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e All trends are positive, though most are small




Landsat difference map
Subtracting 1977 from 2011
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* The difference is positive overall (mean = 0.06 NDVI units = 0.002 NDVI units/year)
e Similar scale of NDVI change as seen with GIMMS data



Landsat NDVI trend 1977 to 2011

NDVI trendlyr
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e Patchiness due to variable cloud cover in
different years: 1977, 1979, 1985, 1986, 1989,
2001, 2002, 2005, 2007, 2008, 2009, 2011




Significant trends in Landsat NDVI 1977 to 2011

Trend in NDVl/yr
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* Significant trends are negative overall (mean = - 0.0037 NDVI units/year)
e Small amount of area has significant trends (< 10 %)



Histogram of Significant Trends in Landsat NDVI 1977-2011
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Significant trends in Landsat NDVI 1977 to 2011

Trend in NDVl/yr
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Significant trends in Landsat NDVI 1977 to 2011
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Significant trends in Landsat NDVI 1977 to 2011
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Significant trends in Landsat NDVI 1977 to 2011
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Tasseled-Cap Index Transformation

Orthogonal statistical analysis (like Principal Components Analysis (PCA))
e Designed for Landsat data
e Separate transformations developed for TM and ETM data, none
available for Landsat 8 data yet

Uses 6 Landsat bands (1, 2, 3,4, 5 and 7)

Returns 3 indices
e Tasseled-Cap Index 1 — Brightness
e Tasseled-Cap Index 2 - Greenness
e Tasseled-Cap Index 3 — Wetness

Processed in ENVI using the MSS and TM Tasseled-Cap Transformations

e Used 1985, 1986, 1989, 2001, 2002, 2007, 2008, 2009, 2011
e Could not use 1977, 1979 (MSS), or 2005 (SLC gaps)

(Crist and Cicone 1984)
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3-Dimensional
view of significant
trends in tasseled-
cap indices, 1985
to 2011
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(Ducks Unlimited, 2013)
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3-Dimensional graph of tasseled-cap index trends 1985-2011



Code Cover type Km? (Jorgenson & Heiner 2003)
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3-Dimensional graph of tasseled-cap index trends 1985-2011
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Landform

I Drained thaw-lake basin Raynolds et al. 2014
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Cumulative Impacts Map C
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cyan blue areas are dominated by increased wetness

darker blue areas have increased wetness and decreased brightness
pale blue to white areas have increased greenness

vellow areas have decreased wetness and increased brightness
purple areas have no change
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Summary

AVHRR shows positive NDVI trends
Simple difference with Landsat also shows positive NDVI trends

Statistical trend analysis shows decreased NDVI trends
e < 10% of area has significant NDVI trends (p< 0.05)

Tasseled-Cap Indices provide additional information
e Significant increased greenness on over 1/3 area
* Increased wetness counters this, leading to negative NDVI

In developed areas, changes on and adjacent to infrastructure
are evident
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