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The NPS Inventory and Monitoring (I&M) Program
➞ Our National Park System is a cherished national asset.

➞ However, pressures from within and without are threatening 
the health of many National Parks. 

➞ The NPS I&M program is tasked with the systematic 
accounting and long-term monitoring of the natural 
resources of the 270 park units managed by the NPS.

➞ Phase 1 focuses on baseline inventories, including 
vegetation from high resolution aerial photography (see 
below http://biology.usgs.gov/npsveg/index.html)

➞ The second phase focuses on ‘operational’ and long-term 
monitoring of various biotic and abiotic natural resources

➞ Satellite remote-sensing data such as from Landsat data can 
address some of these immediate needs and contribute to 
the long-term monitoring goals of the NPS I&M program.

Abstract-The National Park Service (NPS) Inventory and Monitoring (I&M) Program 
is currently developing scientific protocols to inventory and monitor the natural resources 
of 270 park units with significant natural resources at the national level. The protocols are 
aimed at providing the critical tools needed by park managers for effective decision-making 
on the management and stewardship of the resources they are charged with protecting. We 
propose to develop and test a satellite-based regional land cover and land use monitoring 
protocol that addresses the immediate needs of the NPS I&M.

A pilot project that examines land cover/use changes at two parks in the Upper 
Delaware River Basin from 1984 to 2004 is proposed as a demonstration of the protocol. 
The approach is based on well-established algorithms used with coarse resolution data and 
uses state-of-the-art processing techniques. Sub-pixel fractions of tree, herbaceous and bare 
cover are derived at the 30m spatial resolution of Landsat data using higher resolution data 
and used to detect and monitor land cover changes in and around the Upper Delaware 
Scenic and Recreational River and Delaware Water Gap National Recreation Area park 
units, in the tri-state area of Pennsylvania, New York and New Jersey. The land cover/use 
products resulting from the application of the protocols are then used to guide the 
simulation of land cover/use changes within a simple Soil-Vegetation-Atmosphere-Transfer 
(SVAT) model in order to better understand the consequences of the measured land 
cover/use change on the water and energy cycles of the parks and surrounding areas. The 
data needed for product validation and model parameterization will be acquired with the 
assistance of students and teachers from area schools using protocols established through 
the GLOBE program. 

Example of NPS/USGS Vegetation Mapping Program 
Final Product derived from Aerial Photography

Research Objectives
➞ To develop, test and demonstrate cost-effective, satellite-based protocol to 

inventory and monitor land cover/use in and around National Parks in 
support of the NPS Inventory and Monitoring Program.

➞ Measure land cover/use changes and trends in the Upper Delaware River 
Basin from 1984 to the present using Landsat. 

➞ Validate the accuracy of land cover and land use change products using high 
spatial resolution data and field data acquired by students following protocols 
developed by the GLOBE program.

⇒ Use satellite and field data to parameterize a simple point-based SVAT 
model.

⇒ Use SVAT model to determine the impacts of the specific measured land 
cover/use changes on the water and energy cycles of the region containing 
the two park units.

➞ Provide data to simulate urban growth to 2030 with various growth scenarios 
using SLEUTH urban growth model. 

Collaborators
➞ Upper Delaware Scenic and Recreational River and Delaware Water Gap 

National Recreational Area Park units.

➞ Jessica Robin, Univ. of Maryland, GLOBE Program and GAPS model 
development

➞ Elissa Levine (NASA/GSFC): GLOBE Program, Soils

➞ Anita Davis(LDCM Education and Outreach)

➞ Jim Irons (NASA/GSFC) LDCM, Jeff Masek LDCM, LEDAPS

➞ Susan Riha, Cornell Univ., GAPS model development

➞ Scott Goetz and Claire Jantz (Woods Hole Research Center), SLEUTH 
Urban model 

➞ Pocono Environmental Education Center

Source: http://www.state.nj.us/drbc/spw2.gif

Study Area

Research Overview
Landsat Data
1984-2004

Rad., Atmos. Corr.
LEDAPS

High Spatial Resolution 
Training Data

CUBIST Regression 
Tree

%Tree, Grass, Bare
1984-2004

Validation Land Cover/Use Maps

Land Cover/Use Change
1984-2004

GAPS Model SLEUTH Model

Consequences of Land cover/use change 
on energy and water cycles

Urban growth in the Upper Delaware 
River Basin to 2030

Methods
➞ Protocol is inspired on continuous fields (% tree, grass and bare) 

approach used on coarse-scale satellite data but is done at the 
scale of Landsat.

➞ Uses high spatial resolution (I.e. 1m) aerial photography and/or
commercial satellite data for training/validation. 

➞ Uses state-of-the-art processing of Landsat data (radiometric 
and atmospheric corrections) through the Landsat Ecosystem 
Disturbance Adaptive Processing System (LEDAPS). 
http://ledaps.nascom.nasa.gov/ledaps/ledaps.html

⇒ Uses state-of-the-art regression tree algorithm (CUBIST) for 
generation of continuous fields (%tree, grass, bare) at the scale 
of Landsat data.

⇒ Uses landscape components for land cover change detection and 
monitoring.

➞ Validation involves students/educators from area schools within 
the setting of a national park.

GAPS:
General Purpose Simulation Model of the

Atmosphere-Plant-Soil System

⇒ Capacitance soil-vegetation-atmosphere transfer (SVAT) model

⇒ Simulates processes with multiple approaches

⇒ Menu driven and allows user to input and edit files

⇒ Dynamic visualizations displayed during simulations

⇒ Runs on any computer with any MS window operating system

⇒ Developed by Dr. Susan Riha at Cornell University 

100 % Forest Vegetation No Vegetation



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [4320.000 2592.000]
>> setpagedevice


