Jeremy Bracone, John Brock, Amar Nayegandhi
2006 ESRI User Conference
August 10, 2006




a USGS

science for a changing world

Topics

@ Previous studies relating to park
management.

@ Current study — Topographic Complexity
2 Description of Methods
2 Accuracy and Usefulness
2 Questions and Future Goals
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Previous Park Management Studies

¢ Develop methods for extracting
geomorphologic features from data
Detect and quantify dune
formation and migration
2 Shoreline mapping and
monitoring
Map shoreward edge of
vegetation
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= Dat

= Unique Dune IDs.
= Dune-Only DEI

= Base Elevatior
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Determining Topographic Complexity

& Rugosity — Surface Roughness + Vertical Relief

@ Important factor for assessing the complexity of
coral reef habitats.

# Rugosity Is significant factor in controlling species
diversity and distribution
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Determining Topographic Complexity

@ Measured In field by divers draping a chain
along a transect.

2 Length of Chain / Linear Distance = Rugosity

@ Grayscale Satellite Imagery
2 Light intensity Is analyzed to derive rugosity
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topographic complexity
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airborne lidar surveys
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Problems

& Current Rugosity algorithm heavily biased
towards areas with high slope.

& Makes distinguishing between a rough slope
and a smooth slope impossible

% Rugosity calculations for steep fringing
reefs will primarily reflect slope.
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Surface Complexity

@ Surface Complexity (or roughness) differs
from Rugosity

@ Examines the roughness of the surface after
compensating for topographic relief

@ Unit change to percent:
2 Percent more complex than a flat surface
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ridded Map Distance (d)

2D Rugosity Calculation = + = s/d

Slope Compensated Rugosity  _ = s/d’
( Surface Roughness/Complexity )

Same
Gridded Map Distance (d)
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Current Studies Utilizing Rugosity

& Study of the development of the FL Keys.
2 Hypothesis:

e Rugosity increases southeastward towards older reef
structures due to reef decay

e Can be used as an indicator for reef maturity
@ Utilizing Rugosity as an indicator of species
diversity.
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Future Inquiries into New Algorithm

@ How do different surface complexity values
relate to habitat?

@ |s there a relationship between surface
complexity value and substrate?

@ |s a smaller kernel size more useful for
surface and substrate relationships?
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Integrated Remote Sensing and Modeling Group Website:

http://coastal.er.usgs.gov/remote-sensing/
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