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USING LANDSAT TO 
SAVE CHESAPEAKE BAY

Even after almost 30 years of restoration 
efforts, the Chesapeake Bay still is degraded. 
Most of the bay’s problems stem from excess 
nitrogen, phosphorous and 
sediment that run off the land 
into the water. 

Chesapeake Bay is a sub-
merged river mouth, called an 
estuary. Three large rivers, the 
Susquehanna, Potomac and 
the James, plus 150 smaller 
streams, drain into the estuary. 
The total watershed is 64,000 
square miles (165,760 sq. km.), 
draining parts of Virginia, 
Maryland, Delaware, Pennsyl-
vania, West Virginia and New 
York. 

The bay is 195 miles (314 km) 
long and cuts Maryland nearly 
in half. The northern half of the 
bay lies within Maryland and 
the southern half is located in 
Virginia. 

Capt. John Smith explored 
Chesapeake Bay in 1608 and 
immediately recognized the 
value of its abundant fi sh and 
waterfowl. Native Americans 
had recognized its bounty cen-
turies before and had settled 
there. 

Today, more than 17 mil-
lion people live within the 
watersheds of the streams 
draining into Chesapeake Bay. 
Baltimore, with a population 
of more than 620,000 and the 
country’s 21st largest city, is sit-
uated near the head of the bay. 
Washington, D.C., the 24th larg-
est U.S. city with about 600,000 
people, is located on the Poto-
mac arm of the Chesapeake. 

Along the southern end of the 
bay lies Hampton Roads, the 
United States’ largest coal-exporting port, 
located at the mouth of the James River in 
Virginia. Norfolk, Portsmouth, Hampton and 
Newport News surround Hampton Roads. 

The Hampton Roads region itself has a popu-
lation of more than 1.7 million people. 

According to Peter Claggett, a research 
geographer with the U.S. Geological Survey 
working at Chesapeake Bay, the population 
of the bay watershed has more than doubled 
since 1950. Since restoration efforts began on 
Chesapeake Bay in the mid-1980s, the water-
shed has gained an additional four million 
people. It is this incredible growth that is im-
pacting the bay.

Development around Chesapeake Bay’s 
margins and within its drainage area has 
radically affected water quality. Urban and 
industrial discharges and agricultural runoff 
bring nutrients, silt and toxic chemicals to the 
bay. These nutrients and sediments mostly 
come from fertilizers applied to farmland and 

residential lawns. Other sources are particle 
pollution from car exhaust and power plants 
in the Ohio Valley, Claggett said.

Impervious surfaces cover many of the 
urban areas surrounding Chesapeake Bay, 
contributing to the ease at which pollutants 

enter the bay’s waters. Roads, parking lots, 
driveways and rooftops allow nutrients and 
sediments to run off the land into the bay 
unabated. 

When these pollutants reach the bay, they 
cause degradation, some slowly and some 
immediately. Nutrients slowly create algae 
blooms in some parts of the bay, while sedi-
ments immediately cloud the water. Both of 
these actions decrease sunlight to the bay’s 
bottom, killing aquatic grasses and interrupt-
ing the food chain. The result has been a con-
tinuous decline in certain species, particular-
ly famous Chesapeake oysters and blue crabs. 

Nevertheless, Claggett fi rmly believes that 
conditions in the Chesapeake Bay can be im-
proved. He is using NASA’s Earth Observing 
Satellite Landsat to gather data that may help 

inform important management 
decisions for the bay. 

With Landsat data, Claggett 
and his team have mapped 
the Chesapeake Bay area and 
can monitor landscape change 
over time. They are watching 
changes to impervious surfaces 
in the bay’s watersheds. He also 
monitors changes in tree cano-
py and other ground cover such 
as shrubs and grasses to deter-
mine loss of these habitats. 

Claggett uses the information 
from Landsat to model where 
the nitrogen, phosphorous and 
sediment that enters the bay 
originates. He can even de-
termine their quantities. Then 
the Environmental Protection 
Agency (EPA) and state gov-
ernment agencies can assign 
responsibility to businesses or 
governments for addressing 
nutrient and sediment sources 
that pollute the bay.

With Landsat data available 
globally, other places such as 
the Gulf of Mexico, Puget Sound 
or the Great Lakes, where ac-
tivities on land also greatly af-
fect water quality, could apply 
Claggett’s concepts. Like in the 
Chesapeake Bay, tools that al-
low humans to better manage 
activities on land may help save 
some of our most valuable wa-
ter resources.

And that is Geography in the 
News™. July 13, 2012. #1154.

PENNSYLVANIA

Baltimore

Washington, DC

Portsmouth/
Norfolk Area

Newport News/
Hampton Area

James R

Potomac R

Susqueha nna  R

NEW YORK

PENNSYLVANIA

OHIO

WEST
VIRGINIA

VIRGINIA

NORTH CAROLINA

MD

DE

NJ

C A N A D A

Chesapeake Bay
Drainage Area

© 2012

0

0

50 km

50 mi

Geography in the News 7/13/12 M. Shears

Chesapeake Bay

Sources: GITN #532, “Chesapeake Crabbing,” Aug. 11, 2000; and http://earthsky.org/
earth/peter-claggett-sees-change-to-chesapeake-bay-with-landsat



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


