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2. State Profile 
 Geography and Environment 

The Commonwealth of Pennsylvania consists of approximately 46,058 square miles, 44,820 
square miles of which are land area.  It is the 33rd largest of the 50 states.  Pennsylvania covers 
an area defined approximately within 39.7 degrees to 42.3 degrees North Latitude and 74.4 
degrees to 80.5 West Longitude. 

Pennsylvania is bordered to the north by New York and Lake Erie.  In the south, the 
Commonwealth shares a border with Maryland, New Jersey, Delaware, and West Virginia.  It is 
bordered to the east by New Jersey and part of New York.  The western border of the state is 
shared with West Virginia and Ohio.   

The Commonwealth’s eastern border is located approximately 60 miles inland from the Atlantic 
Ocean and the Northwestern corner of the Commonwealth borders Lake Erie.  Pennsylvania 
has two tidal coasts: 112 miles of coastline along the Delaware Estuary and 77 miles of 
coastline along Lake Erie (PA DEP, 2018).  Major rivers in the Commonwealth are the 
Allegheny River, Susquehanna River, Delaware River, and the Ohio River.  Topographically, the 
Commonwealth is drained by the headwaters and main stems of four principal drainages: the 
Delaware River, Susquehanna River, the Ohio and Potomac. The Genesee and Erie 
watersheds drain to the Great Lakes.  These principle watersheds are shown in Figure 2.1-1. 
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Figure 2.1-1 Major Watersheds in Pennsylvania 
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Pennsylvania topography varies from mountains to valleys to coastal plains as the 
Commonwealth contains topographic sections of the Coastal Plain, Piedmont, Ridge and Valley 
and Appalachian Plateau and Central Lowlands Physiographic provinces (Figure 2.1-2). The 
Allegheny Mountains are the primary mountain range in the state, stretching diagonally from the 
southwest to the northeast.   

The geology of the Commonwealth is determined by these physiographic provinces.   The 
provinces have distinct geology which can include sandstone, siltstone, clay, quartzite, etc.  
Karst geology is also present in the Commonwealth and can cause land subsidence and 
sinkholes.  Karst geology is discussed in more detail is Section 4.3.13.  

The various physiographic provinces of Pennsylvania also exhibit distinctive climatic 
characteristics based on region and elevation.  In addition, Pennsylvania’s climate is affected by 
Lake Erie and the Atlantic Ocean.  The effect of the provinces on climate is described below.  

Atlantic Coastal Plain and Piedmont Provinces  
The Appalachian Mountains to the west and the Atlantic Ocean to the east moderate the climate 
of the Atlantic Coastal Plain and Piedmont provinces.  Warm summers and mild winters are 
characteristic of this climatic zone.  Daily temperatures reach 90°F or above on an average of 
20 or more days during the summer season, and the area occasionally experiences 
uncomfortable warm periods of light winds and high relative humidity. 

During the winter months, there are on average 100 or more days that have minimum 
temperatures at or below the freezing point.  Minimum temperatures of 0°F or lower generally 
occur one or two times per year.  The freeze-free season averages 170 to 200 days.  

Precipitation is fairly evenly distributed throughout the year; maximum amounts occur during the 
late summer months.  Annual precipitation averages 43 inches, and mean seasonal snowfall is 
28 inches, the lowest for the state.  Fields are normally snow covered about one third of the time 
during the winter season. 

Ridge and Valley Province 
The Ridge and Valley province has many of the characteristics of a mountain-type climate.  
Mountain and valley influences cause greater temperature extremes and an increase in daily 
ranges.  The freeze-free season is generally between 140 and 180 days. 

Maximum temperatures in most years are not excessively high; temperatures equal to or above 
90°F occur on an average of only 18 days during the summer season.  Temperatures above 
100°F are seldom recorded.  Minimum temperatures during January, February, and March are 
commonly below freezing, but are seldom below 0°F. 

The average annual precipitation is 44 inches, similar to that of the Atlantic Coastal Plain and 
Piedmont provinces.  A larger percentage of this precipitation falls in the form of snow, which 
averages 42 inches during the winter season. 
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Appalachian Plateaus Province 
The Appalachian Plateaus province is fairly typical of a continental-type climate having 
changeable temperatures and more frequent precipitation than other parts of Pennsylvania.  
Latitude and elevation make the northern part of the province the coldest area of the state.  
Daily temperature ranges exceed those of other areas, averaging between 20°F and 30°F. 

Because of the rugged topography, the freeze-free season is variable, ranging from 130 days in 
the north to 180 days in the south.  Daily high temperatures reach 90°F or above on an average 
of 10 days during the summer season, but temperatures rarely exceed 100°F.  During the winter 
months, there are normally about 145 days when temperatures dip to or below the freezing 
point.  Low temperatures equal to or below 0°F generally occur eight days per season.  In 
northern sections, subzero temperatures occur twice as often. 

Mean annual precipitation is 40 inches, and seasonal snowfall is normally about 50 inches.  The 
greatest amounts occur in the northern regions, where some areas average more than 80 
inches annually.  Fields are usually snow covered three fourths of the time during the winter 
season. 

Central Lowland Province 
The influence of Lake Erie is profoundly evident in the climate of the Central Lowland province.  
The lake has a moderating effect on temperatures, and the freeze-free season is normally 
extended to about 200 days.  Temperatures above 90°F or below 0°F are extremely rare.  The 
lake also reduces daily temperature ranges to less than 20°F in most months. 

Temperature differences between the air and water produce cloudiness and frequent snowfalls 
during the winter months.  The lake also acts as an important moisture source for the region.  In 
Erie, mean annual snowfall averages about 60 inches, and annual precipitation averages close 
to 40 inches.  Just inland of the lake, snowfall averages about 80 inches per year due to the 
added effect of Orographic influences. 



7 

Pennsylvania 2018 State Hazard Mitigation Plan   12 

2 State Profile 
 

Figure 2.1-2 Physiographic Provinces of Pennsylvania (DCNR, 2000). 
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 State Facts 
Before the area which is now present-day Pennsylvania was settled by the Europeans, it was 
first inhabited by groups of Native Americans.  The largest tribes inhabiting the area were the 
Delaware, the Susquehannock, the Shawnee, and the Iroquois Confederacy.  By the 1600’s, 
early settlers in the area were the Dutch and the Swedes who held trading posts in the region.  
In 1664, the English claimed some of the land area of present-day Pennsylvania which led to 
conflicts with the Dutch who also held claims to some of the land.  It was in 1681 that the 
Commonwealth of Pennsylvania was formally founded by William Penn (Pennsylvania General 
Assembly, 2010).   

Throughout history, agriculture has been a leading industry in Pennsylvania.  Primary crops 
were wheat, corn, rye, hemp, and flax.  Although the number of farms and total farm acreage in 
the Commonwealth has declined since 1900, farm production has increased dramatically to 
meet consumer needs thanks to improved farming technologies.  Today, Pennsylvania ranks 
20th overall in agricultural production (USDA, 2012).   

Industries such as iron and steel production were once prominent in Pennsylvania.  
Furthermore, textiles, leathermaking, lumbering, oil and coal production, shipbuilding, 
publishing, and tobacco and paper manufacturing also prospered in the 1800s and early 1900s 
in Pennsylvania.  With the decline of some of those industries, new sectors arose which now 
contribute to the state’s employment including wholesale and retail trade, food processing, 
health care and social administration, and educational, professional, scientific, and technical 
services.  

Tourism is also a growing industry in Pennsylvania.  The Commonwealth contains abundant 
natural resources and scenic landscapes which provide outdoor recreation opportunities such 
as fishing, camping, boating, bird-watching, hunting, hiking, swimming, and skiing.  Additionally, 
Pennsylvania contains 117 state parks and several of the best museums in the country 
including the Philadelphia Museum of Art and the Carnegie Museums in Pittsburgh.  

 Population and Demographics 
Pennsylvania contains 67 counties and 2,561 municipalities.  The state’s capital is Harrisburg.  
According to the 2010 U.S. Census, the population of Pennsylvania is 12,702,379 which ranked 
6th among states in terms of total population. In 2017, the Commonwealth’s estimated 
population grew to 12,805,537 and still ranks 6th in terms of total population. Table 2.3-1 depicts 
the 2010 Census county populations while Figure 2.3-1 shows population estimates for 2017.  
Population trends are described in Section 4.4.2. 
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Table 2.3-1 Summary of 2010 census populations for each county in Pennsylvania. 

COUNTY 2010 CENSUS 
POPULATION COUNTY 2010 CENSUS 

POPULATION 

Adams 101,407 Lackawanna 214,437 
Allegheny 1,223,348 Lancaster 519,445 
Armstrong 68,941 Lawrence 91,108 
Beaver 170,539 Lebanon 133,568 
Bedford 49,762 Lehigh 349,497 
Berks 411,442 Luzerne 320,918 
Blair 127,089 Lycoming 116,111 
Bradford 62,622 McKean 43,450 
Bucks 625,249 Mercer 116,638 
Butler 183,862 Mifflin 46,682 
Cambria 143,679 Monroe 169,842 
Cameron 5,085 Montgomery 799,874 
Carbon 65,249 Montour 18,267 
Centre 153,990 Northampton 297,735 
Chester 498,886 Northumberland 94,528 
Clarion 39,988 Perry 45,969 
Clearfield 81,642 Philadelphia 1,526,006 
Clinton 39,238 Pike 57,369 
Columbia 67,295 Potter 17,457 
Crawford 88,765 Schuylkill 148,289 
Cumberland 235,406 Snyder 39,702 
Dauphin 268,100 Somerset 77,742 
Delaware 558,979 Sullivan 6,428 
Elk 31,946 Susquehanna 43,356 
Erie 280,566 Tioga 41,981 
Fayette 136,606 Union 44,947 
Forest 7,716 Venango 54,984 
Franklin 149,618 Warren 41,815 
Fulton 14,845 Washington 207,820 
Greene 38,686 Wayne 52,822 
Huntingdon 45,913 Westmoreland 365,169 
Indiana 88,880 Wyoming 28,276 
Jefferson  45,200 York 434,972 
Juniata 24,636 PA TOTAL 12,702,379 
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Table 2.3-2 Summary of 2017 census population estimates for each county in Pennsylvania. 

COUNTY 2017 ESTIMATED 
POPULATION COUNTY 2017 ESTIMATED 

POPULATION 

Adams 102,336 Lackawanna 210,761 
Allegheny 1,223,048 Lancaster 542,903 
Armstrong 65,642 Lawrence 87,069 
Beaver 166,140 Lebanon 139,754 
Bedford 48,480 Lehigh 366,494 
Berks 417,854 Luzerne 317,343 
Blair 123,457 Lycoming 113,841 
Bradford 60,853 McKean 41,330 
Bucks 628,341 Mercer 111,750 
Butler 187,108 Mifflin 46,388 
Cambria 133,054 Monroe 168,046 
Cameron 4,592 Montgomery 826,075 
Carbon 63,853 Montour 18,272 
Centre 162,660 Northampton 303,405 
Chester 519,293 Northumberland 92,029 
Clarion 38,458 Perry 46,127 
Clearfield 79,685 Philadelphia 1,580,863 
Clinton 38,998 Pike 55,691 
Columbia 65,932 Potter 16,802 
Crawford 86,159 Schuylkill 142,569 
Cumberland 250,066 Snyder 40,801 
Dauphin 275,710 Somerset 74,501 
Delaware 564,696 Sullivan 6,089 
Elk 30,197 Susquehanna 40,985 
Erie 274,541 Tioga 40,793 
Fayette 131,504 Union 44,595 
Forest 7,297 Venango 51,762 
Franklin 154,234 Warren 39,659 
Fulton 14,590 Washington 207,298 
Greene 36,770 Wayne 51,205 
Huntingdon 45,491 Westmoreland 352,627 
Indiana 84,953 Wyoming 27,322 
Jefferson  43,804 York 446,078 
Juniata 24,514 PA TOTAL 12,805,537 

 



7 

Pennsylvania 2018 State Hazard Mitigation Plan   16 

2 State Profile 
 

Figure 2.3-2 Map displaying distribution by county of 2017 census populations estimates throughout Pennsylvania (U.S. Census, 2017). 
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Figure 2.3-3 Pennsylvania 2012-2016 Population Density (U.S. Census, 2016). 
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The most populous county in the Commonwealth is Philadelphia County, which is conterminous 
with the City of Philadelphia, with a 2017 Census population of 1,580,863.  Cameron County, 
with a population of 4,592, is the least populated county according to the 2017 Census 
population estimates.  Populations are most dense in and around cities. Philadelphia, whose 
county and city jurisdictional boundaries are the same, is the largest city in the Commonwealth.  
The second most populous city is Pittsburgh, with a 2017 population of 305,704.  Figure 2.2-3 
shows population density throughout the Commonwealth based on the Census 2013-2017 five 
year estimates.  

Population density has a strong correlation with hazard vulnerability and loss.  For example, 
urban areas like Philadelphia and Pittsburgh naturally have larger populations and number of 
structures; therefore they naturally will experience greater loss during hazard events.   

Demographics in additional to population density can indicate whether communities may have 
additional vulnerability to disasters. Different neighborhoods, municipalities, or counties may 
have fewer resources to prepare for, respond to, or recover from hazards, and may be more 
susceptible to hazards’ impacts. Vulnerable communities exposed to the same hazard may 
experience disproportionate death, injury, loss, or disruption of livelihood. A variety of population 
a demographic information identifies areas that may be more vulnerable if impacted by disaster.  

The age of populations can correlate with vulnerability to hazards.   Elderly populations and 
children may be more susceptible to hazards such as extreme temperature and pandemics.  
Table 2.3-2 depicts age distribution and median age of the population of each Pennsylvania 
County.  The median age of residents of the Commonwealth of Pennsylvania is 40.6 with 21.2 
percent of the population under 18 years of age and 16.7 percent 65 years or older.  The 
Commonwealth ranks fourth in the nation in percentage of population age 65 and older. 
According to the Pennsylvania Department of Community and Economic Development (DCED) 
2015 State Land Use and Growth Management Report, the age 65 and older population will 
make up nearly 23% of the state’s population by the year 2030. 

Table 2.3-3 Age Distribution and Median Age of County Populations, 5-Year Estimates 2011-2016 
(Census, 2016). 

COUNTY Age Under 5 Age 5 – 19  Age 65+ Median Age 

Adams 5,190  19,131   18,622  43.1 
Allegheny 65,209  204,240   214,083  40.8 
Armstrong 3,443  11,072   13,637  46 
Beaver 8,799  28,257   33,333  44.8 
Bedford 2,443  8,598   10,015  45.4 
Berks 24,432  83,233   65,427  39.8 
Blair 6,800  22,413   24,302  43.1 
Bradford 3,647  11,311   11,929  44.3 
Bucks 31,311  117,729   104,579  43.3 
Butler 9,485  35,149   31,616  43 
Cambria 6,750  23,971   28,103  44.7 
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Table 2.3-3 Age Distribution and Median Age of County Populations, 5-Year Estimates 2011-2016 
(Census, 2016). 

COUNTY Age Under 5 Age 5 – 19  Age 65+ Median Age 

Cameron 221  716   1,144  50.4 
Carbon 3,024  10,936   12,544  45.5 
Centre 6,526  29,925   19,738  30.8 
Chester 29,186  106,502   74,756  40.3 
Clarion 1,947  7,009   6,931  40.8 
Clearfield 3,734  13,231   15,341  43.9 
Clinton 2,095  7,986   6,800  37.9 
Columbia 3,072 12,486 11,552 40.1 
Crawford 4,786 16,796 15,926 42.6 
Cumberland 13,167 44,866 41,696 40.7 
Dauphin 17,134 50,041 41,610 39.6 
Delaware 33,739 110,776 84,910 39 
Elk 1,524 5,258 6,378 46.6 
Erie 15,911 54,710 43,824 38.9 
Fayette 6,711 22,148 26,040 44.4 
Forest 37 330 1,611 42.8 
Franklin 9,162 29,625 27,793 40.9 
Fulton 791 2,681 2,843 44 
Greene 1,883 6,404 6,441 42 
Huntingdon 2,246 7,885 8,527 42.7 
Indiana 4,200 16,798 14,961 39 
Jefferson 2,496 7,934 8,692 43.8 
Juniata 1,389 4,739 4,913 43.2 
Lackawanna 11,289 37,915 40,045 42.2 
Lancaster 35,718 108,221 87,430 38.5 
Lawrence 4,603 15,581 17,706 44.6 
Lebanon 8,491 26,431 24,925 41.2 
Lehigh 21,169 70,323 57,048 39.5 
Luzerne 15,946 54,854 60,275 43 
Lycoming 6,514 20,820 20,471 41.2 
McKean 2,130 7,712 7,712 42.5 
Mercer 5,615 21,086 22,690 44.1 
Mifflin 2,842 8,618 9,410 43.5 
Monroe 7,521 33,759 24,902 42 
Montgomery 45,689 152,569 133,804 41.2 
Montour 1,049 3,110 3,681 43.2 
Northampton 15,327 56,197 51,990 41.9 
Northumberland 4,960 15,349 18,437 44.2 
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Table 2.3-3 Age Distribution and Median Age of County Populations, 5-Year Estimates 2011-2016 
(Census, 2016). 

COUNTY Age Under 5 Age 5 – 19  Age 65+ Median Age 

Perry 2,648 8,353 7,258 42.5 
Philadelphia 107,636 285,469 194,992 33.9 
Pike 2,080 10,455 11,523 46.7 
Potter 914 3,086 3,758 46.3 
Schuylkill 6,984 24,299 27,937 44.1 
Snyder 2,254 8,291 6,761 39.5 
Somerset 3,505 11,964 15,621 45.5 
Sullivan 202 800 1,695 52.4 
Susquehanna 1,924 7,153 8,408 46.9 
Tioga 2,270 7,566 8,238 43.2 
Union 2,033 8,629 7,274 39.1 
Venango 2,833 9,142 10,639 45.8 
Warren 1,992 6,870 8,414 46.4 
Washington 10,413 36,655 39,363 44.3 
Wayne 2,104 7,901 10,621 47 
Westmoreland 16,531 58,938 74,391 46.3 
Wyoming 1,399 5,119 5,147 43.7 
York 25,114 84,155 69,615 40.8 
PA TOTAL 714,189 2,352,280 2,132,799 40.6 

 

There are an estimated 5,592,175 housing units in the state, eighty-nine percent of which are 
occupied with the remaining eleven percent being vacant.  The median value of an owner-
occupied home in the state is 167,700 (U.S. Census, 2012-2016). 

The median income for households in Pennsylvania is $51,651.  This is almost equal to the 
national median household income of $54,895.  However, 13.3% of the Commonwealth’s 
residents live in poverty compared to the national average of 15.1% for the United States (U.S. 
Census, 2012-2016).  While lower than the national average, the impact of disasters tends to be 
worse in low-income populations. Those living in poverty have fewer resources for evacuation 
during an event and less available funds for mitigation or other protective measures. Eighty-one 
percent of the Pennsylvania population is White, 11 percent is Black or African American, and 
just over three percent is American Indian, Alaska Native, Asian, Native Hawaiian, Pacific 
Islander or some other race (U.S. Census, 2012-2016). 

The Social Vulnerability Index (SoVI) published by the University of South Carolina’s Hazards 
and Vulnerability Research Institute (HVRI) is a method to consider social vulnerability across 
demographic characteristic in one index. SoVI is one of the most well-established indices for 
quantifying social vulnerability. The most recent release of this index, SoVI 2010-2014, is based 
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on 29 Census variables that have been found to relate to a community’s ability to prepare for, 
respond to, or recover from hazards. The principal components of this index are: 

• Wealth 
• Race and social status 
• Elderly residents 
• Hispanic ethnicity 
• Residents without health insurance 
• Special needs individuals 
• Service industry employment 
• Native American populations 
• Gender 

Figure 2.3-4 shows the Social Vulnerability index for each census tract across the state. Census 
tracts with a high index score are more likely to struggle to prepare for, respond to, or recover 
from hazards. Areas with particularly large concentrations of vulnerable communities include the 
Wyoming Valley (the historic industrialized region in the Scranton/Wilkes-Barre metropolitan 
area), the greater Philadelphia area, and the greater Pittsburgh area. A description of the SoVI 
index and county-scale maps are available at http://artsandsciences.sc.edu/geog/hvri/. SoVI is 
presented in the SHMP to show areas of relative vulnerability in Pennsylvania to hazards. 

  

http://artsandsciences.sc.edu/geog/hvri/
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Figure 2.3-4 Pennsylvania Community Social Vulnerability Index (HVRI, 2019). 
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 Land Use and Development  
The Commonwealth of Pennsylvania has a variety of land uses ranging from agriculture to 
industrial.  Residential land uses are concentrated in high densities in urban areas and are 
generally low-density and more spread out throughout the rest of the Commonwealth. 
Agriculture is also a prominent land use; there are over 7.7 million acres of farmland and over 
59,000 farms throughout the Commonwealth.  Over 489,000 acres of this farmland (~6.3%) is 
permanently preserved, thus protecting it from development and helping to maintain the rural 
character of the Commonwealth (Center for Rural Pennsylvania, 2017).          

When Pennsylvania was first settled, land was predominantly forest-covered.  In fact, the name 
Pennsylvania translates to “Penn’s woods.”  Although much of the state’s original forest is gone, 
forest is still a primary land cover in the Commonwealth (Figure 2.4-1).  The Allegheny National 
Forest is located in northwestern Pennsylvania and covers more than 500,000 acres.  

Land cover significantly affects hazard vulnerability.  For example, counties with a large 
percentage of forest cover, such as those that contain the Allegheny National Forest are more 
susceptible to wildfire hazards and also some invasive species.  Additionally, human 
encroachment on wooded areas can leave more people vulnerable to wildfires if they do not 
appropriately plan for fire defensible space around their homes. Figure 2.4-1 displays areas the 
overall land cover in the Commonwealth.  As urbanization occurs, areas that were once covered 
with trees and grass are being replaced by impervious surfaces of roads, roofs, and parking 
lots.  This urbanization reduces infiltration of rainwater thus increasing the amount of stormwater 
runoff and the potential for flash flooding (USGS, 2005). This increase in stormwater runoff has 
a particular impact on communities built in karst areas, as more stormwater accelerates the 
natural percolation process that causes subsidence and sinkholes. Changes in ground cover 
can also exacerbate natural hazards like landslides since removing natural vegetation can 
cause unstable slopes. Development trends, including urbanization, are discussed in more 
detail in Section 0. 

Pennsylvania land use and development are often defined by the Commonwealth’s 
transportation system.  Roads, rail lines, airports, and ports are important for the transportation 
of people, goods, and services and development typically occurs around transportation hubs.  
Pennsylvania has a widespread highway network of over 120,000 miles which includes major 
interstate highways such as Interstate 80, the Pennsylvania Turnpike, Interstate 90, Interstate 
79 and Interstate 81 (Figure 2.4-1).  The Commonwealth has over 22,000 state-owned bridges 
and approximately 6,400 bridges on locally-owned roads.  Pennsylvania contains over 5,000 
miles of railway and 130 public-use airports, six of which are international airports (AirNav, 
2010).  Furthermore, there are three major ports in Pennsylvania:  Philadelphia, Pittsburgh, and 
Erie. 

The Department of Community and Economic Development completes growth management 
and land use reports in order to promote proactive land use planning in the Commonwealth. 
This report is completed every five years and evaluates contemporary land use issues, historic 
and projected trends, and development patterns at the state and regional level. According to 
their 2015 State Land Use and Growth Management Report, the pace of development was at a 
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low between 2006 and 2011, when the amount of developed land increased by only 1.6%. This 
stands in stark contact to the preceding years; between 1992 and 2005, the amount of 
developed land in the Commonwealth increased by 131%. Additionally, between 2008 and 
2014, the number of building permits issued were at historic lows. The Commonwealth’s 
economy is back on its pre-recession track, although the state continues to deal with issues 
such as fiscal distress, poverty, and blight in many communities. 

As a percentage of total land area, Pennsylvania’s developed land area (urban or built-up land 
use/land cover classification) increased by 131.4% between the 1992–2005 inventory period. 
The Commonwealth’s land use from 2006 to 2011 changed very little. Growth in developed land 
was only 1.7 percent, while losses in forest and agricultural lands were each less than 1 
percent. 

Pennsylvania has over 83,000 miles of streams and rivers within its borders, as seen in Figure 
2.4-3. Every county in the Commonwealth has at least 100 miles of streams, and each county 
averages 1,239 linear miles of waterways. In general, counties within the Delaware River 
watershed have fewer miles of streams. It is important to note that fewer stream miles does not 
always mean reduced risk to flooding and flooding related hazards.  In urban areas, streams 
were often historically filled in or piped into sewer systems.  Hindering the natural flow of a 
stream can interrupt the ability of the natural environment to accommodate flood water and poor 
fill can lead to building collapses.  Regardless of the mileage, Pennsylvania has an overall high 
volume of streams statewide, contributing to Pennsylvania’s long and expensive flooding 
history. 
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Figure 2.4-1 Map of land cover throughout Pennsylvania (NLCD, 2011). 
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Figure 2.4-2 Major Highways in Pennsylvania (PennDOT, 2013). 
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Figure 2.4-3 Stream miles per county (National Hydrography Dataset, 2012). 
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 Data Sources  
To complete the Commonwealth’s risk assessment, data was collected from a variety of 
sources. Overall, analysis was based on collecting the best data currently available.  Information 
from the 2007 and 2010 plans was reviewed and incorporated as appropriate.  Statewide data 
sets were used to perform spatial analyses that could more robustly address probabilistic risk.   

The assessment began with a review of all the local hazard mitigation plans available in the 
Commonwealth. Hazards covered in county hazard mitigation plans are summarized in Section 
4.1. The risk analyses in these local plans informed each of the hazard profiles throughout 
Section 4.3.  Since the local plans use different data sources with various levels of detail, the 
SPT was consulted and research was conducted to identify consistent, statewide data sources.  
The data sources assembled through this research include national and Commonwealth 
databases as well as published reports. To estimate potential losses at the county and state 
levels, the best available data were identified for each hazard. For the vast majority of profiled 
hazards, more current and/or more robust datasets were available to estimate potential losses. 
For a few hazards, however, the measure of vulnerability did not change from the 2013 SHMP.   

Data sources used for this update are covered in the Standard Operating Guide. This will allow 
local plans to use the same data sources as the state plan and will help standardize risk 
assessments throughout the Commonwealth (see Appendix D for full list). Distinct datasets and 
methodologies were used for natural hazards and human-made hazards. For both hazard types, 
however, probabilistic data on the past occurrences of hazard events was gathered, and a 
consistent methodology was applied to the extent possible.   

The risk assessment for natural hazards was based largely on FEMA’s National Risk Index, 
(NRI). FEMA collaborated with dozens of partners in academia, government, and private 
industry to develop the NRI. By combining natural hazard likelihood with social and physical 
factors, the NRI aims to provide state and local decision makers with a holistic understanding of 
place-based risk. For this SHMP, the National Risk Geodatabase was downloaded and the 
datasets characterizing natural hazard likelihood were extracted. These natural hazard datasets 
were developed from data collected from authoritative government agencies and research 
institutes specializing in each hazard. FEMA used nationwide, probabilistic, and continuous data 
where possible, and processed the data to calculate hazard values at the census tract scale.  

FEMA’s NRI hazard values, in turn, are based largely on the National Oceanic and Atmospheric 
Administration (NOAA) National Centers for Environmental Information (NCEI) Storm Events 
Database. The NCEI Storm Events Database provides a comprehensive record of significant 
meteorological events that caused loss of life, injuries, or property damage, or that were 
otherwise rare or unusual. The database is based on reports from National Weather Service 
field offices across the US. Since 1950, these field offices have submitted reports on significant 
storm events to National Weather Service (NWS) headquarters, and headquarters staff have 
then checked the reported location and impacts before entering them into the Storm Events 
Database.  
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Note that the NRI documentation tends to refer to the calculated hazard values as “the 
maximum number of [hazard events] recorded in a given census tract” over the period of record. 
While this NRI wording was retained in the plan update, it is somewhat misleading. The 
geoprocessing steps applied to the source data generally involved a step to transform point data 
to grid data, and this step tended to result in overcounting. The hazard values therefore 
correspond to the number of occurrences of a hazard event, but should not be interpreted to 
equal the number of occurrences.  

For this plan update FEMA’s NRI was used to inform nine hazard profiles: Drought; Extreme 
Temperature; Hailstorm; Hurricane, Tropical Storm, Nor’easter; Landslide; Lightning Strike; 
Tornado, Windstorm; Wildfire; and Winter Storm.  

While the risk assessment for natural hazards was based largely on data from FEMA’s National 
Risk Index, the risk assessment for human-made hazards was based largely on data from 
PEMA’s incident management systems. An incident management system provides a centralized 
communication platform for state and local agencies engaged in incident response, allowing for 
more effective cross-agency and cross-jurisdictional collaboration. Since 2001, PEMA has used 
three different software systems to support its emergency management operations: the 
Pennsylvania Emergency Incident Reporting System or PEIRS (January 2001 – June 2009), 
WebEOC (June 2009 – Fall 2012), and PEMA-KC (Fall 2012 – present). The current incident 
management system, PEMA-KC, is an internet-based system that allows registered users to 
collaborate on emergency management by sharing incident information, planning documents, 
standard operating guidelines, contact information, and geospatial information. For the purposes 
of this plan update, PEMA provided the SPT with a database of closed incident events exported 
from PEMA-KC in April 2018. The database includes 73,514 events occurring between 1/1/2012 
and 4/26/2018, each of which is classified into one of sixteen categories. The PEMA-KC 
database was used to inform five hazard profiles: Civil Disturbance, Environmental Hazard – 
Gas and Liquid Pipelines, Terrorism, Urban Fire and Explosion, and Utility Interruption.  

As previously stated, an attempt was made to provide consistency in reporting information.  
Population data used throughout this plan was drawn from the 2010 US Census and the 2016 
American Community Survey. These two different Census products were used concurrently 
because the 2010 (and future Decennial) Census data no longer includes the “long form” – the 
detailed report of economics, housing, travel, and work patterns. This data is now only released 
in the American Community Survey. Additionally, the American Community Survey data is only 
released to the Census block group level rather than the block; this has implications in the Level 
2 Hazus analysis completed for this plan update (See Section 4.1). Where specified in this 
SHMP, projected population estimates for the years 2010 - 2040 were obtained from the 
Pennsylvania Department of Environmental Protection (DEP).   

Additionally, with so many hazards having an impact on agricultural yields, this SHMP uses the 
USDA Census of Agriculture to estimate losses and identify vulnerable counties. The USDA 
conducts this Census every 5 years. While the USDA is done collecting the data for its 2017 
reporting year, this data is not yet available for use. As a result, this SHMP uses the 2012 
Census. 
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As expected with the number and diversity of hazards being profiled, the sources of data used 
within this SHMP vary from hazard to hazard. Natural hazards tended to have more available 
information than human-made hazards. However, when available, GIS data was used for the 
hazards to identify hazard vulnerability and estimate potential losses. This information is 
presented in map and table format. GIS data was obtained from all levels of government; from 
the local government by obtaining building points along the Lake Erie shoreline for coastal 
erosion analysis; from the Commonwealth by obtaining critical facility locations and dams; and 
from the federal government by obtaining the most current flood and levee data, just to name a 
few.  A complete list of data sources used primarily for mapping and analysis is listed in 
Appendix D – Data Sources List.  All other sources referenced in the body of the plan are listed 
in Appendix A – Bibliography.  It should be noted that several GIS datasets were obtained from 
the Pennsylvania Spatial Data Access (PASDA) website (http://www.pasda.psu.edu/). PASDA is 
the official public access geospatial information clearinghouse for the Commonwealth of 
Pennsylvania. PASDA was developed by the Pennsylvania State University as a service to the 
citizens, governments, and businesses of the Commonwealth. PASDA is a cooperative project 
of the Governor's Office of Administration, Office for Information Technology, Geospatial 
Technologies Office and the Penn State Institutes of Energy and the Environment of the 
Pennsylvania State University. 

The DEP Division of Dam Safety prepared and shared the dam location, class and category 
information for each SHMP update since 2010. Thomas Bold, Jr. and Richard A. Reisinger, P.E. 
from DEP shared data and information utilized to update Section 4.3.20 in Appendix H.  Dam 
information is a protected set of data not available for public distribution and shared as 
requested with local and county officials for hazard analysis.   

Despite rapid strides in the quality and availability of GIS data in recent years, data limitations 
remain. Perhaps most conspicuously, dam inundation areas have yet to be compiled in GIS 
format, precluding the identification of critical facilities within those areas. Similarly, up-to-date 
Levee Protection Areas are net yet available in a centralized geodatabase, requiring the 
development of alternative methodologies to estimate vulnerability. Every effort was made to 
use the best available, most up-to-date information to conduct the risk assessment and 
vulnerability analysis for this plan update. As more accurate hazard data becomes available, the 
risk assessments presented in this SHMP will be further refined.  

The data sources for completing the state and jurisdictional vulnerability assessments and loss 
estimations are presented in Section 4.1, followed by a summary of the methodologies applied.

http://www.pasda.psu.edu/

