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Summary 

Africa, Asian and Australian continents are experiencing impacts of climate change that is affecting 
their water potential, thereby worsening the situation for its inhabitants who rely heavily on rain-fed 
agriculture particularly in Africa and Asia. Monitoring changes in stored water as a result of climate 
change in these continents is however compounded by sparse monitoring networks, insufficient large 
scale in-situ hydro-meteorological data, lack of systematic approach to monitoring, impacts of climate 
variability and human-induced factors such as water withdrawals, hydro-power, etc. My research stay 
at Karlsruhe Institute of Technology (KIT; July-September 2015) focused on monitoring not only 
changes in stored water (surface, groundwater, ice/snow, and biomass), but also global warming and 
its impacts in these continents. In essence, the work motivates geodesists to “think out of the box” 
and face the emerging challenges of the 21st century exemplified by the increase in severity and 
frequency of droughts in the Greater Horn of Africa (GHA) and the challenges posed by the changing 
monsoon characteristics in Asia, among others. Besides the work above, my period at Karlsruhe was 
also used complete three Springer-Verlag books [1,2,3] and other Mathematical-related publications 
[10,11]: 
 
Specifically; 
 

1. My research explored the impacts of global warming and the influence of global 
teleconnection such as El’Nino Southern Oscillation (ENSO) and Indian Ocean Dipole (IOD) in 
Australia and the Asian Brahmaputra basin, regions that are experiencing varied impacts of 
monsoon. The connection of these teleconnections to the total water storage over Africa was 
also carried out. The outcomes of this study have been reported in the references [4, 5, 6]. 

2. Hydrometeorological drought in the GHA was explored by investigating the potential of the 
new kid in the block, Gravity Recovery and Climate Experiment (GRACE) to provide 
hydrological drought indices. The outcome is expected to be published in [7]. 

3. Changes in Terrestrial Water Storage over West Africa between 2002 and 2014 and in the 
Asian Brahmaputra basin were investigated and the results submitted to [8] and [9]. 

4. Impacts of global warming on Australia are still ongoing. So far the analyses of GPS signals that 
pass through the atmosphere and received by low earth orbiting satellites have been 
undertaken. Furthermore data from NCEP (National Centers for Environmental Prediction 
NCEP) has been processed. The next step will be comparison of the satellite and the model 
results. The outcome will be reported in future publications.  

5. On 14/09/2015, I gave a presentation to the Physical Geodesy staff and students entitled 
“Environmental Geodesy: Probing the stored water and tropopause over Africa, Asia, and 
Australia”. 
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