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Climate change 

Motivation 
 
• Awareness of more 

extremes (droughts and 
floods) in Western Africa 

• Notable land use change 
takes place (savannah  
agricultural fields) 

• No existing adaption plans 
• Need for adapting land 

management in accordance 
to markets and expected 
changes 
 Kabore/Bonthogo et al (in review) 
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Climate change 

Climate change analysis 
• Delineation of climate indices 

to assess changes in BF 

16 - 21 days 

Kabore/Bonthogo et al (in review) 
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Consequences 
 
• Increase in extreme events 

(floods/droughts  erosion, yield 
losses, crop failure) 

• Better forecast tools required 
• Adaptation needs (agricultural 

management, water availibility)  
• Assessment of economic impacts 

(seed markets) 
• Policy advice needed 

 

Climate change 

Climate change analysis 
• Delineation of climate indices 

to assess changes in BF 

16 - 21 days 
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 Dryland Salinty 

Salinity is a phenomenon in semiarid areas of Africa, Australia, North 
and South America occuring when salt is mobilised and transfered 
through surface/subsurface runoff mechanisms to streams. 

Figure: Salt mobilization resulting from land 
managment change and increasing 
groundwater levels (DERM, 2004) 
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Human impacts: Dryland Salinty 

Dryland salinity in the Western Cape, South Africa Case 
study: Berg and Sandspruit catchments 

 
 Regolith salinity profiles from saturated paste extracts of samples from 1m sections of six 
boreholes drilled on the Goedertrou catchment. For reference purposes an ECe value of 1 dS 
m-1 represents a soluble salt content of about 6 tons ha-1.m. 
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• Notable salt storages 
in the soils 

• Mobilisation through 
land management 
change 
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de Clercq et al. (2013) 

de Clercq et al. (2013) 



French-German Cooperation in Africa, Berlin, 1/2 June 2015 
Jörg Helmschrot, SASSCAL, Universität Hamburg 

Dryland Salinty 

Salt mobilization in the Western Cape, South Africa 
Case study: Sandspruit catchment 

Flügel 2008 (unpubl.) 
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Dryland Salinty 

Salt mobilization in the Western Cape, South Africa 
Case study: Sandspruit catchment 

• Given the actual conditions, salt will be mobilised and 
laterally transfered for the next several hundred years 
and thus will dramatically affect water quality in the 
Western Cape. 

• Increase of irrigation agriculture may even further 
reduce water quality (secondary salinity). 

More information: de Clercq, W., Jovanovic, N., Bugan, R., Mashimbye, D., du Toit, T., 
van Niekerk, A., Ellis, F., Wasserfall, N., Botha, P., Steudel, T., Helmschrot, J., Flugel, W. 
(2013): Management of human-induced salinisation in the Berg River catchment and 
development of criteria for regulating agricultural land use in terms of salt generating 
capacity. Research Report: 1849/1/13. South African Water Research Commission, 
Pretoria, South Africa. 
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Climate vs. Human impacts 

Motivation 
• Analysing the impact of land 

management change 
(deforestation) and ongoing 
expansion of irrigation area – 
scale-crossing 

• Hydrological system analysis 
• Runoff generation mechanisms 
• Modelling of the hydrological 

system and change assessments 
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Land use/cover change analysis 

• based on the analysis of temporal Landsat images, validated with 
field data and MODIS 

• Increase of urban areas, bush encroachment, soil degradation 

Climate vs. Human impacts 
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Hydrological modelling and runoff components analysis 

Cubango:  
rapid runoff, high peak flows, low baseflow, direct 
runoff) 
• runoff mostly generated in headwater region 
• higher elevation  increasing precipitation 
• crystalline bedrock  low infiltration 
• steep, v-shaped valleys in headwater region 
      low storage capacity, rapid runoff 

Cuito:  
moderate runoff dynamics, lower peaks, higher 
baseflow, higher water storage 
• runoff mostly generated in headwater region 
• thick sand layers  infiltration 
• gentle slope  decreasing flow velocity 
• wide, flat valleys with floodplains, meanders, 

alluvial swamps  runoff attenuation 
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Climate vs. Human impacts 
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Scenarios – Deforestation, Increasing irrigation 

• impact of land management change on 
Cuito system when irrigation systems will 
expand  slight increase of runoff peaks 

• overarching impact of climate change 
• Outlook: impact of reservoirs and 

groundwater extraction 

Climate vs. Human impacts 

Göhmann et al. 2015 (in prep.) 

Göhmann et al. 2015 (in prep.) 
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“SASSCAL is the REGIONAL driver for 
innovation and knowledge exchange to 
enhance adaptive land use and sustainable 
economic development in a highly vulnerable 
region of Southern Africa under global change 
conditions.” 
  

SASSCAL Vision 
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SASSCAL Themes 
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SASSCAL Status 
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SASSCAL Water Research 

Integration with research in other 
thematic fields, e.g. 
• Macro-/micro-economic research 
• Land cover/use change 
• Regional climate and change 
• assessment  
• Biodiversity studies (regional) 
• Agricultural imapct studies (KAZA) 
• Socio-economic studies 
• Fire impact studies 
• Wildlife/Human conflict 
• Hydropower potential 
• Migration studies, urbanization 

• Five  ‚hot spot‘ areas 
• Monitoring, analysis, modelling, 

change assessments 
• Basic to frontier research 
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SASSCAL Water Research 

Monitoring 
 

Technical infrastructure 
Data management 
Advise/decision support 
Training 
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SASSCAL Water Research 

Groundwater 
 

Origin 
Quantity/quality 
Distribution 
Groundwater use/needs 
Resources assessment 
Management 
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SASSCAL Water Research 

Floods 
 

Operational mapping 
(extent, depth) 

Real-time monitoring 
Damage assessment 
Risk mapping 
Forecasting 
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SASSCAL Water Research 

Erosion/Sedimentation/Sali
nity 
 

Drivers and processes 
Monitoring 
Impact assessments 
Management (eg. dams) 
Adaptation strategies 
Decision support/training 
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SASSCAL Services 

Open Access Data Centre 
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SASSCAL Services 

Open Access Data Centre 
Collation of existing and newly 
generated data 
(e.g. national soil & forest maps, 
catchment information,  station data …) 

Distribution of regionally 
integrated data 
(e.g. regional map on soil or forest 
resources, rainfall pattern, climate 
scenarios…) 

• Exisiting 
archives 
(OBIS, GRDC 
…) 

• cooperation 
with global 
initiatives 
(FAO, UNEP, 
NASA, USGS … 

Local/national/regio
nal/ international 

 
• policy makers 
• research 

insitutions 
• strategic 

partners 
• public 
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SASSCAL Services 

Open Access Data Centre 
Products/Services: SASSCAL WeatherNet, Plant Photo Guide, SASSCAL IS, ObservationNet, 
BIOTABase,  Faunal Photo Guide (in dev.)  
Data: RS products (land cover/change, fire risk), climate data (re-analysis, projections) … 
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SASSCAL Services 

SASSCAL WeatherNet 
• contribution to national 

weather monitoring efforts 
• support for research tasks 
• May 2015: 105+ AWS in 

operation and online 
• 8 standard variables + optional 

var‘s 
• WMO standards and 

registration 
• Nearly real time availibility  on 

www.sasscalweathernet.org 
 
 

• Aug 2015: 147 AWS in operation 

http://www.sasscalweathernet.org/
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SASSCAL Services 
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SASSCAL Services 
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Conclusion 

Integrated Research 
• Interdisciplinary research addressing a wide range of global change aspects 
• Linking basic research (observation & system understanding) and frontier 

science (modelling and (change) assessments) 
• Improving data situation (incl. data rescue), developing innovative tools 

and new knowledge 

SASSCAL: Platform to link integrated research, service provision 
and capacity development for problem-oriented solutions 
according to regional needs 

Services and Capacity Development 
 • Stakeholder-oriented services (OADC, climate information, data rescue, 

vegetation maps, policy briefs)  
• Technical infrastructure and human resources development 
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Thank you! Merci beaucoup! Danke! 
 
SASSCAL Scientific Coordination 
Prof. Dr. Norbert Jürgens, Dr. Jörg Helmschrot 
(joerg.helmschrot@sasscal.org) 
University of Hamburg 
 
SASSCAL Regional Secretariate 
Executive Director 
Dr. Henry Mwima (henry.mwima@sasscal.org) 
 
SASSCAL National Directors 
Angola: Chipilica Barbosa (chipy97@gmail.com) 
Botswana: Casper Bonyongo (casper.bonyongomc@sasscal.org) 
Namibia: Peter Erb (Peter.Erb@sasscal.org) 
South Africa: Jonathan Diedericks (jonathan.diederiks@nrf.ac.za) 
Zambia: Indie Dinala (indie.dinala@sasscal.org) 
 
www.sasscal.org 
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