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Introduction

Too often we receive Level 1 Landsat products without paying attention to the calibration that has been applied to the data V3
For Landsat 5 {L5] Thematic Mapper {TM] products there has been 4 different radiometric calibrations used over the past 25
vears from the US. Geological Survey {USGS| Earth Resources Observation and Science (EROS). Pre-launch, Internal
Calibrator {IC}, Look-Up Table 2003 {LUT03}, and Look-Up Table 2007 {LUTO7), have been used. It is important that one
understands the differences that can exist in remote sensing science products when the calibrations change.

[http://landsat usgs.gov/science_calibration php) Calibrations tie together a legacy of data covering 36 years of Earth
observations. However, the importance of ensuring that data is consistent is not clear to many in the user community. This
poster will show how several common science applications differ, with all things being equal except calibration. Currently
the USGS has began distribution of all Landsat data at no cost to the user. Given the importance of having the latest
calibrations for remote sensing applications users should download new products if their calibrations are out of date.
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Creating indices can amplify the effects of gain changes in individual bands by
combining bands. The Normalized Difference VYegetative Index (NDVIJ, is one
example. NDVI iscreated by transforming red (R} and near infrared (NIR)
spectral band data into an entirely new image using mathe matical formulas to
calculate the value of each pixel. The Normalized Burn Ratio {NBRY, is another

example provided here isthe Jasper fire of the Black Hills in South Dakota, which burned in August of 2000. The Jasper Fire Pre-Jaunch Cal
image to the above left isthe fire area mapping, which isthe same perimeter for both pre-launch and LUTO7 v
calibrations. The above center image isthe burn severity map created with a differenced Normalized Burn Ratio
[dNBR}, between the pre-fire and post-fire images. The burn severity is then classified into the center map. The
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: _ map on the above right is a difference image {enhanced), for pixels that change between the pre-launch and LUTO7 ~  taseerFireLUTCal
example of a transformation using NIR (Band 4)and NIR (Band 7. calibrated map products. On the right the changesare found in a tabular form
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NDVI LUT0? In the NDVI example right, the transformations differences can be seen. ; ¥ ook o70]
Band4— 90(Band3) Although the same image was used to produce these, one can detect

Figure 3 — MTSB, a practical example of a change In the results from calibration differences.

differences in vegetation intensity between the two products.
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Unsupervised Classifications

In"unsupervised classification individual pixel are compared to cluster
groupings to see which one it is closest to. A map is created of all pixels
in the image, classified as to which cluster each pixel is most likely to

I Pre Launch ' @ UT07’6 l \ . DN belong. For the majority of the pixels, the cluster can be easily identified.
iy s 2 - AN z | However, many pixels on the fringe of features, called mixed pixels, may
5\ ) . 3 : identify with more than one cluster if changes are made ta the calibration Class 5 » Class 6 , Class 7

This analysis is intended to show how minor changes in calibration can
cause class changes in the classification map. This is most evident in
unsupervised classifications, but also affects supervised classifications,
especially in the mixed pixel fringes.

Classification Difference Mapping

When comparing two classifications for datasets which only difference is the calibration,
there are differences that can be easily seen in the map product as well as the statistics
produced fromthe data. For this analysis the differences between classifications performed
on pre-launch calibrated data vs. LUTO7 calibrated data. The differences can be visualized

Figure 2 — Memphis, Tennessee Image classification using the same image processed with inthe class difference maps above, as well as tabularto the right. The change maps show
a pre-launch and LUTO7 calibration method each pixel that changed fromone class to a different class between the two classifications.
CLASS 1 (Red) - Water (clear) / CLASS 2 (Green) - Water {sediment-filled) / CLASS 3 (Blue) - Indeterminate These data were processed using Isodata unsupervised classification with ENVI using 5%

{forest, bare ground, cloud shadows}/ CLASS 4 Yellow) - Forest 1 / CLASS 5 (Lt turqouise) - Forest 2 + Bare Soil Acknowledge ments class threshalds

/CLASS BPink} -Veg 1 (crop/grass) CLASS 7 {Pumple) -Veg 2 {crop/grass + sandbars)
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Gyanesh Chander and Md. Obaidul Haque for recalibration methads. Figure 4 — Classification Difference Mapping, demonstrating how classes change given a change in gain levels
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