
Brian Oô Connor, Ned Dwyer, Fiona Cawkwell

ñOn a methodology to extract 

measures of seasonality from MERIS 

reduced resolution data to 

characterise seasonal trends in Irish 

vegetationò

ò



Objective:

ÅTo refine a methodology, using satellite-derived seasonality 

metrics, to characterise spatio-temporal trends in Irish 

vegetation seasonality according to landcover type

Why monitor seasonality? Evidence 

from phenology studies
ÅFagus sylvatica (Beech) are leafing up to ten days per decade 

earlier now than 30 years ago at Valentia phenological garden

(Donnelly et al., 2006)

ÅAnnual length of season has seen an increase of 10.8 days in 

Europe from 1959-1993 

Å(Menzel and  Fabian, 1999)



Current state of phenological 

monitoring in Ireland

ÅInternational Phenological Gardens (IPG)-six sites

ÅPeople's observations-www.biology.ie

Satellite remote sensing: land surface 

phenology 
ÅWide-swath sensors for broad-scale mapping, e.g. Envisat 

MERIS

ÅVegetation indices, e.g. MERIS Global Vegetation Index

ÅPhenological metrics describe the phenology of vegetation 

growth as observed by satellite imagery
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Project Methodology-Phase 2
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Time series analysis software: TIMESAT

Å1.2 km pixel, 6-year time series

ÅDeveloped by Eklundh, L. and Jönsson, P., Lund University, Sweden 



TIMESAT: to display raw data curve

1. Raw data curve

2. Noise Removed

3. Number of seasons

4. Smoothed data curve 

TIMESAT: to remove noise from dataTIMESAT: to plot number of seasonsTIMESAT: to fit a model curve



TIMESAT: Extraction of the Start of 

Season (SOS) metric

SOS 1 SOS 2

ÅSOS =Beginning of measurable photosynthesis

ÅWhen the rising limb has increased to a user-defined level (20% of the 

seasonal amplitude) measured from the previous local minimum



Overall measure of model 

performance using RMSE
RMSE: 

ÅSummarises the mean difference between observed and predicted values

ÅApplied to both Asymmetric Gaussian (A.G.) and Double logistic (D.L.) functions  
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Comparison of Beginning of Leaf 

unfolding (BO) and TIMESAT 

computed metric (SOS)
(earliest and

latest day of leaf

unfolding)

2003 2004 2005 2006 2007 2008 Mean

Range

Valentia

Observatory

86-112 84-127 76-121 89-131 97-147 70 -117 84-126

Modelled  SOS 81-90 121-130 91-100 91-100 91-100 111-120 101-110 

JFK Arboretum 97-122 57-138 No Data 120 No Data No Data 77-130

Modelled  SOS 91-100 61-70 101-110 81-90
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TIMESAT outputs: SOS estimated from 

fitted functions 
Line transect (A-B) shows variation in date

2003-2008 mean SOS

The colours represent the ten-day period of the start and they vary from 1 (Jan 1�±10) to 18(Jun 20-29). White 

pixels represent missing data or areas where no clear seasonal signal was found. Season starts in southeast 

around decade 6 (end of February) and shifts toward later dates to decade 14 in the northwest (mid May)


