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The CONCERT project

. focuses on West Africa, which

contributed little to greenhouse gas

(GHG) emissions, but is severely
affected by Climate Change.

. aims at identifying emission mitigation
options for the major GHGs, in parallel
with improving food security in West

Africa.
. allowed the installation of Eddy

Covariance (EC) Towers for measuring
GHG fluxes over various land covers.
. will provide estimations and predictions

of GHG emission budgets with a

regional Earth System Model (ESM).

Engine (GEE) by Pipia et al. (2021).

Filling of cloud gaps with a GPR-based approach is already
implemented, testing of a second, more sophisticated cloud °

Vegetation dynamics

. data at high resolution are required
together with land cover information to
up-scale measured GHG emissions to

the country scale.

Deriving Sentinel-2 Leaf Area Index (LAI)

Gaussian Process Regression (GPR) model predicting green °
LAl from Sentinel 2 data implemented in Google Earth

mask (CDI, Frantz et al. (2018)) for comparison.
Processing of multi-year cloud free LAl timeseries around
the reserach sites at 20 m spatial resolution.

LAl [m?%/m2]

. have to be understood in more detall
regarding their spatial and temporal
patterns for reliable predictions on GHG
budgets in West Africa.

. can be provided by earth observation,
but global datasets are often coarse.

. need to be derived at a higher spatial
end temporal resolution.

Fig.1: Location of the CONCERT study sites with
EC towers in northern Ghana.
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Gap-filling of Copernicus Sentinel-3/PROBA-V LAI

Global product available at 300 m spatial and 10 days temporal
resolution for years 2014-2022.

« Gaps in timeseries in study region mainly during vegetation

period due to high cloud cover.
Gaps filled either by average LAI values (gaps > 5 timesteps) or

by applying Savitzky-Golay-filter (< 5 timesteps).
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Fig.3: Workflow for gap-filling of S3/PROBA-V LAI time series.

W "'[-?r*
+i

(@95

Fig. 2: a) Sentinel-2 RGB image over the Janga site the 09-08-2020, b) original (without
interpolation) Sentinel-2 LAl and ¢) interpolated LAl applying the GPR-based approach by Pipia
et al. (2021) for the same date.

RESULTS Gap-filled S3/PROBA-V LAI time series

Analysis of S2 LAI processing

Cloud gaps closed properly and timeseries smoothed (Fig. 3).

Gap-filled product each 10 days for 2014-2022 for West Africa
covering 4 x 10° km2 provided to project partners for comparison
with ESM results.

« Cloud masking is not sufficient, LAl values erroneously
calculated for original (not interpolated) LAI for cloud
boarder and shadow pixels (Fig. 2b).

* Clouds still visible in spatially interpolated product (Fig. 2¢)
and as unexpected drop in LAl timeseries values during

main vegetation period (Fig. 4). o 4 var
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