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 Nutrient enrichment in African water bodies has been frequently reported and leads to 

water security challenges in the past decades.

 Rapid population growth and increasing food and water demand projected in Africa will 

result in substantial increases of anthropogenic nutrient inputs to the aquatic environments.

 Such increases may deteriorate African water bodies and threaten future water security.

 In this work, we assess the status and future changes of nitrogen (N) sources, associated 

inputs to rivers and export to sea, based on global and regional scenarios.

Multi-model coupling towards water availability assessment including water quantity and quality.

Background

 Population will double by 2050 with fast urbanization, especially in Malawi.

 This will lead to considerable increases in N sources from wastewater and fertilizer use.

Linking with in-house models to build up a N export model

Zambezi basin: basin characteristics and N sources

N export to sea: spatial variability and source attribution

References
1 Strokal M, Kroeze C, Wang M, Bai Z, Ma L: The MARINA model (Model to Assess River Inputs of Nutrients to seAs): Model description and results for China. Sci Total Environ 2016, 562:869–888. 
2 Valin H, Havlík P, Mosnier A, Herrero M, Schmid E, Obersteiner M: Agricultural productivity and greenhouse gas emissions: trade-offs or synergies between mitigation and food security? Environ Res Lett 2013, 8:035019.
3 Byers E, Gidden M, Leclere D, Balkovic J, Burek P, Ebi K, et al.: Global exposure and vulnerability to multi-sector development and climate change hotspots. Environ Res Lett 2018, 13:055012.
4 Burek P, Satoh Y, Greve P, Kahil T, Wada Y: The Community Water Model (CWATM): Development of a community driven global water model. In European Geoscience Union, Union General Assembly 2017. 2017:9769
5 Kahil T, Parkinson S, Satoh Y, Greve P, Burek P, Veldkamp T.I.E., et al.: A continental-scale hydro-economic model for integrating water-energy-land nexus solutions. Water Resour. Res. 2018, 54(10): 7511-7533

*Contact: tangt@iiasa.ac.at

Water Program, IIASA

http://www.iiasa.ac.at/

Other data
GDP & Population

Sewer connection

N deposition & fixation

Nitrogen export model as part of Water-Land-Energy integrated modeling framework 

MARINA1: Model to Assess River Inputs of Nutrients to seAs
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Business-as-usual (BAU) scenario: global climate (Representative 

Concentration Pathways, RCPs) and socioeconomic (Shared Socioeconomic 

Pathways, SSPs) projection as the basis line (RCP6.0-SSP2)

Co-developed regional scenarios through stakeholder engagement

RS1: BAU + Environment as first priority

RS2: BAU + Economy as first priority

RS3: BAU + Society as first priority

 Fourth largest transboundary basin (1.4 million km2) in Africa draining through 8 countries.

Net relative increase of N sources (BAU scenario)

 N export to sea and its future changes are highly variable in space, dominated by natural 

sources with increasing contribution from human activities.

 Climatic/hydrological changes and human water use can significantly alter N export pattern.

 Source control and climate adaptation in the regional context are both needed to 

minimize further N-induced deterioration of water bodies and ensure regional water security.
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N export by source (non-natural sources only)
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