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Trends in Peak-Summer NDVI
• Example site: Fort McMurray, 

Alberta

• Land cover and disturbance

• Canadian EOSD LC map based on 
Landsat 7 ETM+ data circa 2000

• Canadian Large Fire Database 
combined with CCDC-based 
disturbance

• NDVI trends

• Detected using panel linear models 
at ~500-m scale



Disturbance is 
the dominant 

driver in greening 
and browning 

trends in boreal 
Canada

• Disturbances early in the 
record produce positive 
trends

• Disturbances late in the 
record produce negative 
trends



Trends for 
undisturbed 
forests show 

broad regional 
patterns• Eastern forests show slight 

greening

• Western forests show slight 
browning

• Much smaller magnitude of 
trends than for disturbed forests









Detecting phenology from Landsat
• Method based on Melaas 

et. al, 2013 paper in RSE

• All observations for a pixel 
are sorted by julian date

• Logistic curves are fit 
independently to the spring 
and fall periods

• The transition date for each 
year is based on deviation 
from that function



Phenological dates are 
temperature/photoperiod driven





2015

SWIR Band 5

Slow growth - no change identified

2001



2015

SWIR Band 5 Abrupt change (fire) in 2014

2001



2001
2015

Upper Kenai Peninsula (just 
south of the town of Kenai)

Year of change - blue is more 
recent orange is older

Change



Kenai Peninsula - Homer

Year of change - blue is 
more recent orange is 
older.

2001 2015

Change



Current project tasks
• Creating tiled Landsat data 

according to the ABoVE grid and 
projection system

• Testing disturbance detection on a 
sample tile

• Will test the peak-summer NDVI 
trend mapping and phenological 
date mapping next



Product table for proposed outputs
Name Data Format Date Range Temporal Scale Spatial Scale Units

Disturbance date (last) GeoTIFF 1985* to 2015 1 per study period 30-m Month-Year

Disturbance date (first) GeoTIFF 1985* to 2015 1 per study period 30-m Month-Year

Peak-Summer NDVI composite GeoTIFF 1984 to 2015 Annual 30-m NDVI

Peak-Summer NDVI trend GeoTIFF 1984 to 2015 1 per study period 30-m NDVI/year

Peak-Summer NDVI trend significance GeoTIFF 1984 to 2015 1 per study period 30-m Unitless

Date of spring onset GeoTIFF 1984 to 2015 Annual 30-m Day of year

Date of fall offset GeoTIFF 1984 to 2015 Annual 30-m Day of year

Mean date of spring onset GeoTIFF 1984 to 2015 1 per study period 30-m Day of year

Mean date of fall offset GeoTIFF 1984 to 2015 1 per study period 30-m Day of year

*No detection possible for the first year in the record (1984).



Questions? Comments?



Extra slides
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