
   
 
 
 

Impact of albedo change on the climate benefit of 

conservation agriculture in sub-humid Zimbabwe 

 

 
The French National Research Institute for Agriculture, Food and Environment (INRAE), the 

Laboratoire des Sciences du Climat et de l’Environnement (LSCE) and The French 

Agricultural Research Centre for International Development (CIRAD) are looking for a 

motivated young scientist candidate for conducting a three years PhD thesis on an exciting 

topic with strong implications for climate change mitigation and adaptation: biogeophysical 

effects (albedo, evapotranspiration) of conservation agriculture in southern Africa and their 

impact on the climate benefit, assessed through a combination of in-situ measurements and 

modelling. 

 

Background 
 

The 2015 Paris Agreement of the UNFCCC aims to keep the rise in global average 

temperatures by 2100 to “well below 2°C above pre industrial levels and to pursue efforts to 

limit the temperature increase to 1.5°C above pre-industrial levels”. According to the IPCC, a 

future scenario that limits global warming to 1.5°C requires anthropogenic net-emissions of 

CO2 to be reduced to zero by around 2050, involving carbon dioxide removal methods. Many 

of these strategies concern the agricultural sector, and, in that context, several best 

management practices have been recommended for croplands, such as cover crops, 

agroforestry or conservation agriculture.  

However, changes in land management do not only affect soil organic carbon (SOC) stocks 

and greenhouse gases (GHGs) emissions (biogeochemical effects) but also modify the energy 

budget of croplands as well as water cycling, both being controls of the temperature on Earth. 

These changes occur through altered biogeophysical characteristics of the land surface, such 

as albedo (the fraction of incident sunlight reflected by the ground), surface roughness, heat 

conductance and evapotranspiration. However, these biogeophysical feedbacks are currently 

not incorporated in low-emission scenarios of the IPCC. Moreover, the biogeochemical and 

biogeophysical effects of carbon sequestration practices are highly context-dependent. 

 

 
Objectives 
The PhD student will investigate albedo and surface temperature dynamics from a long-term 

experiment on conservation agriculture in Zimbabwe managed by the International Maize and 

Wheat Improvement Center (CIMMYT). The trial was established in 2013 on two different 

soil types, a red Luvisol and a grey sandy Lixisol. 

 

The main objectives of the PhD study are to:  

- Quantify the effect of conservation and conventional agriculture on albedo, energy 



balance and surface temperature dynamics during the cropping season. 

- Study the interaction between soil type and cropping system on albedo dynamics.  

- Investigate the change in albedo during the season in relation to crop development 

(measurements of leaf area index, LAI), and soil water dynamics.  

- Develop an albedo module for the soil-crop model STICS and test the current module 

in the land surface and crop model ORCHIDEE-CROP.  

 

This PhD study will contribute to a better understanding of the impact of conservation 

agriculture on climate. Another ongoing PhD is currently estimating SOC sequestration and 

GHGs emission rates in this experiment, and is thus already covering the biogeochemical 

effects of conservation agriculture. The quantification of the contribution of biogeophysical 

effects of conservation agriculture will be unique and novel, especially for Africa. It will 

allow for a more complete evaluation of the potential of conservation agriculture to mitigate 

climate change.  

 

 

Academic supervision 
Main supervisor: Eric Ceschia. INRAE, UMR CESBIO, Toulouse 

(eric.ceschia@cesbio.cnes.fr) 

Co-supervisor: Ronny Lauerwald. INRAE, UMR ECOSYS,  (ronny.lauerwald@inrae.fr) 

 

Other supervisors: Rémi Cardinael. CIRAD, Zimbabwe (remi.cardinael@cirad.fr) 

                           Nicolas Viovy. CEA-LSCE, Orme des Merisiers (nicolas.viovy@lsce.ipsl.fr)  

                           Philippe Ciais. CEA-LSCE, Orme des Merisiers (philippe.ciais@cea.fr)  

 
The main work location will be at UMR ECOSYS located at AgroParisTech in Thiverval-

Grignon with occasionnal travel to LSCE (Ome des Merisiers) and to CESBIO (Toulouse). 

Two 6-months periods in Zimbabwe are planned during the cropping season (Oct/Nov 2021-

April/May 2022, Oct/Nov 2022-April/May 2023). Flight tickets and accommodation in 

Zimbabwe are covered by the project. 

 

 

Profil required and selection criteria 

 
- A Master 2 in environmental science, or agronomy, with a good training in crop or 

climate modelling. 

- Willingness to do field work in Africa 

- Programming skills. Experience with R and Fortran would be ideal. 

- Strong interest on global issues, climate and the environment. 

- Experience in writing scientific papers is an asset. 

 

Contract and application procedure 

 
- Fully funded PhD for three years (2021-2024) 

- Starting date: The PhD student should start on 1st October 2021. 

- Doctoral School: ABIES (Agriculture Food Biology Environment Health) from the 

University of Paris Saclay 
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How to apply: Applicants should submit a complete application package by email to all the  

supervisors (see above) before 31/07/2021. The application package should include (1) a 

curriculum vitae, (2) statement of motivation (3) answers to the selection criteria above (4) 

names, addresses, phone numbers, and email addresses of at least two references. 

 


