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Delaware’s status as the first State to ratify the U.S. Constitution is a well-known point of pride. 

“The First State” is among Delaware’s nicknames, alongside “the Blue Hen State,” “the Diamond State,” 

and “the Small Wonder,” the last of which relates to Delaware’s diminutive land area—larger only than 

Rhode Island.

Less well known, perhaps, is Delaware’s geographic distinction as the State with the lowest aver-

age elevation. Most of its land area rises no more than 80 feet above sea level. In fact, about 32,000 acres 

of Cypress Swamp, sometimes called the Great Cypress Swamp, stretch across its so
uthern border.

These low elevations put Delaware at particular risk of sea level rise associated with climate 

change. Sea levels are rising more quickly than average for the Mid-Atlantic Region, which includes 

Delaware. The State has seen its coastal waters rise more than 1 foot over the past century (Delaware 

Department of Natural Resources and Environmental Control, 2022).

The Landsat Program’s 50-year archive of repeat Earth observations offers an indispensable record 

of land change along the Nation’s coastlines. Imagery collected by Landsat satellites can inform studies 

of the coastline losses, flooding extents, and land cover conversions that affect climate resilience in Dela-

ware. Landsat data also can support plans to mitigate those effects. Here are a few examples of the ways 

Delaware benefits from Landsat.

and Landsat

Tracking Coastal Change

The twin factors of subsidence and sea level rise on Delaware’s low-lying land 

area and coastal estuaries have led to substantial coastal losses. More than 1 foot of sea 

level rise has been recorded at Lewes tide gate since 1900, and another 9–23 inches of 

sea level rise are projected by 2050 (Callahan and others, 2017). These changes threaten 

aquatic species, shorebirds, and the State’s tourism industry, which is its fo
urth-largest 

employer and contributed $3.5 billion to its economy in 2018 (Delaware Tourism 

Office, 2020). Coastal restoration and resilience planning are key pillars of the Delaware 

Climate Action Plan (Delaware Department of Natural Resources and Environmental 

Control, 2021). Landsat imagery, currently collected every 8 days and stretching back 

through five decades, contributes to the understanding of coastal change. It allows users 

to map shoreline losses and land cover conversions that can place pressure on coastal 

areas and affect drainage. Landsat imagery formed the basis of one of the most widely 

cited studies on shoreline loss in Delaware Bay (Kearney and others, 2002). Landsat 

has since continued to play an important role in mapping and understanding the State’s 

coasts.

The morning after a full-moon high-tide spawn, thousands 

of horseshoe crabs wait on the mud flats for the high tide to 

return at Slaughter Beach in Delaware. Photograph credit: 

Conor McGowan, U.S. Geological Survey.

The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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Washington is a State of untamed wonders, from its ruggedly beautiful coastline to the vol-

canic peaks of the Cascades. “The Evergreen State” is also a State of contrasts, home to rainfor-

ests west of the Cascades and deserts to the east. Half of Washington is forested, and its orchards 

grow more than one-half of the apples sold in the United States. Rivers are important to the State, 

particularly the Columbia River, the largest North American river that flows into the Pacific 

Ocean. Dozens of dams have been constructed in the river basin, including the largest hydroelec-

tric producer in the Nation, the Grand Coulee Dam.Washington’s diverse landscapes also change in various ways over time. Some are relatively 

steady, like urban expansion in the populous Puget Sound region. Others can be sudden, like the 

Mount Saint Helens eruption in 1980—one of the largest volcanic eruptions that caused the larg-

est landslide in U.S. history. Although landscape change may be hard to detect at any one time, 

the Landsat program provides an objective view of it over decades. Landsat not only allows one 

to see what Mount Saint Helens looked like before and after the eruption, but also how the area 

has evolved since.

Here are a few examples of how Landsat benefits Washington.
Tracking Mount Saint Helens’ Recovery

Before Mount Saint Helens erupted, old-growth 

forests of Douglas fir (Pseudotsuga menziesii) and 

hemlocks (P. macrocarpa) surrounded the volcano. 

The eruption and subsequent landslides to the north 

burned, buried, or toppled trees, leaving behind a view 

more moonscape than landscape. But the area didn’t 

remain that way; in the 40+ years since the eruption, 

forests and other vegetation have started over. Scien-

tists with the U.S. Department of Agriculture (USDA) 

Forest Service have taken the opportunity to study 

this unusually drastic disturbance by using Landsat 

data to track the recovery of trees and vegetation and 

to develop a model that helps predict the percentage 

of tree cover (USDA Forest Service, 2020).

and  
Landsat
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National Land Imaging Program 
Benefits—WashingtonThe U.S. Geological Survey 

(USGS) National Land Imaging 
Program provides a wide range of 
satellite imagery and other remotely 
sensed and geospatial data to Gov-
ernment, commercial, academic, 
and public users. Those users can 
get worldwide access to Landsat 
satellite data through the National 
Land Imaging Program-funded 
USGS Earth Resources Observation 
and Science (EROS) Center.

July 19, 1984

July 25, 2021

Landsat images of Mount Saint Helens from July 19, 1984 (left), and July 25, 2021 

(right), showing revegetation over time. Image credit: U.S. Geological Survey.

The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.

Landsat Benefits, State by State
Landsat benefits each state by monitoring 
water used for irrigation, mapping wildfires, and classifying vegetation types throughout the state.
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More than 21 million people call Florida home, but many more visit the peninsula each year—

including a record 131 million in 2019. Residents and tourists enjoy the State’s warm weather and 

varied attractions amid incredibly diverse biological and natural resources. Numerous lakes and rivers, 

and 8,400 miles of ocean shoreline, play a prominent role, as do unique habitats like the Everglades, 

which are home to protected species such as the Florida manatee (Trichechus manatus latirostris), 

American crocodile (Crocodylus acutus), and Florida panther (Puma concolor couguar). The State 

also supports cattle, sugarcane, and citrus production—along with nearly one-half of the tree species in 

the United States.

A changing climate is expected to bring rising sea levels and more extreme weather events. In a 

State where the average elevation is 100 feet above sea level, climate change could affect everything 

from urban shores and beaches to agriculture and forests. In addition, as cities grow, more land cover 

tends to shift from natural vegetation to impervious surfaces such as pavement, which can add to envi-

ronmental risks such as flooding.

Landsat can help Florida’s agencies, organizations, and residents monitor the State’s fragile land-

scapes and plan for a resilient future. Here are just a few examples of how Landsat benefits Florida.

and Landsat

Mapping Fire History Across the State

Land managers in Florida use prescribed burns to help prevent fire 

fuel buildup and maintain the State’s native vegetation for species depen-

dent on it; the Florida Forest Service issues permits to burn more than two 

million acres annually. Land managers—public and private—can benefit 

from knowing the extent and timing of past fires to make decisions about 

future fuel treatment and prescribed burns. Recent research addresses that 

need Florida-wide. Scientists from the USGS and Florida’s Tall Timbers 

research station used the Landsat Burned Area product from 2006 to 2018, 

along with other information, to map the history and perimeter of fires of 

various sizes and ownerships across the State (Teske and others, 2021).

This Landsat-derived example of fire mapping across Florida shows when 

and where a fire was detected between 2006 and 2016 on Eglin Air Force 

Base, Florida. Image credit: Teske and others, 2021; used with permission.
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Benefits—Florida

The U.S. Geological Survey 

(USGS) National Land Imaging 

Program provides a wide range of 

satellite imagery and other remotely 
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get worldwide access to Landsat 

satellite data through the National 

Land Imaging Program-funded 

USGS Earth Resources Observation 

and Science (EROS) Center.
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The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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Nevada’s geography is colorful—and contradictory. As one of the most mountainous States, 

Nevada shares the country’s second-deepest lake, Lake Tahoe, with neighboring California. It is also 

the driest State and largely covered by desert. Northern Nevada has long, cold winters, whereas the 

south has long, hot summers. It is the seventh-largest State, but it ranks in the bottom one-half of 

States for population. More than 72 percent of its 3.1 million residents live in the Las Vegas area.

In Nevada, the desert is not dull. An extraordinary variety of wildflowers bloom in the spring, 

and other plants include mesquite, cacti, creosote, and yucca such as Joshua trees (Yucca brevifolia). 

Sagebrush (Artemisia tridentata) is more than the State flower; it is a hardy, enduring shrub founda-

tional to a vast ecosystem in the Great Basin that feeds and shelters hundreds of wildlife species.

The Silver State has a strong mining tradition, and agriculture centers around livestock 

ranching and irrigated crops. Although mining and agriculture once formed the base of Nevada’s 

economy, tourism now leads the way, mostly from gambling and entertainment in Las Vegas, Reno, 

and other cities. Water is a critical resource for supporting residents, visitors, and industries, and 

Lake Mead behind Hoover Dam on the Colorado River supplies most of it for southern Nevada.

Nevada has significant natural resources, but they face threats—especially in a warming  

climate. Here are a few ways Landsat benefits Nevada.

and Landsat

Watching the WaterThe Colorado River Basin supplies water to seven U.S. States and to Mexico. Drought varying 

in extremity has persisted in the basin since 2000. In August 2021, Lake Mead dropped to a record 

low—about 35 percent of its capacity. For the first time, the Bureau of Reclamation declared a water 

shortage for Lake Mead, one of two key reservoirs on the river. This decision resulted in reductions 

of the water supply for Nevada, Arizona, and Mexico starting in 2022. Landsat imagery shows how 

the lake has expanded and contracted over time, and the data can help measure water use on land 

to improve water budgets and modeling. Using Landsat to measure evapotranspiration (ET), or the 

movement of water into the atmosphere via evaporation and plant transpiration, can reveal how much 

water is used in irrigation, which accounts for more than two-thirds of freshwater use in Nevada. The 

Nevada Department of Water Resources has used Landsat-based data to help monitor agricultural 

water consumption (Serbina and Miller, 2014).

Lake Mead, behind Hoover Dam (foreground) on the Colorado River, supplies 90 percent of the water needed to southern Nevada. A white “bathtub ring” 

surrounding the lake represents the highwater mark, becoming more visible the lower the water level gets. Photograph credit: Michael R. Rosen,  

U.S. Geological Survey.
The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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Alaska is the “Last Frontier,” a stunning and dynamic landscape whose rugged 

beauty has fascinated and thrilled Americans since its acquisition from Russia in 1867 

by Secretary of State William Seward. The Arctic lands of the 49th State remain wildly 

popular tourist destinations. The State also contributes to the Nation’s energy security 

through its mineral and energy resources and is the dominant player in the U.S. seafood 

industry.
Yet Alaska’s landscapes are changing at a more rapid rate than those of the lower 

48. Its large size makes the collection of aerial surveys—a biannual occurrence for the 

conterminous United States—cost-prohibitive. That means the Landsat series of land-

imaging satellites offer the only publicly available, up-to-date imagery of land conditions 

for Alaska. Landsat satellites underpin public and private sector decisions in the State 

and across the Nation for effective adaptation to changing landscapes. Those decisions 

often lead to enhanced agricultural productivity, smart urban development, and sustain-

able forest management, as well as inland lake water-quality monitoring, increased 

disaster resilience and risk assessment, effective water use, climate research, and other 

applications. Three examples for the State of Alaska follow.

Land Change and Permafrost Accounting

At 663,268 square miles, Alaska is the largest U.S. State by area.  

Much of that land is remote, sparsely populated, 

and difficult to access for field research. Land-

sat offers a powerful tool for monitoring 

remote Arctic ecosystems. One USGS-led 

study determined that 13 percent of the 

State’s land area—an area larger than the 

State of Wisconsin—has changed over 

the past 32 years because of glacial retreat, 

shrub and tree line expansion, wildfires, 

erosion, pollution disturbances, and 

more. Landsat was used in 2015 to 

create a baseline assessment of Alaska’s 

near-surface permafrost and to project 

permafrost degradation.

Erosion along Alaska’s Arctic coastline near 

the village of Kaktovik. Permafrost-dominated 

coasts of Alaska have drastically changed 

because of coastal transgression and storm-

surge flooding, which can cause the loss of 

cultural sites and damage to infrastructure.

and Landsat

National Land Imaging Program 

Benefits—AlaskaThe U.S. Geological Survey 

(USGS) National Land Imaging 

Program provides a wide range of 

satellite imagery and other remotely 

sensed and geospatial data to Gov-

ernment, commercial, academic, and 

public users. These users can get 

worldwide access to Landsat satel-

lite data through the National Land 

Imaging Program-funded USGS 

Earth Resources Observation and 

Science Center.
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Landscapes of rose-colored deserts, broken mesas, and high, snow-capped peaks give New 

Mexico its reputation as the “Land of Enchantment.” To monitor the well-being of those areas, and 

to manage their recovery in the aftermath of disasters, New Mexico relies on observations from the 

Landsat series of satellites operated by the U.S. Geological Survey (USGS). 

Data from Landsat also assist New Mexico in managing its precious water resources for agri-

culture, recreation, and industrial and community consumption. Landsat supports a variety of public 

and private sector decisions across New Mexico and the Nation for effective adaptation to changing 

landscapes.

Here are some examples of Landsat’s benefits to New Mexicans.

and 
Landsat

Wildland Fires
With warming temperatures, trees weaken and die at increasing rates. The result is climate-stressed 

vegetation burning in unusually large and severe wildfires across the West. New Mexico is no excep-

tion. Landsat data can inform New Mexico land managers on areas where fuel loads are high and where 

prescribed burns can remove that fuel before wildfires occur. Burn maps derived from Landsat data show 

managers where land is vulnerable after wildfires, exposing soil to erosion, flooding, and mudslides from 

subsequent rainstorms. Sediments running downhill and downstream can damage houses, fill reservoirs, and put endangered species and community water 

supplies at risk. Maps created from Landsat images identify those potential risk areas and help to inform mitigation efforts (LANDFIRE, 2022).

The depth of the Landsat archive tells the story of the Las Conchas wildfire that burned more than 156,000 acres near Los Alamos in June 2011. The left 

image was acquired days before the wildfire started, the center image shows the footprint of the burned area, and the right image from October 2019 

shows the landscape’s partial recovery.The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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ernment, commercial, academic, 
and public users. Those users can 
get worldwide access to Landsat 
satellite data through the National 
Land Imaging Program-funded 
USGS Earth Resources Observation 
and Science (EROS) Center.
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Alabama’s warm climate and rich soil bolster its agriculture and timber industries, but they 

also offer ideal conditions for natural playgrounds, enjoyed by humans and the wildlife that call the 

open green spaces home. Alabama has 21 State parks and 11 national parks, monuments, and trails 

across its diverse geography.
Cotton is no longer king in the Cotton State, but it remains a part of the fabric of its mul-

tibillion-dollar agriculture sector. The State also produces poultry, cattle, calves, corn, lumber, 

soybeans, and catfish.
The State is home to Dauphin Island, the first land mass seen by migratory birds and pollina-

tors upon their return from South America. Dauphin Island acts as a landing zone for hundreds of 

species, including sandpipers, plovers, and herons, and protects Alabama’s coastline. Since 1961, 

Dauphin Island has been the home of the Audubon Bird Sanctuary.
The varied landscapes of the Cotton State face challenges from climate change, land change, 

and extreme weather. Satellite imagery from the USGS Landsat Program can offer insight and 

understanding in these and other areas. Here are some ways Landsat benefits Alabama.

and Landsat

Tracking Crop Health, ProductivityLandsat imagery is a key data source for the  

U.S. Department of Agriculture’s Cropland Data Layer 

(CDL), a mapping tool that tracks the crops grown annually 

across the United States. The CDL is useful for tracking 

trends in crop rotation in agricultural States like Alabama, 

and it supports research that stretches beyond year-by-year 

acreage tallies and offers valuable insight for improved 

agricultural operations. For example, researchers used the 

CDL to map peach orchards in a study that analyzed the risk 

of warming winters to peach production in Alabama and 

across the southeastern United States (Parker and Abatzo-

glou, 2019).

The U.S. Department of Agriculture’s Cropland Data Layer, shown here for Montgomery, Alabama, and west, reveals land cover. The landscape 

includes forest (medium green), grass/pasture (yellow green), cotton (red), corn (gold), and soybeans (dark green). Wetland areas are medium blue, 

rivers and lakes are dark blue, and developed areas are gray. Image credit: U.S. Department of Agriculture.

The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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get worldwide access to Landsat 
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USGS Earth Resources Observation 
and Science (EROS) Center.
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California and Landsat

California has remarkable geographic 

diversity, from 1,100 miles of Pacific shore-

line to 33 million acres of trees, including 

its famous redwood forests along the Pacific 

Coast Highway, U.S. Route 101. And although 

California’s nickname is “The Golden State,” 

it may also deserve the title of “The Extreme 

State.” Mount Whitney, the highest peak in the 

conterminous United States, stands at 14,494 

feet above sea level in the Sierra Nevada moun-

tain range. Just 2.5 hours away by car, Death 

Valley’s Badwater Basin boasts the lowest point 

in the United States: 282 feet below sea level. 

Although hundreds of inches of snow fall on 

Mount Whitney each year, the rainfall in Death 

Valley, commonly called the hottest place on 

Earth, averages less than 2 inches.

California is the most populous U.S. State 

with 39 million residents, 26 million of whom 

live near the coast. It’s also the most agricultur-

ally productive State, raising a variety of fruits, 

vegetables, nuts, grains, grasses, and flowers 

in addition to dairy and livestock. Although 

climate change affects many of these people, 

production, and places, Landsat can help agen-

cies and residents monitor their landscapes and 

plan for a resilient future.

Here are just a few examples of how 

Landsat benefits California.

Watching Where the Water Goes

With growing populations, a higher 

demand for agriculture, and increasing temper-

atures caused by climate change, fresh water 

is a precious and highly regulated commod-

ity in California’s cities and countryside, and 

agricultural use consumes nearly 80 percent 

of the State’s water supply. Periodic droughts 

emphasize competition for the limited resource 

and illustrate the need to develop solutions to 

shortages. Landsat has been instrumental in 

creating tools for measuring irrigation water 

use through evapotranspiration (ET), or the 

movement of water into the atmosphere via 

evaporation and plant transpiration. An ET 

toolkit that resulted from the partnership of 

the National Aeronautics and Space Admin-

istration (NASA), the U.S. Department of 

Agriculture (USDA), Utah State University, 

and the E&J Gallo Winery in California’s Cen-

tral Valley is just one example. Landsat has 

been key to that effort, which helps the winery 

make timely decisions about grape irrigation 

schedules and helps save water and money 

(NASA, 2020).

USDA Agricultural Research Service (ARS) 

scientists developed computer models that 

use satellite data to map grapevine water 

use and stress and are collaborating with 

E&J Gallo Winery. Photograph credit: Jessica 

Griffiths, USDA ARS; used with permission.

and Landsat

National Land Imaging Program 

Benefits—California

The U.S. Geological Survey 

(USGS) National Land Imaging Pro-

gram provides a wide range of satellite 

imagery and other remotely sensed and 

geospatial data to Government, com-

mercial, academic, and public users. 

Those users can get worldwide access 

to Landsat satellite data through the 

National Land Imaging Program-funded 

USGS Earth Resources Observation 

and Science (EROS) Center.
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The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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The Commonwealth of Pennsylvania straddles an array of landscapes. From east to west, its 

46,055 square miles connect the sea-level lowlands of the Atlantic seaboard with the rolling hills 

of the Midwest. It also acts as a bridge between regions from north to south, with the Appalachian 

Mountains swooping through its center from its northern border with New York to its southern bor-

ders with Maryland and West Virginia. 

The Declaration of Independence and U.S. Constitution were signed in the Commonwealth’s 

largest city, Philadelphia, and it was the second of the original 13 colonies to ratify the Constitu-

tion. The pivotal Civil War battle of Gettysburg took place in the southern part of Pennsylvania. 

Western Pennsylvania was an early hub for the coal, oil, and steel industries that fueled the Nation’s 

growth in the 20th century and still fa
ctor into Pennsylvania’s economy. The varied natural features 

of Pennsylvania have been an important proving ground for the value of satellite imagery from the 

USGS Landsat Program. Scientists began to lean on Landsat observations early in the program’s 

history to map the effect of invasive moths on Commonwealth forests (Williams, 1975). That activ-

ity continues to this day. Space-based imagery has also contributed to the study and management of 

land change from energy development, urban growth, and shifting land use patterns. 

The Landsat Program’s unparalleled 50-year archive of repeat Earth observations remains a 

critical public resource for Pennsylvania as climate change and land use patterns present new chal-

lenges to land managers and urban planners in the Keystone State. 

Here are just a few examples of how Landsat has benefited Pennsylvania.

and  
Landsat

Watching Over the Forests

Pennsylvania is home to 10 National Forests and 20 State Forests, providing space for both 

human recreation and the preservation of natural habitat. Invasive insect species are a serious 

concern in these areas as well as in privately owned woodlands. Landsat satellite imagery can be 

invaluable for invasive species damage assessments, as the satellites offer new Earth surface imagery 

every 8 days that can peer beyond visible light to “see” insect-related damage to the forest canopy. 

The Pennsylvania Department of Conservation and Natural Resources has worked with partners 

from Rutgers University on how to map damage from the invasive hemlock woolly adelgid (Adelges 

tsugae) by monitoring the Landsat archive (Pennsylvania DCNR, [undated]). Landsat data have also 

been cited in numerous studies on the damage caused by the spongy moth (Lymantria dispar) in 

places like the Allegheny National Forest (Huebner and others, 2009).

Turkeyfoot Overlook views the convergence 

of the Casselman and Youghiogheny Rivers 

as they merge just north of Confluence, 

Pennsylvania.

National Land Imaging Program 

Benefits—Pennsylvania

The U.S. Geological Survey 

(USGS) National Land Imaging 

Program provides a wide range of 

satellite imagery and other remotely 

sensed and geospatial data to Gov-

ernment, commercial, academic, 

and public users. Those users can 

get worldwide access to Landsat 

satellite data through the National 

Land Imaging Program-funded 

USGS Earth Resources Observation 

and Science (EROS) Center.
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The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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Kansas seems synonymous with agriculture, and rightly so—87 percent of Kansas land is devoted 

to it (Kansas Department of Agriculture, 2016a). As a key contributor to the State’s economy, agricul-

ture makes Kansas one of the top producers of wheat, grain sorghum, and cattle in the country, but the 

State at the geographic center of the conterminous United States contains much more than fields and 

pastures.

Deciduous woodlands sprawl throughout the east. Tallgrass prairie—the only extensive stand 

remaining in the country—covers the east-central Flint Hills with more than 500 species of plants, 

many of them wildflowers, including the Sunflower State’s nickname inspiration. Near the center of 

Kansas, Cheyenne Bottoms—the largest marsh in the interior United States at 41,000 acres—welcomes 

migrating birds, including the endangered Grus americana (Linnaeus, 1758; whooping crane), by the 

thousands in the spring and fall. To the south, the inland saltwater marshes of Quivira National Wildlife 

Refuge attract many more.
Farther west, chalk outcroppings like Castle Rock and Monument Rocks rise above the landscape 

as fossil-bearing remnants of a sea floor from millions of years ago. Oil and natural gas fields exist 

throughout the State. After two University of Kansas professors discovered helium in a sample from 

one natural gas well in 1905, Kansas became a substantial supplier. The Landsat Program provides tools 

for monitoring and managing our conservation lands and their many resources. Here are several ways 

Landsat helps Kansas.

and Landsat

Observing Vegetation and Crops

With its scale and historical archive, Landsat excels at observing 

changes to vegetation. The Kansas Applied Remote Sensing Program 

of the Kansas Biological Survey, established by NASA and the State of 

Kansas, created 1990, 2005, and 2015 statewide Land Cover Patterns 

maps from Landsat data for the study of landscape change over time 

(Peterson and Egbert, 2017). From the first satellite launch, a key goal 

for agriculturalists has been to monitor crop production. Landsat data 

underpin the annual U.S. Department of Agriculture Cropland Data 

Layer (CDL) that shows crop-specific land cover nationwide. The CDL 

reveals what crops are being planted, where, and to what extent to pro-

vide basic information about the food supply and land management. The 

CDL came in handy for a recent study about the first year of the addition 

of industrial hemp to Kansas agriculture. An investigation of hemp-

growing locations revealed that 60 percent of hemp fields had replaced 

pasture or other undeveloped, uncultivated land, resulting in an overall 

increase in the amount of cultivated land (Ebert and others, 2020).

EXPLANATION
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The 2015 Kansas Land Cover Patterns map, developed on a foundation of 

Landsat data. Image credit: Kansas Applied Remote Sensing at the University 

of Kansas; used with permission.

The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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Few States derive as much of their social and economic well-being from the land as South 

Dakota. Agriculture is the State’s primary industry, likely because the fertile soil of eastern South 

Dakota consistently produces some of the largest corn and soybean yields in the United States. 

The State is also a top producer of spring wheat, flaxseed, hay, oats, rye, and sunflower seeds.

South Dakota is also famed for its hunting and fishing. Tens of thousands of visitors each 

year descend upon its rolling fields and grasslands to seek a shotgun audience with the State 

bird, the Phasianus colchicus (Linnaeus, 1758) (ring-necked pheasant), or with the waterfowl of 

northeastern South Dakota’s prairie pothole region. Visitors to western South Dakota marvel at 

the beauty of the Black Hills, Mount Rushmore, and Badlands National Park.

Mining and energy are also important to South Dakota. Much of the corn not used in food 

production or fed to livestock is used to make ethanol at one of several plants in the State, and 

hydroelectric power from the Missouri River provides the bulk of the energy used by its 800,000 

residents. All but one of South Dakota’s gold mines have ceased operations, but mining continues 

for mica, construction sand and gravel, crushed stone, and more. Data from the USGS Landsat 

program, archived at the USGS EROS Center just outside Sioux Falls, South Dakota, has long 

been a boon to the monitoring, mapping, and management of the State’s land resources. 

Here are just a few examples of how Landsat benefits South Dakota.

Mapping South Dakota Croplands

Landsat imagery is a key input for the U.S. Department of Agriculture (USDA) Cropland 

Data Layer, an interactive mapping tool used since 2009 to track crop types across the Lower 48 

States year by year. The program leverages survey data and Landsat imagery to monitor the food 

supply and offers State agricultural leaders a way to track trends across time and space. Landsat 

imagery also feeds into models of evapotranspiration (ET), a measure of transpiration from plant 

leaves and evaporation from the land surface that doubles as a metric for water-use efficiency 

(Savoka and others 2013). ET models can evaluate South Dakota water use, inform soil health 

studies, and serve as an indicator of drought stress. Finally, Landsat imagery can measure the 

effect of hostile weather to crop production in bad years, such as 2019, when an abundance of pre-

cipitation saturated South Dakota’s rich soil and caused the State to lead the Nation in prevented 

planting crop insurance payments (FSA 2019).
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The USDA’s Cropland Data Layer uses Landsat 

and other data sources to define the crops 

grown in the United States.

The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.
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Wyoming has the smallest population of any State—fewer than 600,000 people—but an abun-

dance of wildlife. The largest number of pronghorn (Antilocapra americana), often called antelope, 

and the biggest public bison (Bison bison) herd in the United States live in Wyoming, which also 

hosts elk (Cervus elaphus), moose (Alces americanus), bighorn sheep (Ovis canadensis), black bears 

(Ursus americanus), and grizzly bears (U. arctos). The terrain of the Nation’s 10th largest State 

varies from the Black Hills to the Rocky Mountains, and from Great Plains grassland to Wyoming 

Basin desert sagebrush. 

Natural resources attract millions of visitors annually, especially to the country’s first national 

park, Yellowstone, and the ski slopes in Grand Teton National Park and elsewhere. Natural resources 

account for much of the employment in the Cowboy State, from tourism and ranching to coal, natu-

ral gas, and oil mining.

To help monitor these natural resources, researchers and land managers have relied on USGS 

Landsat imagery and data. The scale of images from the first Landsat satellites helped geologists 

detect previously unknown uranium deposits in Wyoming, which is the leading State for uranium 

production. Today, land managers and researchers take advantage of Landsat and its 50-year archive 

to explore landscape change over time—and continue to make new discoveries.

and  
Landsat

Finding a New Thermal Area

Yellowstone National Park was established 

in 1872 in northwestern Wyoming, an area of sev-

eral historically large volcanic eruptions. Magma 

is close to the surface, heating water underground 

and creating more than 10,000 geothermal fea-

tures such as hot springs and geysers. Landsat 8’s 

Thermal Infrared Sensor (TIRS) helps measure 

surface temperature and map thermal areas. These 

areas contain at least one thermal feature, but 

typically not much vegetation, and are where the 

ground has been hydrothermally altered or has 

hydrothermal mineral deposits. Yellowstone’s 

thermal areas may heat up or cool down over 

time. USGS and National Park Service (NPS) 

researchers discovered a new thermal area at 

Yellowstone in a nighttime Landsat 8 TIRS image 

from April 20, 2017 (Vaughan and others, 2020).
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This Landsat 8 image from April 20, 2017, shows the new thermal area (white pixels indicate 

warmth) between the Tern Lake Thermal Area and West Tern Lake. Red triangles indicate 

individual mapped thermal features. Image credit: U.S. Geological Survey.
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The State of Texas has the largest 

land area of any of the contiguous United 

States, and its sprawling landscapes show 

rich geographic diversity. The Lone Star 

State has cactus flats in the high plains of 

its far western panhandle, rolling hills in 

its western Trans-Pecos region, farms and 

ranchlands stretching across central Texas, 

thick forests and swamplands spread 

through the east, and 3,359 miles of Gulf 

of Mexico coastline.

Texas supports some of the Nation’s 

largest agricultural operations and bolsters 

U.S. energy infrastructure with oil and 

gas development and wind energy. Texas 

has more cattle than any other State, with 

12 million head, and is one of the world’s 

largest producers of cotton. It is also home 

to one of the planet’s largest wind farms 

which has more than 100,000 acres of turbines  

and provides as much as 45 percent of the State’s electricity.

Texas is home to 29 million people, serves as a tourist destination for 275 million 

annual visitors, and provides habitat for a dizzying array of unique flora and fauna. 

Balancing these varied interests results in challenges as large as the State itself.

The consistent, reliable, and historically unique USGS Landsat data archive 

provides an important tool for Texans to track landscape changes and enhance their 

economy and environment. And as a free and open data source, Landsat makes a 

particularly cost-effective tool. Here are just some of the examples of how Landsat 

benefits the State.

Mapping Change to Texas 

Coastlines

The Texas coastline is a draw for 

residents and a hub for tourism and trade, 

but it is also the frequent target of hur-

ricanes and faces risk from rising seas. 

Landsat data can be used to document 

damage from disasters such as hurricanes 

by mapping the extent of disturbance in 

the immediate aftermath and by improv-

ing pre-event models of impact and 

post-event models for recovery. Landsat 

also offers insights into broader long-term 

trends in coastal change. One study from 

2017 mined the Landsat archive from 

1986 to 2015 to detect changes and deter-

mined that nearly 53 percent of the Texas 

coastline had retreated.

Extensive flooding inundated the Gulf coast 

of Texas after Hurricane Harvey made landfall 

as a category 4 hurricane on August 25, 

2017. Even with scattered clouds in these 

Landsat images, the extent of flooding on the 

landscape just south of Houston is evident.
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Arizona is a land of massive grandeur, deep gorges, lofty mountains, immense plains, 

and elevated mesas—and, without question, its crown jewel is the Grand Canyon. The 

spectacular canyon, one of the seven natural wonders of the world, was created when the 

Colorado River carved a channel through northern Arizona, revealing nearly two billion 

years of the Earth’s history (National Park Service, 2019).

Yet, for all its ancient beauty, Arizona and its landscapes are experiencing a 

transformation.Arizonans face more extreme temperatures and drought because of climate change. 

Amid a drought in the western United States, Lake Mead, one of Arizona’s main water 

resources, dropped to a record low level in June 2021. Climate change is making extreme 

weather events such as dust storms and heat waves more common, posing higher risks to 

human health, according to the Centers for Disease Control and Prevention.

Here are three critical areas where Landsat satellite systems can be valuable tools in 

monitoring related environmental changes and their effects in Arizona, where the Landsat 

8 and Landsat 9 satellites were built. 

Water UsageIn the past couple of decades, climate change and increasing 

water use by a growing population have helped push system reser-

voirs in the Colorado River Basin to critically low levels. A 2019 law 

enables the Interior Secretary, through the Bureau of Reclamation, 

to oversee a seven-State basin-wide agreement, the Colorado River 

Drought Contingency Plan, that will reduce regional water usage 

through 2026 to protect levels of the Colorado River’s two largest 

reservoirs, Lake Powell and Lake Mead. In the Lower Colorado 

River Basin, which includes most of Arizona, Landsat is being used 

to model water consumption as measured by water evaporating from 

the soil or transpiring by plants. That model should provide valu-

able information about the Colorado River’s lower basin tributaries, 

where as much as 70 percent of water use is for irrigation. The Land-

sat archive can also offer consistent, historical assessments to water 

use on a field-by-field basis for the past 40 years (U.S. Geological 

Survey, 2019).

The Antelope Point public launch ramp in Arizona, shown here 

in June 2021, is closed to motorized vessels because of the low 

water level on Lake Powell, but kayakers can still use the ramp. 

Photograph credit: National Park Service.
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Mississippi holds a significant place in the cultural and economic history of the United 

States. For example, the Magnolia State was a hotbed for the Delta blues, an early 20th 

century musical genre with tremendous cultural effects in the United States and around the 

world. The “Delta” in Delta blues is the Mississippi River Delta, the largest delta in the 

United States. The Mississippi River is one of the longest in the Nation, having 1,800 navi-

gable miles that serve as a natural transportation corridor that is foundational to America’s 

economic fortunes.

This important waterway forms Mississippi’s western border, and the fertile alluvial 

soils that fan out across its western third served to bolster its early economy and remain 

key drivers of its agriculture sector. These soils continue to support cotton, soybeans, corn, 

and agricultural products for which Mississippi is a national leader: rice and farmed catfish.

Such heavy reliance on the land necessitates a strong understanding of the health of—

and threats to—the landscape. Spikes in extreme heat and associated wildfire dangers, the 

increasing frequency of powerful hurricanes on the Gulf Coast, and annual tornadoes all 

stand as challenges to the Magnolia State’s land resources.

The USGS Landsat program serves a critical role in mapping, monitoring, and under-

standing changes across Mississippi. Here are a few examples of how Landsat benefits the 

State.
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Monitoring Forest Health

Landsat is useful for monitoring forest health. Researchers 

can use the program’s long record of repeat observations to track 

trends over time, as scientists did in 2013 to evaluate the effect of 

forest disturbances to carbon storage in the forests of Mississippi 

and Alabama (Chen and others, 2013). Long-term trends in forest 

disturbance and tree canopy extent also are captured by Landsat-

based map layers produced by the interagency Landscape Fire and 

Resource Management Planning Tools program; the National Land 

Cover Database; and the USGS Land Change Monitoring, Assess-

ment, and Projection initiative. 

Vegetation communities in the Mississippi Sandhill Crane National Wildlife Refuge are a mosaic of pine savannas and pinelands interspersed with 

wooded swamps and drainages, along with a small tract of estuarine marsh. Photograph credit: U.S. Fish and Wildlife Service.

The Landsat series is a joint effort of the USGS and NASA. NASA develops and launches the spacecraft; the USGS manages satellite operations, ground reception, data archiving, 

product generation, and data distribution. Funding for the National Land Imaging Program’s Landsat operations and data management is provided through the USGS.

Landsat Benefits, State 
by State
Landsat benefits each state by monitoring 
water used for irrigation, 
mapping wildfires, and 
classifying vegetation types 
throughout the state.


