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DWEIEE / Theme of Research

The crystalline basement in Mozambique is made of old rocks with ages over 600 million. This formation occupies an equivalent area to 2/3 of
the country territory and can be found in the central-western and northern Mozambique. Exploring for groundwater resources in such areas is
challenging due to limited precipitation amount and high rates of evapotranspiration, characteristic for arid and semiarid regions, combined
with the complex structurally controlled hydrogeology. Effective explorations in such areas have been achieved by geophysical surveys to
locate thick zones of weathered basement. Such explorations require a considerable number of data, resulting in high cost of exploration,
usually not affordable for many African countries. In contrast, use of satellite imagery for groundwater survey has the advantage of providing
spatially distributed measurements on a temporal basis over large areas, including areas inaccessible and insufficient in the coverage of
detailed hydrogeological data. Therefore, with the present research we aim to specifying fractures, type of clay mineral and weathering degree
and integrate them efficiently with surface geology and geophysical data for the groundwater potential mapping.

@WEME / Outline of Research

For research, a case study area was selected in the northern province, Nampula, sitting in crystalline basement with complex geology, mainly
comprised of gneiss and granites. We acquired DEM data from Shuttle Radar Topographic Mission (STRM) to extract linear features and to
characterize the topography in the study area. Multispectral data from Sentinel-2B acquired from dry season were used to discriminate clay
mineral rich zones and, shallow groundwater zones through vegetation activity. A Modified Clay Index (MCI) developed in our previous studies
was applied for that purpose of mapping advanced weathering of the basement rocks. In addition, SAR data from Phased Array type L-band
Synthetic Aperture Radar (PALSAR) sensor on board of Advanced Land Observing Satellite (ALOS), was applied for estimation of the degree
of rock weathering. The processing and analyses of the data were executed at Chair of Earth Resource Sciences, Environmental Geosphere
Engineering Laboratory at Kyoto University.

OWMERME / Results of Research

In the study area a clear tie is conspicuous between SRTM lineaments with undifferentiated lineaments extracted from the 1:250 000 scale
geological map. Preeminent areas are marked by high lineament density and vegetation activity and, lowest values of MCI. These areas
represent elevated areas regarded as recharge zones. A limited number of productive water boreholes were found sitting in the low
backscattering coefficient, high MCI and intermediate to high lineament density zones. These zones are deemed to represent high weathering
degree of the regolith. Therefore, the thickness of the aquifers should be high in those zones.

@%5#%0DEE / Further Research Plan

The current outcomes of the research were presented at the Chair of Earth Resource Sciences, Environmental Geosphere Engineering
Laboratory's meeting with the aim to consolidate and improve the method. For the future, we should consider gathering more water borehole
data to enhance our interpretation of the results. Accordingly, field geophysical survey should be considered for ground truthing of the satellite
analysis. The final goal is to finalize the analysis an publish the overall results in an international paper.
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OWMEHEERE / Results of Research
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