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Using Reflected Light

¸ Sensors collect light

¸ Express as an intensity within a wave length band

http://rst.gsfc.nasa.gov/Front/tofc.html



¸ Sensors

¸ Processing and timing of data collection and 
classification

¸ Uses of imagery

ï Direct detection

ï Habitat susceptibility

ï Plant movement

ï Vegetation change through time

Outline



Using Reflected Light

¸ Multispectral has 3 to 9 
bands

¸ Hyperspectralhas 32 to 
256 bands

¸ Both multispectral and 
hyperspectralcan 
include visible, infrared 
and thermal bands



MODIS SPOT 4 IKONOS
Pixel size 250 to 1000 m 15 to 30 m 10 to 20 m 3 m
Return Interval 2 days 16 days 26 days 3 days
Bands 36 (0.4 -14 um) 7 (0.45 - 12.5 um) τ ɉπȢυ ɀ ρȢχυ ÕÍɊ4 (0.45 -0.85 um)

LandSat 7

Sensors



MODIS



MODIS

¸ http://directreadout.sci.gsfc.nasa.gov/index.
cfm?section=home&page=overview

¸ Coarse spatial resolution 

¸ Fine spectral resolution

¸ Assess change, provide environmental 
parameters for community susceptibility 
assessment



LandsatData

¸ http://landsat.usgs.gov/index.php

¸ Coarse resolution (spectral and spatial)

¸ Assess change, provide environmental 
parameters for community susceptibility 
assessment

¸ Both current and historical looks at our 
landscapes



Spectral vsSpatial 
Resolution



¸ Sensors

¸ Processing and timing of data collection and 
classification

¸ Uses of imagery

ï Direct detection

ï Habitat susceptibility

ï Plant movement

ï Vegetation change through time
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Timing of Imagery Collection

¸ Avoid collection during fires.

¸ When is plant species visible?

¸ Timing to some species may limit ability for 
direct detection of other species.



Separate 
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¸ Classification considerations

ï Are spectral aspects all that 
is important?

ï Plant community 
susceptibility

ï Adjacent larger patches

Improving Detection



¸ Classification considerations

ï Is spectral aspects all that 
is important?

ï Plant community 
susceptibility

ï Adjacent larger patches 
(green = B. pepper, yellow 
= likely B. pepper)

Improving Detection

Brazilian pepper in the Everglades



Why does a supervised 
classification make sense for 

NIS detection?



Questions?

Sensors
Processing/timing data collection 

and classification



¸ Sensors

¸ Processing and timing of data collection and 
classification

¸ Uses of imagery

ï Direct detection

ï Habitat susceptibility

ï Plant movement

ï Vegetation change through time

ï Restoration planning

Outline



Direct Detection

¸ Hyperspectralimage
Sensor mounted in an airplane

¸ Spotted knapweed 
detection

¸ Minimum patch 
detected was 3 m2

¸ Usually require 9 pixel 
area

Lake Pend Oreille, Northern Idaho



Direct Detection at 9 Pixels

¸ MODIS 

ï 560,000 m2

¸ LandSat7

ï 8,100 m2

¸ Spot 4

ï 8,100 m2

¸ IKONOS

ï 81 m2



Evaluation

¸ Remote sensing unlikely 
to be useful except for 
large scale changes

¸ However, spotted 
knapweed  was removed 
to create model airplane 
landing strip


