2021 EUROGEO Annual Meeting and Conference

7 Madrid, 22-23 April 2021 X T
-/ UNIVERSIDAD
'~4” DE MALAGA eure ot

e Historia ,
g e . CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Seasonal Trend Analysis of MODIS-EVI time series over Europe (2000-2020)

Oliver Gutiérrez Hernandez *, Luis V. Garcia 2

! Department of Geography, University of Malaga (UMA), *Corresponding author, mail: olivergh@uma.es
2 Institute of Natural Resources and Agrobiology of Seville (IRNAS), Spanish National Research Council (CSIC), mail: Iv.garcia@csic.es

Figure 1 Figure 2

1. INTRODUCTION The human footprint Global surface temperature since 1880

- Global change!l) refers to planetary-scale changes in the
Earth system, and more specifically, to interferences and Global Land and Ocean
disruptions as a whole produced by human activity on the

processes that determine the balance of the planet. Figure 1

- Global warming(?is part of global change and refers to the
long-term heating of Earth’s climate system observed since
the pre-industrial period due to human activities, which

increases heat-trapping greenhouse gas levels in Earth’s
Figure 2

atmosphere.

- Concerning that, there is increasing evidence associating
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vegetation and land-cover changes with warmer

temperatures and land-use changes. From the mid-1980s The human footprint is measured using eight variables: population density, Regarding climate change, one of the most obvious signals of global
onwards, satellite data has been used to study these croplands, pasture lands, built-up environments, electric power infrastructure, warming is the rise in global average temperature over the past several
processes. In this work, we deal with this research front. roads, railways, and navigable waterways. Source: EarthData (NASA) decades. Source: NOAA Climate

MODIS

Moderate Resolution Imaging Spectroradiometer

2 RESEARCH OBJ ET|VES - This research aims to detect the main trends in the seasonality of vegetation

over Europe by using remote sensing gridded data and time series analysis.
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2. DATA & METHODS Study area: Europe Seasonal Trend Analysis (STA)

- Europe® covers about 10.180.000 km?, Figure 3 _ . o
Remote sensing Software Processing satellite imagery
- Preprocessing (R environment): MOD13A2 MODIS products S il ' e T R .
were used in this research using MODIStsp R package®. The .. | 4.1 % S R ‘ °
V6 product provides two Vegetation IndicesP): the st ocean ' ‘_ %
Normalized Difference Vegetation Index (NDVI), and the | | NIR Blue Mask
Enhanced Vegetation Index (EVI), which we used in this T (NIR — RED)
C . Bleck Sea ] ’ """ (NIR+C,+* RED — Cy« BLUE + L)

research. EVI is similar to NDVI, but EVI corrects some EVI time series (2000-2020)
atmospheric conditions and canopy background noise and is o n =252 months STA approach

.y . . Figure 4.1 l‘ ““' : Software ; .
more sensitive in dense vegetation areas. ' . - Observations = Modelling

Europe is a rou of connected TerrSet A e B

- Analysis (Terrset environment): From the gridded monthly P Srotp 4.2 @ e e

Geospatial Monitoring a!ﬂﬁModolin;: System

eninsulas and nearby islands in the west
time series (2000-2020) of the Enhanced Vegetation Index g Y

of the Eurasian supercontinent. The
(EVI), we applied the Seasonal Trend Analysis'® to detect P

o o . Arctic Ocean borders this territory to the ()’%
significant trends (Mann-Kendall Significance!”): p-value <
, , _ north, the Atlantic Ocean to the west, the STA is based on: 1) Harmonic analysis of each year to extract the annual and semi-annual harmonics; 2) Trends in
0.05) in the seasonal inter-annual curve: amplitude and
Figure 4.2 Mediterranean Sea to the south, and Asia these harmonics' parameters over the years are then analysed using a median-slope procedure; 3) Images of
phases parameters. ' _
to the east. Source: own elaboration. these trends are used to create colour composites highlighting the amplitudes and phases of seasonality trends.
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3. RESULTS Trends in seasonality ~ Trends in annual mean EVI EVI fitted seasonal curves
- From 2000 to 2020, most of the European territory (~70 %) | 046
has experienced significant trends (p < 0.05) in the 0.42
seasonality of EVI, Figure> 038
0.34
- From the European territory, which has shown significant 0.30
0.26
trends in the same period, over the 80 % has experienced 0.9
positive trends of an annual mean (called Amplitude 0 in STA 0.18
. rends 0.14
procedure) of Ev|, Figure 6 e 010 o P €
W Browning Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov De
- The EVI fitted seasonal curves modelled for the whole of o, ooen ey A AT AR sE TR TR T
Europe show a change in the seasonality of vegetation with All coloured (e?<cerpt grey) areas on This image expresses significant trends These are the EVI fitted seasonal curves modelled for the
o trend th of th Figure 7 land characterize trends that are (p < 0.05) in Amplitude 0 (annual mean whole of Europe. The continuous line shows the modelled
a greening trend every month ot the year. significant at the p < 0.05 level for one EVI), from the browning (negative trend for the start of the series (2000), and the dashed line
or more sha.ape parameters. Source: trends) to the greening (positive shows it for the end of the series (2020). Source: own
own elaboration. trends). Source: own elaboration. elaboration.
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