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A quick introduction
• African ecosystems play a significant role in the lives of people living in Africa 

by providing a range of goods and services (Chapman et al., 2022*).

Map of ecosystems in Africa (Ambelu, 2009)*

Ecosystem services

‘‘The benefits that humans obtain from ecosystems” 
The Millennium Ecosystem Assessment (MA), (2005)* 
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*Ambelu, B. A. 2009. Biological monitoring based on macroinvertebrates for decision support of water management in Ethiopia. PhD thesis, Ghent University, Gent, Belgium. 

*Chapman, C. A., Abernathy, K., Chapman, L. J., Downs, C., Effiom, E. O., Gogarten, J. F., Golooba, M., Kalbitzer, U., Lawes, M. J., Mekonnen, A., Omeja, P., Razafindratsima, O., Sheil, D., Tabor, G. M., Tumwesigye, C., & Sarkar, D. (2022). The future of sub-Saharan Africa’s biodiversity in the face of climate and societal change. Frontiers in Ecology 
and Evolution, 10, 790552

*Millennium Ecosystem Assessment (Program) (Ed.). (2005). Ecosystems and human well-being: Synthesis. Island Press.



Project aim

❖ To improve the value of modelling frameworks for informing better decisions in Africa, through better 

understanding of African landscape dynamics in the Joint UK Land Environment Simulator (JULES) Land 

Surface Model.

Collaboration with other 

researchers and data 

collection

Engagement with 

stakeholders
Model evaluation 

using observations

Parameterization 

of PFTs

Scenario modelling 

with improved model



Expected impact 
/ contributions

Improved knowledge on African ecosystems service 
provision and their response to changing climate. 

Improve observational constraint in Africa by working with 
collaborators to collate new and existing datasets on 
African ecosystems.

Improve the accuracy of JULES in simulating African 
landscapes and its relevance to decision makers to inform 
better decision making for environmental sustainability. 

Improved representation of African landscapes in land 
surface models. 

Reliable data useful for future predictions and thereby 
improving the value of model predictions in Africa.



Information needs of 

decision makers in 

Africa on African 

ecosystems

Application of JULES in 

simulating African 

landscapes

African ecosystems 

and their responses 

to climate change

Assessing the unmet information needs 
of decision makers in Africa that JULES 

output can support

1. Literature review 2. Stakeholder engagement 

Interviews 

  =

➢ IPCC, 

➢ AU

➢ African Group of Negotiators Experts Support (AGNES)

➢ Government agencies such as National meteorological 
agencies, department of agriculture and natural resource 
management, 

What I will be doing CHAPTER 1



Model evaluation

• 1. Site level evaluation using measurement from flux tower sites in Africa

The flux tower at the Demokeya site, Senegal The flux tower at the Maputaland site, South Africa 
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Known flux tower sites identified across Africa 

(a) Map of Africa showing the location of flux tower sites 

identified, with colour coding according to their ecosystem type 

based on the International Geosphere-Biosphere Programme 

(IGBP) classification; 

(b) Distribution of ecosystems amongst identified flux tower 

sites in Africa



2. Continental scale evaluation of JULES using MODIS satellite data

 

- MODIS GPP product PMLv2 (Zhang et al., 2019*), 

- and the LAI product (Myneni et al., 2002*)

*Myneni, R. B., Hoffman, S., Knyazikhin, Y., Privette, J. L., Glassy, J., Tian, Y., Wang, Y., Song, X., Zhang, Y., Smith, G. R., Lotsch, A., Friedl, M., Morisette, J. T., Votava, P., Nemani, R. R., & Running, S. W. (2002). Global products of vegetation leaf area and 

fraction absorbed PAR from year one of MODIS data. Remote Sensing of Environment, 83(1–2), 214–231. https://doi.org/10.1016/S0034-4257(02)00074-3

*Zhang, Y., Kong, D., Gan, R., Chiew, F. H. S., McVicar, T. R., Zhang, Q., & Yang, Y. (2019). Coupled estimation of 500 m and 8-day resolution global evapotranspiration and gross primary production in 2002–2017. Remote Sensing of Environment, 222, 165–182. 

https://doi.org/10.1016/j.rse.2018.12.031

https://doi.org/10.1016/j.rse.2018.12.031


•



Preliminary results running 
JULES vn7.1

Comparison of Gross Primary Productivity (GPP) 

Simulations in Savanna Ecosystems: Default and 

Adjusted Configurations in JULES for Selected 

African Flux Tower Sites

GPP Modelled vs Observed



Parameterization of PFTs of African landscapes in JULES

• Dataset – from TRY Database

• Preliminary analysis of plant traits in TRY database to assess the available plant types and traits 

relevant to Africa landscape

CHAPTER 3



Parameterization of PFTs of African landscapes in JULES

• Dataset – from TRY Database

• Preliminary analysis of plant traits in TRY database to assess the available plant types and 

traits relevant to Africa landscape
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• Scenario modelling

❑The improved JULES will be used to run simulations of African ecosystems under 

different scenarios such as climate change, and land use change.

❑The findings from engagement with stakeholders will help in shaping the choice of 

scenario modelling to be undertaken at this stage.
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•Thanks for listening!

efa206@exeter.ac.uk
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