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Overview

ÅLand Surface Phenology

ÅData

ÅCoarse scale analysis: climatic effects Ą

ïAtmospheric Oscillations

ïVegetation trend

ÅModerate scale analysis: climate & human 
impacts

ÅFine scale analysis: human impacts



Land Surface Phenology is the study of 
phenologywith satellite images

ÅPhenology is the study of periodic biological events 
in the animal and plant world as influenced by the 
environment.

ÅPhenology: derived from the Greek word phainoĄ

ïmeaning to show or to appear

ÅSatellites can not observe 1 plant or animal but 
ǊŀǘƘŜǊ ƻōǎŜǊǾŜ Řŀǘŀ ƛƴ άǇƛȄŜƭǎέΦ



Examples of phenological events:

Åsprouting and flowering of plants in the spring

Åcolor changes of leaves in the fall

Åbird migration and nesting

Åinsect hatches

Åanimal hibernation



DecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarch
FebruaryJanuary

NDVI (greenness):  

(NIR-RED)   

(NIR+RED)

Global climate change affects 

growing season timing!



ωStandard metrics derived are:

ςOnset of greening

ςOnset of senescence

ςTiming of Maximum of the 
Growing Season

ςGrowing season length

ωHowever, there are many 
more metrics available.

Phenological metrics describe the phenology of 
vegetation growth as observed by satellite imagery. 



SOS

Start of Season

End of Season

Duration of Season

Maximum NDVI

Time 

Integrated 

NDVI


