan counties, suggesting that changes are occurring more rapidly in these areas.  
Other land use changes are very similar in both metropolitan and non-metropolitan 
counties: both have experienced large decreases in both row crop and pastureland acreage 
and both have added forestland between 1982 and 1997.  Non-metro areas have added 
substantially more acres of forestland than metro areas.  Trends in farmland loss suggest 
that much of this gain in forestland in non-metro areas is due to abandoned farmland. 
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Figure 5: Land Use Change for Metro and Non-Metro Counties (1982-1997)
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2.B URBANIZATION BY METROPOLITAN AREA 
Urban land growth varied widely across Ohio’s different metropolitan areas between 
1982 and 1997. Generally, Ohio’s largest metropolitan regions added the most urban land 
during this time period, but significant urban growth also occurred in Ohio’s smaller 
metropolitan regions. When analyzing population and urban land growth between 1992 
and 1997, large disparities in the ratio of population growth to urban land growth are 
apparent across all Ohio metropolitan regions.  

Urban Growth in the “3 C’s” 

The Cincinnati-Hamilton, Cleveland-Akron consolidated metropolitan areas and the 
Columbus metropolitan area are the largest metropolitan regions in the state and urban 
land growth in the past two decades was concentrated in these areas. Urban land 
increases were both higher in absolute and percentage terms for these three metropolitan 
regions (Figure 7) than in other smaller metropolitan areas. These three regions 
cumulatively added 385,000 acres of urban land between 1982 and 1997, which 
represented 46% of the urban land growth in the state during this 15-year period.  

The Cleveland-Akron consolidated metropolitan area added the most acres of urban land 
from 1982 to 1997, accumulating an additional 172,000 acres of urban land. Columbus 
followed second with 104,000 additional acres of land and the Cincinnati-Hamilton 
metropolitan area11 added 99,000 acres of urban land just within its Ohio counties. All 
three metropolitan regions experienced similar urban growth rates of approximately 31% 
during this time period.   

Urban Growth in Smaller Metropolitan Regions 

Other smaller metropolitan regions in the state did not add as much urban land during this 
time as the three largest metropolitan areas, but did witness sizeable urban land growth. 
The six smaller metropolitan regions considered here (Canton-Massillon, Dayton-
Springfield, Lima, Mansfield, Toledo and Youngstown) added between 15,000 to 42,000 
acres of urban land during this 15-year period. The relative amount of urban growth was 
also substantial as well with three of the six metropolitan regions experiencing increases 
in urban land of 25% of more.  

Urban Growth and Population Change 

Urbanization pressures in an area are often directly correlated with population increases.  
However, conversion of urban land may also occur due to relocation of existing 
households or firms, in which case urbanization occurs because people are redistributing 
across the land rather than new people moving into an area.  In reality, both dynamics 
contribute to urbanization, but the latter would suggest that growth in urban land is being 
driven by a deconcentration of urban area as people are consuming more land on an 
individual basis. To assess how growth may be differentially occurring across Ohio’s 
metropolitan regions, rates of population change were compared to rates of urban land 
growth between 1992 and 1997 for eight metropolitan regions (Canton-Massillon, 

                                                 
11 The analysis for the Cincinnati-Hamilton consolidated metropolitan area only reflects data from the four 
counties composing the Ohio portion of the region. This should be taken into consideration when 
interpreting the absolute growth because is excludes the high growth northern Kentucky counties which are 
also in the metropolitan region.  
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Cincinnati-Hamilton, Cleveland-Akron, Columbus, Dayton-Springfield, Lima, Mansfield 
and Toledo). The results provide a rough measure of whether metropolitan areas became 
more deconcentrated during this five-year time period.  

When analyzing urban growth and population change in Ohio’s metropolitan regions, it is 
apparent that most of Ohio metro areas have in fact become more deconcentrated.  The 
results show that population change has not maintained pace with urban land growth 
during this time (Figure 8). Urban land growth rates were at least twice the rate of 
population growth in all Ohio metropolitan areas. In total, urban growth rates ranged 
from 4.4% to 16.1% with a median urban growth rate around 10%. Population growth for 
these metropolitan areas ranged from 0 to 7.0% with a median population growth rate 
approximately of 1.0%.  

According to this measure, Columbus seems to exhibit the most concentrated growth 
relative to the other metropolitan areas, increasing in urban land by 16.1% and increasing 
in population by 7.0% between 1992 and 1997. No other metropolitan regions were even 
close to this ratio of population change to urban growth during this time. The Cincinnati-
Hamilton region was the only other metropolitan area to experience population growth of 
more than 1.6%; the region increased in population by 3.4% but increased its urban land 
by 10.8%. The Cleveland-Akron and Canton-Massillon regions experienced population 
growth of 1.5 and 1.6% but increased in urban land by 10.7% and 11.4% respectively. 
Four of the metropolitan regions (Dayton-Springfield, Lima, Mansfield and Toledo) 
experienced population growth of less than 0.5% but increased in urban land from 5.5 to 
9.5%.  

Summary 

In summary, the three largest metropolitan regions in Ohio (Cincinnati-Hamilton, 
Cleveland-Akron and Columbus) experienced the majority of Ohio’s urban land growth 
between 1982 and 1997. Although most growth occurred in these large areas, smaller 
metropolitan regions also added considerable urban land during this time period. When 
comparing population growth and urban growth between 1992 and 1997, most of Ohio’s 
metropolitan regions (except for Columbus) do not appear to be adding urban land 
primarily due to population growth. This data indicates that most Ohio metropolitan areas 
are becoming more deconcentrated and are adding substantial amounts of urban land with 
relatively little regional population pressure driving this growth.   
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Figure 7: Change in Urban Land by Ohio Metropolitan Area (1982-1997)
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Figure 8: Percent Population Change to Percent Change in Urban Land for Ohio 
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2.C URBANIZATION VS. FARMLAND LOSS 

According to the National Resource Inventory between 1982 and 1997 almost all 
counties (84 of Ohio’s 88 counties) in Ohio lost farmland acreage.  The majority of this 
land has been converted to either urban land or forestland.12 The loss of farmland has 
caused concern in Ohio and has helped in the passage of programs to protect Ohio 
farmland, such as the Clean Ohio – Agricultural Easement Program. As seen in Map 7, 
farmland losses are widespread across the state with little evident spatial pattern. 
Although counties with high amounts of farmland loss can be found around major Ohio 
cities, many counties in non-metropolitan regions of the state have lost farmland. While 
urban growth may explain some of this farmland loss, significant increases in forestland 
in non-metropolitan areas suggest that not all farmland is being lost to urban 
development.  

Agriculture to Urban Land Conversion Ratio 

To determine the extent to which losses in farmland are correlated with increases in urban 
land, a ratio of farmland loss to urban growth was calculated for each of Ohio’s counties. 
The “Agriculture to Urban Land Conversion Ratio” is calculated by dividing the loss of 
agricultural land (represented as a positive value) by the increase in urban land for a 
county between 1982 and 1997. Assuming that farmland is the primary source of 
developed land, the resulting ratio (or score) gives some idea of what happened to 
farmland lost during this time of analysis.  

The resulting scoring system gives a measure of agricultural land loss relative to urban 
growth. The closer the ratio is to one, the greater the correlation between farmland loss 
and urban land growth, thus increasing the likelihood that the decrease in agricultural 
land was due to urbanization in the county. Ratios of less than one indicate that urban 
growth is higher than agricultural loss and that urbanization is consuming substantial 
amounts of forestland in addition to farmland. Conversely, a ratio of greater than one 
indicates that urban land growth is less than the farmland loss, suggesting that farmland is 
being converted not just to urban use but to forestland as well.  

Results 

Map 8 illustrates the spatial trends in agricultural land conversion relative to urban 
growth using the “Agriculture to Urban Land Conversion Ratio” for the 1982-1997 time 
period. Definite spatial trends are apparent. Counties with high ratios (those losing more 
agricultural land than gaining in urban land) are spatially concentrated in southeast Ohio 
and scattered across other non-metropolitan areas of the state. Counties with low ratios 
(those whose loses in farmland are approximately matched by gains in urban land) are 
heavily concentrated around the state’s major metropolitan areas.  

The results suggest that the underlying causes of farmland loss may be different 
depending on where the land is located.  Farmland loss in and around metropolitan areas 
is matched by gains in urban land, suggesting that urbanization is the driving force of 
farmland loss in these regions. On the other hand, farmland loss in the southeast and 
other non-metropolitan areas of the state is accompanied by much lower rates of 
                                                 
12 Approximately 20% of this land was enrolled in the conservation reserve program as of 1997.  Of the 
remaining 80%, the vast majority was converted either to urban land or forestland. 
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urbanization and higher rates of increases in forestland. Such a trend is consistent with 
farmland abandonment due to changes in the agricultural economy, e.g. low commodity 
prices or changes in technology that may force some farmers to sell their land. 

In reality, a complicated mix of factors will determine these changes and both forces—
urbanization and changes in the agricultural sector—are likely to influence decisions 
regardless of location.  However, in terms of general trends, our results suggest that these 
trends do vary depending on where land is located and that urbanization is a stronger 
driving force of farmland loss in and around the metropolitan areas.  

These trends point to the need for multiple strategies for preserving farmland.  Farmland 
loss is not occurring solely due to urbanization pressures nor is it solely due to low 
commodity prices in the agricultural sector.  A coordinated mix of policies that include 
those designed to aid farmers facing changes in the agricultural economy as well as 
policies targeted at urban growth management may provide the most effective approach 
to farmland preservation. 
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Map 7: Loss of Agricultural Land
by County (1982 to 1997)
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Notes: Agriculture to Urban Land Conversion Ratio is calcula ted by dividing the loss of agricultural land (represented a positive value) 
by the increase in acres of urban land. A Score equal to 1 suggests most of the  ag loss due  to urban growth. 
A score greater than 1 suggests high urban growth from ag land and other land uses. A score less 
than 2 suggests ag loss is not due primarily to urban growth. 

Map 8: Agriculture to Urban 
Land Conversion Ratio 1982-1997

Legend:



SECTION 3: LOW DENSITY DEVELOPMENT IN OHIO 

 

3.A WHAT IS SPRAWL? 

Sprawl is an emotionally-charged term that is often defined in terms of its hypothesized 
causes or consequences or by way of example.  Many of these definitions are not useful 
definitions in the sense that they don’t specify characteristics of sprawl that are objective 
and/or quantifiable and therefore cannot be measured.  A meaningful definition of sprawl 
includes multiple dimensions of sprawl defined in terms of a specific land use pattern.  
Such an approach allows for flexibility in terms of what is or isn’t considered sprawl. In 
other words, there is not one generic type of sprawl, but rather different types of sprawl 
that may be characterized by various characteristics having to do with land use pattern.  

Sprawl may be most broadly defined as a land use pattern that exhibits some combination 
of the following characteristics:  

• Low density of development 

• Fragmentation of land uses 

• Development that is spread out and not concentrated 

• New development located far away from existing urban centers 

• Large areas of only a single land use (for example, large areas of low density 
residential development) 

• Complementary land uses that are not within close proximity of each other 
(for example, housing and commercial retail/service outlets are spaced far 
apart from each other) 

Based on this definition, different land use patterns may have the same amount of 
development but, because they are distributed differently across the landscape, one may 
be considered sprawl while another not.  For example, two areas may have the same 
amount of development, but if development on one area is distributed in a way that is 
more spread out, fragmented, and farther from urban centers, it is likely to be considered 
more sprawling by the above definition.  

There are several other aspects of defining sprawl that are worth mentioning: 

• Sprawl is a matter of degree.  A landscape can be more or less sprawling 
based on the extent to which it exhibits low-density development and 
fragmented land use patterns.   

• Sprawl can change over time.  An area may increase and decrease in the 
degree of sprawl over time, passing through a sprawling phase of development 
and then becoming less sprawling with infill development over time. 

• Sprawl is a human phenomenon.  Land use patterns are the observable result 
of individual households and firms making decisions regarding location and 
land use. Therefore, to understand the causes of sprawl, one must understand 
the motivations for the decisions that individuals make regarding location and 
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land use and the conditions under which these decisions result in sprawl land 
use patterns.  

In the following sections of this study, we focus on quantifying just one of the features 
listed above: low-density development.  To do so, we use two different measures of 
settlement density. The first measure is simply population density, which is used to 
broadly categorize areas of Ohio in terms of urban, suburban, exurban, and rural areas.  
Areas classified as exurban are those that are susceptible to more sprawl development 
due to the low density and fragmented development that often occur in these areas.  The 
second is a measure of urban land consumption relative to population, which gives an 
indication of the density of development that exists on urban land.  Both measures are 
applied across multiple years to assess changes in density over time to determine the 
extent to which urban development patterns in Ohio have become less dense and more 
“sprawling” over time.  
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3.B CHANGES IN POPULATION DENSITY (1970-2000) 

Population density is a common measure of settlement patterns. For example, the U.S. 
Census Bureau uses population density to differentiate between urban and rural areas.13 
The following analysis follows these examples and uses ranges of population density to 
characterize different settlement patterns in Ohio. The goal of this analysis is to identify 
how much of Ohio’s landscape exhibits urban, suburban, exurban or rural density 
characteristics and to determine how these proportions have changed over time.  

Determining the Density of Urban, Suburban, Exurban and Rural Settlement 

To perform the analysis, population density for each block group14 in Ohio was 
calculated for the years 1970, 1980, 1990, and 2000.  Each block group was designated as 
an urban, suburban, exurban or rural area for each decade based on population density 
thresholds (Table 7).  

High-density urban areas were defined as all block groups with population densities of 
5,000 or more persons per square mile; this is equivalent to less than 1/3 acre per housing 
unit.15 Low-density urban was defined as all block groups with a density of 1,000 to 
5,000 persons per square mile or 1/3 to 1.5 acres per housing unit. The U.S. Census 
Bureau’s definition of urban land was used to guide the definition of these population 
density thresholds.  Urban land, as defined by the U.S. Census Bureau, includes all block 
groups or blocks with a population density of at least 1,000 people per square mile that 
are surrounded by census blocks with at least 500 people per square mile (Map 9). For 
the purpose of this analysis, the Census standard of 1,000 people per square mile serves 
as the dividing line between urban and suburban areas. To differentiate between the core 
urban areas and higher density early suburban neighborhoods, areas with a population 
density of 5,000 persons per square mile or more were classified as Urban High Density.  

Suburban areas were determined to be block groups with a density of 325 to 1,000 
persons per square mile (1.5 to 5 acres per housing unit) and exurban areas were defined 
as all block groups with a density of 40 to 325 persons per square mile (5 to 40 acres per 
housing unit). The dividing line between suburban and exurban (5 acres per housing unit) 
was determined based on state law, which emphasizes the unique nature of the 5-acre lot 
size in land use regulation. Under traditional Ohio law, lots greater than 5 acres are 
exempted from local subdivision regulations.  

Finally, rural areas were all block groups with a population density of less than 40 
persons per square mile or 40 or more acres per housing unit. The 40-acre minimum per 
housing unit that was used to define rural areas was based on an approximation of the 
minimum amount of acreage necessary to successfully support agriculture. A 40-acre lot 
size was deemed conservative because it is well below the average acreage of a farm in 
Ohio in 1999 (186 acres) and it is also smaller than the average farm size in Ohio’s 

                                                 
13 U.S. Census Bureau (2002) Urban and Rural Classification: Urban and Rural Criteria. 
http://www.census.gov  
14 Block groups are sub county geographical units defined by the U.S. Census Bureau.  A block group 
contains an average of 2,500 persons and therefore is very small geographical areas in urban areas and is 
much larger in rural areas.   
15 Population density was translated into housing unit density by dividing by the average persons per 
housing unit in Ohio from the 2000 Census (2.5 persons per housing unit).  
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traditionally urban counties (average farm size in Hamilton, Montgomery and Summit 
Counties in 2000 was 88 acres, 125 acres and 63 acres respectively).16 Also, a national 
survey of large minimum lot size zoning provided by the “Farmland Information 
Library’s State Farmland Protection Database” defines large lot zoning for agriculture as 
“typically at least 20 acres in the eastern United States and at least 35 acres in other 

 

regions”.  

esults 

ssifying each Ohio block group as an urban, suburban, exurban or rural area in 

e is found to be the 

                                                

Table 7: Densities used for Settlement Types

Settlement Pattern:
Population Density:
(Persons per sq. mile)

Acres per
Housing Unit:

Urban High Density: More than 5,000 Less than 1/3
Urban Low Density: 1,000 to 5,000 1/3 to 1.5
Suburban: 325 to 1,000 1.5 to 5
Exurban: 40 to 325 5 to 40
Rural: Less than 40 More than 40
State Total: n/a n/a

R

After cla
1970, 1980, 1990 and 2000, a Geographic Information System was used to track the 
physical size of these areas over time and calculate what proportion of the state’s 
landscape they occupied. The results are summarized in Table 8.   

Based on the above classification scheme, the exurban landscap
largest settlement type in Ohio. Exurban areas in Ohio accounted for 24,960 square miles 
or 60.9% of the state’s land area in 2000 and 17.1% of the population in 2000. Ohio’s 
suburban areas equaled 2,512 square miles (6.1% of the state) and was home to 17.6% of 
Ohio’s population in 2000. The rural areas of the state totaled 11,387 square miles or just 
27.8% of total land area and contained just 3.3% of Ohio’s population as of 2000.  
Together, high and low-density urban areas only accounted for 2,415 square miles or 
5.9% of the total land area, but comprised 69.7% of Ohio’s population in 2000 (Table 8).  

Since 1970, Ohio’s settlement landscape has changed considerably (Figure 9). Exurban 
areas are estimated to have increased the most during this time period, growing from 49% 
of the state’s land area to over 60% in this 30-year time period—an increase of 4,820 
square miles (24%). Population increases kept pace with this growth, increasing 27.4% 
between 1970 and 2000 in exurban areas. Much of this increase was due to the loss of 
rural areas in Ohio. Rural lands in Ohio decreased from 42% of the state’s land area in 
1970 to just over 27% of total land area in 2000. This was a decrease of over 6,000 
square miles or 35% during this time frame. Despite these losses, population in rural 
areas of Ohio grew by 8.1% between 1970 and 2000. Suburban areas increased by 33% 
or 625 square miles and witnessed an increase in population of 28.1% between 1970 and 
2000. Low-density urban areas increased by 60% or 760 square miles and high density 
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urban areas decreased by 20% during this same time period.  Population in these urban 
areas of Ohio declined by 2.6% between 1970 and 2000.  

Map 10 illustrates the changes in these spatial patterns of land area over time.  The 

etropolitan regions suggests that 

reas make up the largest proportion of Ohio’s types of settlement patterns 

dscape.  This 
is happening both because cities are becoming less dense and because rural areas are 

spatial distribution of urban, suburban, exurban, and rural areas follows a somewhat 
predictable pattern.  Urban and suburban areas are concentrated in and around large urban 
centers and smaller cities.  The growth in these areas outward and along major 
transportation corridors is noticeable between 1970 and 2000.  The far-reaching pattern 
of exurban areas and the expansion of this pattern between 1970 and 2000 is striking. 
Even in large non-metropolitan areas of the state, such as southeast and northwest Ohio, 
the dominant type of settlement pattern is exurban.   

The spread of exurbia well into these non-m
development concerns may not just an issue around the fringes of urban areas.  Many 
traditionally rural areas have been transformed into exurban areas that contain higher 
levels of population and low-density development that can aggravate sprawl patterns of 
development. While these areas retain many of their rural features, e.g. substantial 
amounts of farmland and traditional main street towns, they also contain new urban 
elements and face new challenges in managing this new urban growth. This trend also 
reinforces the notion that different types of sprawl may exist in different areas. Whereas 
sprawl around the edges of a city may be characterized more by commercial strips along 
roadways and incompatible land uses neighboring each other, sprawl in exurban areas is 
more likely to be characterized by extremely low density development and scattered 
development that leaves intervening farmland and open space. 

Summary 

Exurban a
based on geographical area.  Exurban areas are estimated to have increased from 49% of 
the state’s land area to over 60% between 1970 and 2000, increasing by 4,820 square 
miles.  The proportion of population living in exurban areas of Ohio has increased from 
13.4% to 17.1% of Ohio’s total population, a total gain of 392,147 people. Gains in 
exurban land area have come from losses of rural land over this time period. Rural lands 
in Ohio decreased from 42% of the state’s land area in 1970 to just over 27% of total land 
area in 2000, a decrease of over 6,000 square miles.  Despite these substantial decreases 
in rural land area, the proportion of people living in rural areas increased slightly between 
1970 and 2000, from 3.0% to 3.3% of Ohio’s total population (a total increase of 
approximately 26,833 people). Suburban areas increased by 625 square miles and the 
proportion of population living in suburban areas increased from 13.7% to 17.6% of 
Ohio’s total population between 1970 and 2000.  These areas saw the largest absolute 
gains in population, increasing by an estimated 410,167 people between 1970 and 2000. 
Low-density urban areas increased by 760 square miles between 1970 and 2000. High-
density urban areas were the only other type of development pattern that decreased over 
this time period: these areas shrank by a total of 96 square miles.  The proportion of 
people living in urban areas decreased slightly from 69.7% to 67.9% of Ohio’s 
population between 1970 and 2000, a total loss of just over 192,000 people. 

These results show that population has increasingly spread across Ohio’s lan

 37



becoming more populated.  The overall effect is one in which urban land use is less 
concentrated in urban areas and more evenly spread out over larger regions that extend 
well beyond the metropolitan areas of the state.  This signals a general trend towards 
lower density development, most notably in suburban and exurban development in Ohio.   
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Table 8: Ohio Land Area and Population by Settlement Type 1970 to 2000

Settlement Pattern: 1970 1980 1990 2000 Abs. Percent
Urban High Density: 480             453            416            384            -96 -20.0%
Urban Low Density: 1,272          1,500         1,710         2,032         760 59.8%
Suburban: 1,886          2,155         2,285         2,512         626 33.2%
Exurban: 20,131        22,424       23,111       24,961       4,829 24.0%
Rural: 17,503        14,741       13,752       11,388       -6,115 -34.9%

Settlement Pattern: 1970 1980 1990 2000 Abs. Percent
Urban: 7,420,437   7,157,428  7,111,195  7,228,280  -192,157 -2.6%
Suburban: 1,461,377   1,619,691  1,708,190  1,871,544  410,167 28.1%
Exurban: 1,432,180   1,644,317  1,685,306  1,824,327  392,147 27.4%
Rural: 329,359      349,075     342,080     356,192     26,833 8.1%

Sources: Applied Geographic Services, U.S. Census Bureau
Notes: Density calculated at the block group level with 1990 block group boundaries.

Land Area (Sq. Miles) Change 70-00

Population Change 70-00
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Settlement Type: 
Measured in persons 

per square mile
Urban High Density: More than 5,000

Urban Low Density: 1,000 to 5,000

Suburban: 325 to 1,000

Exurban: 40 to 325

Rural: Less than 40

Legend:

Source: Applied Geographic Services,
U.S. Census Bureau
Notes: Created with 2000 Block
Group Boundaries
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3.C URBAN LAND PER PERSON, 1982-1997 
 
Because the conversion of land to an urban use can occur with or without growth in 
population, population density alone is not the most precise measure of urbanization 
patterns.  A more accurate measure is to consider the amount of urban land relative to the 
number of people in an area.17  In other words, how much urban land is each person 
consuming on average within a given area?  If this number is high, it indicates that a large 
amount of urban land is consumed per person, which suggests that people are more 
spread out over the urban area.   

The “urban land consumption index” is defined as the amount of urban land within an 
area for a given year divided by the population of that area for the same year.  This 
measure can be used to assess the spatial pattern of urban land relative to population 
across the state and can be measured over time. By looking at the trend in urban land 
consumption over time, we can determine the extent to which counties and regions are 
becoming more or less “sprawling” over time.  Specifically, increases in this number over 
time would suggest that urban areas are becoming less concentrated or more sprawling.  

Urban Land Consumption by County 

The urban land consumption index was calculated for each county in Ohio for the years 
1982, 1987, 1992, and 1997 to analyze trends at the county level.  Statewide, 0.36 acres 
of urban land were consumed on a per capita basis in 1982.  This number increased to 
0.45 acres of urban land by 1997, resulting in a 25% increase in the amount of urban land 
consumed per person within this 15-year time period.   

Map 11 illustrates the spatial pattern of urban land consumption by county for 1997.  
Among the areas with the lowest ratio of urban land to people are the central city counties 
of Cuyahoga, Hamilton, Franklin, and Lucas counties.18  In addition, counties in the 
Dayton-Springfield metropolitan area and around the Cleveland-Akron consolidated 
metropolitan area are among the areas with the most concentrated development.  Fringe 
metropolitan counties that are adjacent to central city counties are significantly less 
concentrated than central city counties.  For example, in the Columbus metropolitan area, 
adjacent metropolitan counties consume on average more than double the amount of 
urban land per person than Franklin County does.  While some non-metropolitan counties 
are found to be very low in terms of this urban consumption index (for example, Athens 
County in the southeast region and Van Wert County in the northwest region), other non-
metropolitan counties are found to be the highest in Ohio.  Several counties in the 
southeast region, including Noble and Perry counties, as well as Geauga County in the 
northeast, rank as having the highest urban land consumption per person in the state. 

Map 12 shows the percent change in urban land consumption per person between 1982 
and 1997 for each county.  Some of the largest increases in urban land consumption per 
person are clustered in non-metropolitan portions of the south, southeast, and northwest 

                                                 
17 This method of analyzing the efficiency of regional growth is adapted from a study conducted by the 
Brookings Institute that used a similar measure to compare urban sprawl in U.S. metropolitan regions.  
Fulton et. al. (2001) Who Sprawls Most? How Growth Patterns Differ Across the U.S. The Brookings 
Institute. Survey Series. Washington D.C.  
18 Appendix C contains reference map with county names. 
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areas.  The top two counties are Clinton and Hancock counties, which are located in the 
exurban regions of the Cincinnati-Dayton and Toledo metropolitan areas respectively.  
These counties also top the list in terms of percentage change in urban land during this 
time period, Clinton County having witnessed a 94% increase in urban land and Hancock 
County an 86% increase between 1982 and 1997.  Interestingly, only one county was 
found to have decreased its urban land consumption per person over this period.  
Delaware County, one of the fastest growing counties in Ohio in the 1990’s, has actually 
decreased its urban land consumption per person by almost 18% in this 15-year time 
period.  Given the typical association of places like Delaware County as being an epitome 
of exurban sprawl, it is interesting to note that, at least by this measure of land use 
pattern, it has actually become more dense over this time period.  Such a trend suggests 
that Delaware County is transitioning from a less dense exurban area into a more dense 
suburban area.  

Urban Land Consumption in Metropolitan and Non-Metropolitan Areas 

Urban land consumption per person has increased from 0.32 to 0.40 and from 0.38 to 
0.49 in metropolitan and non-metropolitan areas respectively (Figure 10).  On average, 
urban land consumption per person has increased in both metropolitan and non-
metropolitan areas.  Both have increased at approximately the same rate (a 25% increase 
in metropolitan areas and a 29% increase in non-metropolitan areas), but non-
metropolitan areas have a higher ratio of urban land to people than metropolitan areas.  
By 1997, non-metropolitan areas were consuming an additional tenth of an acre of urban 
land per person relative to metropolitan areas. 

Urban Land Consumption by Metropolitan Area 

Metropolitan areas have differed somewhat in their urban land consumption trends, as 
illustrated in Table 9 and Figure 11.  Lima has witnessed the largest increases in urban 
land consumption per person between 1982 and 1997 (26%) whereas Columbus has 
witnessed by far the lowest increase (5%).  However, Columbus had the highest urban 
land consumption index in 1982 (0.4 acres of urban land per person) and remains one of 
the highest per capita consumers of urban land in 1997 (0.42 acres of urban land per 
person).  Of the three largest metropolitan areas (Cincinnati-Hamilton, Cleveland-Akron, 
and Columbus), Cleveland-Akron has seen the largest increases in its consumption of 
urban land per person, increasing 21% between 1982 and 1997. 

Summary 

Using a measure that compares the amount of urban land to population as a means of 
gauging changes in the density of development, some interesting trends are revealed for 
the State of Ohio.  Statewide, the amount of urban land consumed per person increased 
by 25% from 0.32 to 0.45 urban acres per person between 1982 and 1997.  These 
increases were not equally distributed across the state however.  For the most part, the 
areas that witnessed the highest rates of increase in urban land consumption per person 
are located in non-metropolitan areas of the state.  Many of these top growth counties are 
in exurban regions that are within proximity to one or more metropolitan areas of the 
state.  One exurban county, Delaware County, witnessed a decrease in its consumption of 
urban land per person, illustrating that high urban growth does not necessarily translate 
into more urban acres consumed on a per capita basis.  Comparing across metropolitan 
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areas, those areas with very low levels of population growth (e.g. Lima) were found to 
have the highest increases in urban land consumption per person.  Given that urban land 
is usually not reconverted to an agricultural or forested use, this result is not surprising.  
Among the three biggest metropolitan areas in the state, Cleveland increased the most in 
urban land consumption per person (increasing from 0.31 to 0.39 urban acres per person), 
but still remained below Columbus as of 1997 (0.42 urban acres per person). 

As a measure of sprawl, low density development is only one of many characteristics that 
define sprawl and therefore conclusions based on this measure as the sole indicator of 
sprawl are limited.  However, the results do provide some insights regarding the change 
in the density of urban development in Ohio over this 15-year time period.  Based on this 
measure, it is clear that urban development in Ohio is becoming less dense over time and, 
in this sense, that sprawl has increased.  The largest decreases in urban density have 
occurred in exurban regions outside urban areas.  Many of these areas are also areas that 
have witnessed the largest increases in urban land, suggesting that new growth is 
occurring at densities that are significantly lower than previous urban development.   

Some counties that are primarily rural (e.g. Adams and Gallia counties in the south) have 
also witnessed substantial increases in the amount of urban land consumed per person, 
suggesting that this form of sprawl is not limited to urban-rural fringe or even exurban 
areas.  However, because the total population in these counties is so low relative to 
metropolitan and many exurban counties, these increases in urban land consumption are 
not very substantial in terms of total amount of acres converted to urban land and have 
not resulted in the normal litany of costs that are typically associated with sprawl 
(increased congestion, increased public service costs, significant loss of farmland, etc.). 
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Map 11: Urban Land 
Consumption Index 1997

Source: U.S. Census Bureau, National Resource Inventory
Notes: Urban Land Consumption Index is the number of developed 
acres per person between 1982 and 1997.
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Figure 10: Change in Urban Consumption Index 
(Urban Acres of Land per Person) 1982-1997
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Table 9: Urban Consumption Index for Metro Areas 1982-1997

Metro Area 1982 1987 1992 1997
Mansfield 0.34                   0.36                   0.40                   0.43                   
Columbus 0.40                   0.41                   0.39                   0.42                   
Lima 0.31                   0.36                   0.40                   0.42                   
Toledo 0.35                   0.37                   0.39                   0.41                   
Cleveland-Akron 0.31                   0.33                   0.37                   0.39                   
Canton-Massilon 0.32                   0.33                   0.35                   0.37                   
Cincinnati-Hamilton* 0.30                   0.33                   0.33                   0.35                   
Dayton-Springfield 0.28                   0.29                   0.31                   0.32                   

Source: National Resource Inventory, U.S. Census Bureau
Notes: Urban Land Consumption Index is the number of acres of urban land per person
*The Cincinnati-Hamilton Metropolitan Area does not contain data for counties outside of Ohio.

(ordered by 1997 values)
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Figure 11: % Change in Urban Consumption Index (Acres of Urban Land per Person)
for Ohio Metro Areas 1982-1997
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SECTION 4: CONCLUSIONS 

Results from this analysis of recent land use and urbanization trends in Ohio point to 
two major trends in Ohio’s urban land use patterns: (1) urbanization in Ohio has 
occurred at a relatively rapid rate despite modest population growth and (2) urban 
development has become substantially less concentrated over time. These trends 
support the conclusion that Ohio’s population and urban development patterns have 
become more spread out and “sprawling” over time. 

Impacts on Exurban and Rural Areas 

A clear impact of this growth has been the increase in exurban areas in Ohio.  
Between 1982 and 1997, exurban areas in Ohio increased from an estimated 47% to 
60% of Ohio’s total land area.  At the same time, Ohio lost over 6,000 square miles of 
rural areas, a decrease of 34%.  Not only did exurban areas grow in size, they also 
witnessed some of the largest increases in urban land consumption per person.  This 
suggests that growth in these exurban areas is occurring at much lower densities than 
previous development, making these regions some of the most sprawling in the state. 

Another impact of this growth has been the loss of farmland in urban fringe areas. 
While a myriad of factors contribute to farmland loss, our analysis shows that 
urbanization rates are much more closely tied to rates of farmland loss in and around 
metropolitan areas than they are in the more rural areas of the state.  This finding 
suggests that urbanization plays a larger role in farmland loss in regions closer to 
urban areas and that other factors, such as changes in the agricultural economy, play a 
stronger role in driving farmland loss in the more rural areas of the state. 

Impacts on Exurban Residents and Communities  

These trends have implications for local communities and residents across Ohio: 

Costs of providing community services: The costs of providing infrastructure, 
including roads and public utilities, and of providing public services such as police 
and fire protection are impacted by the pattern of urban growth.  A more dispersed 
pattern of population implies higher costs due to additional infrastructure needs, 
including additional miles of roads and pipelines.  It also implies longer travel times 
for emergency service vehicles as well as longer trips for public school buses.   

Spatial mismatch of infrastructure: Decreasing population in the cities and increasing 
population in exurban and rural areas creates an imbalance between the supply of 
existing infrastructure (such as roads; public sewer, water, and gas lines; 
telecommunications networks) in urban areas vs. the demand for new infrastructure in 
exurban areas.  As households and firms move from urban to suburban and exurban 
areas, the substantial amount of infrastructure that exists in urban areas becomes 
underutilized and the much sparser infrastructure in outer areas is overtaxed.  
Eventually, new infrastructure is built in these outlying areas while existing 
infrastructure in the urban areas often falls into disrepair. 

Loss of open space: Increasing rates of population and urban growth in exurban areas 
imply that previously undeveloped land is being converted to urban uses.  In addition, 
increases in the urban land consumption per person imply that more development is 
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occurring at lower densities.  Both these influences result in a loss of functional open 
space, including cropland, pasture, and forestland, in exurban and rural areas.19  Many 
residents value the presence of farmland and other types of rural open space because 
they provide community benefits.  Because this land is kept out of development, it 
contributes to a rural sense of place and, in some cases, provides other benefits such 
as habitat areas for wildlife. For this reason, when farmland is lost, this loss is often 
felt community-wide. 

Increased economic growth: Increased population in once rural areas leads to an 
increase in the value of houses and land and introduces new sources of income into 
the community.  New residents pay taxes and spend at least some portion of their 
money locally, thus bolstering local businesses. 

Lifestyle choices: The benefits of a more dispersed pattern of urban growth also 
include the gains that individuals enjoy from being able to relocate to areas of their 
choice. To the extent that these growth patterns are the result of individuals 
expressing a preference for lower density development and more rural living, the 
gains to individuals from achieving a preferred lifestyle cannot be overlooked. 

Policy Implications 

Many of the benefits from low-density urban growth accrue to individual households 
within communities, but many of the costs accrue to the community as a whole. For 
this reason, individuals should bear the full cost of their decisions regarding location 
and land use. For example, if an individual’s decision to move increases the costs of 
development that accrue to the community (e.g. the public finance costs of providing 
additional public services or the cost of losing open space), then these increased 
community costs should be included in the individual’s private costs. This implies 
that policies that can incorporate the additional community costs of new development 
into the private costs faced by individuals who move into a community should be 
implemented.  Impact fees, in which a one-time charge is imposed on new 
development to help pay for off-site impacts, are an example of one such policy.   

In addition, policymaking should also be guided by the community’s judgment of the 
relative costs and benefits of development. Such decision-making requires a sustained 
public dialog among citizens within a community. If managed growth and 
preservation of open space are deemed important, then proactive policies to manage 
growth are warranted.   

Based on the analysis contained in this report, it is clear that low-density development 
and dispersed growth has increased over time, which suggests that the existing set of 
land use controls in place in Ohio are insufficient to offset this type of growth. If 
communities want to reduce the low-density spread of development and preserve 
large open tracts of agricultural land, additional zoning and/or land use regulations 
are needed. For example, land use regulations that emphasize cluster developments 
and dissuade fragmentation of large tracts of agricultural land have proven helpful in 
managing growth in exurban regions in other states. In addition, programs to purchase 

                                                 
19 However, as emphasized earlier in this report, not all farmland loss can be attributed to increased 
urbanization pressures. 
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development rights from farmers can provide the means for preserving larger tracts of 
farmland. While the State of Ohio has provided initial funding for farmland 
preservation efforts, the amount of money provided is relatively small.  In addition, 
while some localities have taken proactive steps, many growth management policies 
have not yet been established at state, regional, or local levels. 
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APPENDIX A: SOURCES OF DATA 
 
 
Land Use Data: 
All land use data for 1982, 1987, 1992 and 1997 is taken from the National Resource 
Inventory (NRI) conducted by the U.S. Department of Agriculture’s Natural Resource 
Conservation Services in cooperation with Iowa State University Statistical Laboratory. 
For more information about the National Resource Inventory visit the NRI web site at: 
http://www.nhq.nrcs.usda.gov/NRI/  
 
County and State Population Data: 
County and State population data was obtained from the decennial census and the 
intercensal estimates program. http://www.census.gov  
 
Block Group Population Data 1970 to 2000: 
Historical population data for census block groups was obtained from Applied 
Geographic Solutions and extracted using ESRI Business Analyst. Due to changing block 
group boundaries all population counts are estimates normalized to 1990 census block 
group boundaries. http://www.appliedgeographic.com/ and http://www.esri.com  

 51

http://www.nhq.nrcs.usda.gov/NRI/
http://www.census.gov/
http://www.appliedgeographic.com/
http://www.esri.com/


APPENDIX B: NOTES ON DATA 
 

The U.S. Department of Agriculture’s National Resources Conservation Service conducts 
the National Resource Inventory (NRI) every five years. The inventory is a land use 
inventory of all non-federal land in the United States. Data is collected every five years 
from 800,000 sample sites in fifty states. This unique statistically based survey allows 
analysis of land use change from 1982 to 1997.  
 
Due to the statistical design of the national resource inventory land use analysis is 
generally conducted at the state or multi-county level of geography to avoid statistical 
error. Because of the large number of sample sites in Ohio, national resource inventory 
data is considered valid at the smaller county level of geography.  For more information 
related to the National Resource Inventory please visit the NRI web site at: 
http://www.nhq.nrcs.usda.gov/NRI  
 
Land Use Definitions: (taken from the NRI) 
 
Urban Land – Land identified as urban or developed in this report include: Rural 
Transportation Land, Small Built-Up Areas and all Urban and Built-Up Areas 
 

1. Rural transportation land. A Land cover/use category which consists of all 
highways, roads, railroads and associated right-of-ways outside urban and built-
up areas; also includes private roads to farmsteads or ranch headquarters, 
logging roads, and other private roads (field lanes are not included). 

2. Small built-up areas. A Land cover/use category consisting of developed land 
units of 0.25 to 10 acres, which meet the definition of Urban and built-up areas. 

3. Urban and built-up areas. A Land cover/use category consisting of residential, 
industrial, commercial, and institutional land; construction sites; public 
administrative sites; railroad yards; cemeteries; airports; golf courses; sanitary 
landfills; sewage treatment plants; water control structures and spillways; other 
land used for such purposes; small parks (less than 10 acres) within urban and 
built-up areas; and highways, railroads, and other transportation facilities if they 
are surrounded by urban areas. Also included are tracts of less than 10 acres that 
do not meet the above definition but are completely surrounded by Urban and 
built-up land. Two size categories are recognized in the NRI: areas of 0.25 acre to 
10 acres, and areas of at least 10 acres. 

 
Forest Land - A Land cover/use category that is at least 10 percent stocked by single-
stemmed woody species of any size that will be at least 4 meters (13 feet) tall at maturity. 
Also included is land bearing evidence of natural regeneration of tree cover (cut over 
forest or abandoned farmland) and not currently developed for non-forest use. Ten 
percent stocked, when viewed from a vertical direction, equates to an areal canopy cover 
of leaves and branches of 25 percent or greater. The minimum area for classification as 
forestland is 1 acre, and the area must be at least 100 feet wide. 
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Farmland – Land identified as Farmland or Agricultural land includes all pastureland 
and all cropland.  
 

1. Cropland. A Land cover/use category that includes areas used for the production 
of adapted crops for harvest. Two subcategories of cropland are recognized: 
cultivated and noncultivated. Cultivated cropland comprises land in row crops or 
close-grown crops and also other cultivated cropland, for example, hayland or 
pastureland that is in a rotation with row or close-grown crops. Noncultivated 
cropland includes permanent hayland and horticultural cropland. 

2. Pastureland. A Land cover/use category of land managed primarily for the 
production of introduced forage plants for livestock grazing. Pastureland cover 
may consist of a single species in a pure stand, a grass mixture, or a grass-legume 
mixture. Management usually consists of cultural treatments: fertilization, weed 
control, reseeding or renovation, and control of grazing. For the NRI, includes 
land that has a vegetative cover of grasses, legumes, and/or forbs, regardless of 
whether or not it is being grazed by livestock. 
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