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Larger Context:

Global change
Carbon balance

Process-level understanding



Objectives:

Recent vegetation trends— MODIS
e NDVI greening and browning

Spatial and temporal patterns
* ABOVE Core Region
e Arctic and Boreal
e unburned vs burned
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Information from other vegetation indices (VIs)

e NDMI and NDWI

e Tasseled-Cap Brightness (TCB), Greenness (TCG), & Wetness (TCW)



Annual Vegetation Indices (VIs)

maxNDVI - max Normalized Difference Vegetation Index
NDMI - Normalized Difference Moisture Index

NDW!I - Normalized Difference Water Index

TCB - Tasseled Cap Brightness
TCG - Tasseled Cap Greenness
TCW - Tasseled Cap Wetness

VI Trend Analysis
Thiel-Sen Median Slope
Mann-Kendall significance test at 95% confidence level.
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maxNDVI Browning and Greening Trends (2002-2015)
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maxNDVI Brownmg and Greening Trends (2002-2015)
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Fire History

* 30% of the Boreal
has burned

e 1.5% of the Arctic
has burned
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Much of the greening in the Boreal
can be attributed to post-fire forest

regeneration
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Time-series matters:

NDVI
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Time-series matters:
considering progressively longer time-series
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How can we learn more about these changes?

Look at what is happening with other indices...
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NDVI Browning and Greening correlations (r) with other Vis

VI trend correlations with NDVI browning
NDMI NDWI Brightness Greenness Wetness
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Northern Alaska
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Northern Alaska
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4 Subzone C: Arctic Ocean

* Hemi-prostrate dwar ‘
.. * Vascular plant cover
by frost scars and otl

Subzone D:

e Erect dwarf shrubs, sedges, mosses

* plants have regional variation with
some boreal forest species

* Low shrubs occur along streams.

e Patches of bare soil caused by
nonsorted circles, stripes, and a variety
of other periglacial features.




Canadian Arctic Bioclimate Subzone C, D, & E
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NDVI Trend greening M2
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Target known processes:
insect outbreaks
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NDWI trends can be useful for monitoring and
measuring insect outbreaks.
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Link observed changes to ecological and geophysical
processes

We can formulate and hone hypotheses explaining
observed trend trajectories.

Improved ability to model and predict future trends in
a climate change scenario.

Particularly relating to the fate of carbon.



Thank Youl!
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Vegetation Indices

NDVI photosythetic NIR - Red Band 2 -Band 1
activity NIR + Red Band 2 + Band 1
NIR - SWIR1640 Band 2-Band 6
NDMI il moist
SOl MOISHUE " "NIR + SWIR1640  Band 2 + Band 6
NIR - SWIR B 2-B
NDWI standing water > 1240 and and 5

NIR + SWIR1240

Band 2 + Band 5

Tasseled-cap = (C1 * band1)+ (C2 * band2)+ (C3 * band3)+(C4 * band4)+ (C5 * band5)+ (C7 * band?7)

Band band1 band2 band3 band4 band5 band6 band7

MODIS(nm) 620-670 841-876  459-479  545-565 1230-1250 1628-1652 2105-2155
bare ground

Brightness albedo 0.4395 0.5945 0.2460 0.3918 0.3506 0.2136 0.2678

vegetation

Greenness greenness -0.4064 0.5129 -0.2744 -0.2893 0.4882 -0.0036 -0.4169
soil & canopy

Wetness moisture 0.1147 0.2489 0.2408 0.3132 -0.3122 -0.6416 -0.5087



Summer Warmth Index trends 2002-2012
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