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RESULTS

1 - Temporal accuracy assessment of the BFASTm-L2 change detection approach on a set of

simulated data with four types of change (in amplitude, length of season (LOS), number of season
(NOS) and abrupt change (Break/trend)), and different intensities (represented by the colors),
with true changes located in 201 1. Comparison is performed with BFAST lite. BFASTm-L2 is more
effective in detecting seasonal changes (LOS and NOS) and abrupt changes than BFAST lite.
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challenges and, on the other hand, undermining the right of peoples to self-determination over

natural resources. Because information on those acquisitions is often opaque and scarce, 2 - Spatial assessment of the BFASTm-L2 change detection approach over a 200x200 MODIS

systems allowing near real-time LSLAs detection, characterization and monitoring are ) . . .
Y N9 > ! Y pixels area in Senegal, with ground-truth data on the location of LSLAs (represented by red

]
needed’. polygons) installed after 2000. Comparison is performed with BFAST lite. Maps represent the

normalized magnitude of change of the breakpoint selected on the 2003-2018 MODIS NDVI
time series. The BFASTm-L2 approach (right figure) is able to spatially highlight LSLAs induced

In this context, the increasing availability of free-of-cost global satellite data products
has shown great potential for providing insights into land dynamics, particularly of large and
remote areas. While LSLAs are not directly observable from remote sensing images (no one- dreieres, o eppescd i BEAST [fie M Feural
to-one relation between land cover and functionality), they may be inferred from observable
land cover and spatio-temporal characteristics at different scales, and structural elements in
the landscape. At a pixel level, land use and land cover (LULC) changes are often detected
using change detection algorithms applied on temporally-dense satellite image time series
(SITS) of vegetation indices 2. So far, most of the LULC change studies have focused on
forested land covers where significant deviations (anomalies) from the mean are relatively

easy to detect 3. However, LULC changes, and in particular human-driven ones such as those

induced by LSLAs, often imply a change in (seasonal) interannual patterns (not always with —

significant shifts from the mean) , that are less well detected by change detection algorithms # [ LSLA field database

Accurate, automatic and fast detection of those type of changes would thus pave the way for
. o . Coordinate System: EPSG 4326
the development of generic and unsupervised approaches to LULC change detection. Credits: Google Earth
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MATERIALS AND METHODS

This study proposes a simple method to automatically select at large scale, in dense MODIS

NDVI time series with multiple breakpoints, the optimal breakpoint linked to the most

0,20 - 0,40
important land use change (i.e. linked to the most important seasonal change). The detection g : 0,40 - 0,60
method proposed here (BFASTm-L2) is based on a two-step approach: 10,60 - 0,80
1- the detection of (if any) breakpoints in dense MODIS NDVI time series using the very = > 080
fast BFAST monitor algorithm >; | |
2- the selection, for each pixel, of the breakpoint associated to the biggest . 2 . ——
seasonal change based on a L2 similarity-distance
The approach was tested on a set of 151 200 simulated time series with different unique
change types and multiple noise /change intensity levels 4. It was then tested over an area of 3 - Running times 160 il giﬁgrﬁz S o
200x200 pixels in Senegal, for which we have ground-truth data on LSLAs. Comparisons were Running times of BFASTm (BFAST monitor), 140 _._. |2 using BFASTm breakpoints /"
performed with the recently launched BFAST Lite °. BFASTm-L2 and BFAST Lite to process 2000- oo MBS //
2021 MODIS NDVI rasters of different sizes 52:100 Average number of breakpoints: 22/’/
* EseleCted AIEEpEE (50x50 to 200x200 pixels) were registered. The g ,/,
| ﬂ h ” “ average number of breakpoints found by BFASTm g o //’,
7 q ~ in the 200x200 area was 22. BFASTm-L2 shows to ¢« © o .
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1 - Detection of ?;(e)i‘;z‘r"”ts with BFAST : \j | U W “ The change detection approach developed in this study, BFASTm-L2, proved to be:
. 1. Able to effectively detect seasonal changes (in length of season (LOS) and in number of
, Breakpoints’ L2 distances seasons (NOS) and abrupt changes. Its performance on a simulated data set was better than
BFAST Lite one.
v > - Selection of biggest L2-distance bp 2. BFASTm-L2 magnitudes are useful in spatially highlighting land use changes as those induced
A by LSLAs implementation.
2 - For each breakpoint (bp): selection of 3- 3. BFASTm-L2 is very fast, allowing its application at large scales.
years subsample before and after bp Studies to reduce the detection of gradual (monotonic) trends are on-going, as well as image
analysis to discriminate LSLAs induced changes from other land surface dynamics.
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