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Monitoring vegetation dynamics In
semi-arid rangelands of South Africa by fusion of high temporal
resolution MODIS data with high spatial resolution RapidEye data
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g " High spatial and high temporal resolution time series from remotely sensed data capture vegetation dynamics and offer the
+  possibility of relating those to measurements collected in the field
5 " The derivation of temporally dense data at high spatial resolution is still difficult with optical imagery
g " Fusion of remotely sensed data from different sensors with different spatial and temporal characteristics is an efficient
£ solution
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Kathu Bushveld Bush Cover < 5% Pixel based regression of the observed RapidEye scenes against the correspondent ESTARFM predicted images for the Kathu Bushveld
subset, summarized for bush cover classes. The bias is given as its value relative to the mean value of the observed image.
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Time series of mean NDVI values calculated for all MODIS pixel size extents
classified as containing <5% bush cover, derived from RapidEye, MODIS and
synthetic ESTARFM imagery.
" The fusion method vielded 76 synthetic images (38 images for each subset) at RapidEye resolution
= Correlation between observed and predicted images was generally high (Red: 0.80 < R*< 0.92, NIR: 0.83 < R*< 0.93)
" For all dates, the NIR band yielded better results than the red band
" The data was used to calculate NDVI time series suitable for comparison to NDVI time series derived from RapidEye and
MODIS images
" |[mage fusion is useful for generating a time series for monitoring vegetation dynamics at high spatial and temporal
resolution O
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" Prediction accuracy is good during phases of little vegetation dynamics, but deteriorates during times of quick =
vegetation growth =3
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" |mage fusion shows strong prediction performance at sub-MODIS scale in heterogeneous vegetated areas o
= The derived NDVI time series reproduces the characteristic phenological development of different vegetation types @
well and inherits more information than either MODIS or RapidEye alone
e = Fusion algorithm: ESTARFM (ZHU, X., CHEN, J., GAO, F., CHEN, X., MASEK, J.G., 2010: An enhanced spatial and temporal adaptive reflectance fusion model for complex
= 3 heterogeneous regions. Remote Sens. Environ. 114, 2610 — 2623.)
(T _g = Synthetic images were computed using 10 RapidEye scenes as input, combined with the corresponding MODIS images acquired at the closest possible date
E @ * Coarse-resolution information at prediction dates (t,) was provided by 38 MODIS images
‘E“ = Accuracy assessment: Nine independent RapidEye scenes were used to compare predicted images to observed ones, on a band by band basis
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= We calculated the bush cover within each MODIS pixel to account for mixed signals at coarser resolutions

This study was carried out as part of the research project “Resilience, Collapse and Reorganisation in Social-Ecological
Systems of African Savannas” (FOR 1501), funded by the German Research Foundation (DFG). We thank the DLR for
the provision of RapidEye data from the RapidEye Science Archive and for providing access to the CATENA processing
system. The MODIS data product was obtained through the online Data Pool at the NASA Land Processes Distributed
Active Archive Center (LP DAAC), USGS/Earth Resources Observation and Science (EROS) Center, Sioux Falls, South
Dakota (https://lpdaac.usgs.gov/data access).
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