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USGS GNIS

2
Screenshot from USGS The National Map Viewer website



GNIS Feature Classes

3



4

aŀǇǇƛƴƎ DǊŀƴŘ /ŀƴȅƻƴΧ

Screenshot from USGS The National Map Viewer website
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aŀǇǇƛƴƎ DǊŀƴŘ /ŀƴȅƻƴΧ

Screenshot from USGS The National Map Viewer website

https://geonames.usgs.govhttps://geonames.usgs.gov

https://geonames.usgs.gov/
https://geonames.usgs.gov/


Grand Canyon

6Screenshot from Wikipedia

https://en.wikipedia.org/wiki/Grand_Canyon
https://tools.wmflabs.org/geohack/geohack.php?pagename=Grand_Canyon&params=36.3_N_112.6_W_type:landmark_region:US-AZ_scale:300000


VTopographicmapping

V3D digital terrain modeling 

VGeovisualization

VDigital landscape modeling

VK-12 education

VTourismpromotion

VConservation

VIndigenous culture documentation / mapping

VLandscape art
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Potential Applications
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Geomorphometric Mapping Methods

Gruber et al. (2017). Geoderma308, 9ς25. 9
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GEOBIA 
Segmentation 

& 
Classification

Arundel ST, Sinha G (2018). Validating 
the use of object-based image analysis 
to map commonly recognized landform 
features in the United States. 
Cartography and GIS, 46(5), 441-455.



Source: Jenness, J. (2006). Topographic 
Position Index (TPI) Manual. 11

Topographic 
Position 

Index (TPI)
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Benthic Terrain Modeler

Source: NOAA 
Office for Coastal 
Management



Wood J, 1996. The geomorphological characterisationof digital elevation models. PhD Dissertation. 13

Morphometric Features



Jasiewicz, J & Stepinski, T. F. (2012). Geomorphons-a pattern recognition approach to classification and mapping of landforms. Geomorphology (182).  

Geomorphons
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PARAMETERIZED 

MODELS
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Parameterization
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²ŀŜƭ IŀǎǎŀƴΣ aŀǎǘŜǊΩǎ ¢ƘŜǎƛǎΣ hƘƛƻ ¦ƴƛǾŜǊǎƛǘȅΣ нлнлΦ

White Mountains, NH
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²ŀŜƭ IŀǎǎŀƴΣ aŀǎǘŜǊΩǎ ¢ƘŜǎƛǎΣ hƘƛƻ ¦ƴƛǾŜǊǎƛǘȅΣ нлнлΦ

Smoky Mountains, TN-NC
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²ŀŜƭ IŀǎǎŀƴΣ aŀǎǘŜǊΩǎ ¢ƘŜǎƛǎΣ hƘƛƻ ¦ƴƛǾŜǊǎƛǘȅΣ нлнлΦ

Colorado Plateau, AZ
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2020
²ŀŜƭ IŀǎǎŀƴΣ aŀǎǘŜǊΩǎ ¢ƘŜǎƛǎΣ hƘƛƻ 
University, 2020.s 20

White Mountains, NH
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PEAKS

Morphometric Features Parameterization

Slope CurvatureWindow Size
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Morphometric Features Parameterization
C

o
lo

ra
d

o
 P

la
te

a
u

, 
A

Z

PEAKS

Slope CurvatureWindow Size

RIDGES



23

Morphometric 
Features

Parameterization

Window Size Slope

Curvature

23



VStudy area does not induce significant differences in the 
choice of best parameter values

VWindow size best between 300 to 400m
ü< 300 m Ą disjointed features and noisy pattern
ü> 400 m Ąmisses a lot of features; thick ridges and valleys

VSlope thresholds vary for linear and non-linear features 
üPeak (non-linear eminences) Ą ~5° slope 
üLinear eminences / depressions Ą ~5° - 10° slope

VCurvature thresholds also vary for linear and non-linear 
features 
üPeak (non-linear eminences) Ą ~ 0.001 curvature
üLinear eminences / depressions Ą ~ 0.0001 curvature
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Morphometric Features Parameterization



VhǾŜǊƭŀȅƛƴƎ ŜȄǘǊŀŎǘŜŘ ²ƻƻŘΩǎ ǇŜŀƪ ǇƻƭȅƎƻƴǎ ǿƛǘƘ 
DbL{ {ǳƳƳƛǘ ŦŜŀǘǳǊŜǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ Χ
üLǘ ǿƛƭƭ ōŜ ǇǊŀŎǘƛŎŀƭƭȅ ƛƳǇƻǎǎƛōƭŜ ǘƻ ǳǎŜ ǘƘŜ ²ƻƻŘΩǎ 

method to reliably identify salient non-linear 
eminence peaks and areal extents
üToo many extraneous peaks needed to capture all 

GNIS summits inside some peak polygon 

üBest parameters selected to maximize visual appeal of 
extracted peaks leads to several missed GNIS Summit 
features

üIf parameters are selected to maximize proximity of 
peak polygons to GNIS Summit features, the quality of 
extracted peaks is unacceptable
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Morphometric Peaks vs. GNIS Summits
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Geo-
morphons

²ŀŜƭ IŀǎǎŀƴΣ aŀǎǘŜǊΩǎ ¢ƘŜǎƛǎΣ 
Ohio University, 2020. 26

White Mountains, NH


