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Our sixth research programme newsletter comes out during 

mid-winter in the Southern hemisphere and the hottest 

summer in the Northern hemisphere. The SPACES II course 

activities are cautiously being revived, mostly as blended/two-

location events, and of course strictly following local Covid-19 

meeting restrictions. Read more on our currently open 

courses on pages 5-6 and spread the course offers among 

your networksðfully funded slots are, as always, available for 

southern African participants. 

Further highlights include reports from the virtual EGU, 

various field work activities, and publications on the early 

human impacts on the Umzimvubu catchment, as well as the 

policy and institutional dimensions of agroforestry. 

For the purposes of our joint Springer book óSustainability of 

southern African ecosystems under global change: Science 

for management and policy interventionsô, all SPACES II 

researchers will have received a link to an electronic 

questionnaire regarding perceptions on North-South 

collaborations. Please take part in this anonymous survey: 

the results will be published in the open-access book and 

used to improve similar research programmes in the future. 

Thanks for your contributions and enjoy reading! 

Mari Bieri (SPACES II Board / External Communications) 

Welcome to the sixth SPACES II Newsletter! 
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The theme of this yearós Tropentag conference is āTowards Shifting Paradigms 

in Agriculture for a Healthy and Sustainable Futureó. The interdisciplinary 

conference brings together research in tropical and subtropical agriculture, 

natural resource management and rural development. 

Participant registration for the hybrid conference is open at the conference 

website https://www.tropentag.de/ 

Tropentag 2021, 15ï17 September, Hybrid Conference, 

University of Hohenheim, Germany 

Landscape 2021: 20-22 September, Virtual conference 

āDiversity for Sustainable and Resilient Agricultureó 

Landscape 2021 will bring together scientists from across disciplines with key 

actors to explore whether and how diversity and diversification can contribute to 

a more sustainable and resilient agriculture.  

Registration for participation, including signing up for master classes is open 

until August 15th on the conference website: https://www.landscape2021.org/ 

Grassland Society of Southern Africa: 56
th
 Congress, 26-30 

July 2021, Surval Boutique Olive Estate, Oudtshoorn and 

online 

The Grassland Society of Southern Africa will accept also online registrations on 

its 56th congress, held on the 26th-30th July. Preliminary programme and 

instructions of participant registration available on the conference website: 

https://2021gssa.dryfta.com/index.php 

International Congress of Zoology, 22-24 November 2021, 

Virtual Congress āZoology in the AnthropoceneðA Holistic 

Integrated Approach to Conservationó 

Convened by the Zoological Society of Southern Africa, the ICZ 2021 will focus 

on understanding and managing change under the Anthropocene. 

More information and participant registration on the conference website: https://

icz2021.co.za/  

https://www.tropentag.de/
https://www.landscape2021.org/
https://2021gssa.dryfta.com/index.php
https://icz2021.co.za/
https://icz2021.co.za/
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Session chairs:  Anja Linstªdter (SALLnet), Liana Kindermann, Niels Blaum (ORYCS)  

SALLnet and ORYCS organize a session with the topic ñDrylands in Transitionò at the 

50th Annual Meeting of the Ecological Society of Germany, Austria and Switzerland. 

Considering that dryland ecosystems are particularly sensitive to transitions 

triggered by global environmental change, the session aims to link research 

activities targeted at a better understanding of ecological and social-ecological 

transitions in drylands.  

It is well-known that increasing land-use pressure and climate change massively threaten ecosystem health 

and productivity, with negative consequences for local livelihoods and well-being. However, despite ample 

evidence that climate and land-use may have interacting effects on ecosystems, we still lack a mechanistic 

understanding on how these two global change drivers both separately and jointly affect biodiversity, and, 

subsequently, ecosystem functions and services in drylands. 

In our session we will assemble studies focusing on rapid transitions in drylands due to tipping point 

phenomena, and on changing management regimes such as transitions between livestock-based and 

wildlife-based strategies. Presentations include observational studies, experimental studies and modelling 

approaches dealing with the effects of climate change and/or land-use change on dryland ecosystems.   

Gf¥ Conference website: https://www.gfoe-conference.de/ 

Joint SALLnet-ORYCS session on ñDrylands in Transitionò at the 50th Annual 

Meeting of the Ecological Society of Germany, Austria and Switzerland (Gf¥) 

"Ecology - Science in Transition, Science for Transition" 

30 August ï 1 September, 2021 

SALDi Technical Workshop with Stakeholders from the Komatipoort Region  

On May 4th, the SALDi team member Equispectives Research & Consulting 

Services (Erasmuskloof, Gauteng) organized a technical workshop with local 

stakeholders (RCL Foods, Cane Growers Association, Mpumalanga Agriculture 

Forum and the Irrigation Boards) for discussing future steps of our cooperation with the aim to increase the 

understanding of a decline in soil productivity, reduced vegetation cover, and possibly increased soil 

erosion in the long term.   

During this meeting we shared some preliminary Earth observation -derived land degradation parameters 

with our local partners, e.g. woody cover encroachment, detection of anomalies, and land surface changes 

in remote sensing time series, etc. We also discussed the issue of soil erosion on irrigated sugar cane fields 

in the Lowveld in Mpumalanga, and indicated that soil erosion (by water) occurs only on bare, sloping fields 

where heavy rainfall causes surface runoff. Otherwise it does not need to be of concern.  

The goal of this workshop was to discuss how SALDiôs project outcomes can be utilized by the stakeholders 

and if they have any additional requirements from the userôs perspective. The SALDi team received very 

constructive feedback from the stakeholders, which will assist them with identifying additional uses of the 

data on community level (local stakeholders, commercial and subsistence farmers). The SALDi project 

includes a socio-economic study that entails interviews and focus group meetings with local stakeholders to 

determine local perceptions about land degradation. 

https://www.gfoe-conference.de/


 

 

EMSAfrica is pleased to announce that Kanisios Mukwashi successfully defended 

his doctoral thesis óExplaining temporal variability of and quantifying the impact of 

livestock grazing intensity on carbon and energy exchange in semi-arid near-

natural and managed savanna ecosystems in South Africaó on the 1st of June at 

the University of Bayreuth. Kanisios initiated his doctoral research project with the 

ARS AfricaE project during the first phase of SPACES. He acknowledges the 

DAAD for funding the main part of this work. 

Kanisiosô thesis focussed on land-atmosphere CO2 exchange using eddy covariance (EC) measurements at 

two sites in South Africa: a near-natural savanna ecosystem at Skukuza, Kruger National Park, and a dwarf 

shrub ecosystem (Nama Karoo) under sheep grazing in the Eastern Cape Province. At the Nama Karoo 

site, Kanisiosô special interest was in investigating the amount of precipitation needed to trigger the so-

called  hot moments of ecosystem respiration spikes in response to rain pulses. He further studied the 

minimum precipitation thresholds to reach the onset of the growing season at both ecosystems. 

At the Nama-Karoo site, two EC towers have been set up one kilometre apart, at sites under different 

intensities of past and present livestock management. Kanisios compared carbon sequestration between 

these two sites, finding that a site that had been overgrazed in the past but rested for eight years had 

slightly higher carbon sequestration compared to the gently grazed site. These results may have important 

implications for the design of grazing systems at similar areas. 

Overall, Kanisios found that the amount and distribution of precipitation is the main determinant of gross 

primary production, ecosystem respiration and net ecosystem CO2 exchange in both studied ecosystems. 

EMSAfrica congratulates Dr Kanisios Mukwashi! 
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Figures (top left) field work team at Middelburg 
with Kanisios on the left, (bottom left) Study site at 
Middelburg, Nama-Karoo, (top right) study site at 
Skukuza, Kruger National Park. Photo credits: 
Th¿nen Institute of Climate-Smart Agriculture. 



 

 

The leader of the South Africa Land Degradation Monitor (SALDi) subproject ñLand-Atmosphere Interaction: 

Regional Assessmentñ, Prof. Dr. Harald Kunstmann, has received the Water Resources Prize 2021 from the 

R¿diger Kurt Bode-Stiftung during an online session of the 11th Water Research Horizon Conference in 

June. Prof. Kunstmann is the Chair of Regional Climate and Hydrology at the University of Augsburg and 

Deputy Director of the Institute for Meteorology and Climate Research ï Atmospheric Environmental 

Research at the Karlsruhe Institute of Technology, the KIT Campus Alpin. He is as well the founding 

director of the Centre for Climate Resilience at the University of Augsburg, which was newly established this 

year. 

The price was awarded to Prof. Kunstmann for his ñoutstanding achievements [é] in the field of sustainable 

water resources management in water-critical, vulnerable regions of the global south, especially for the 

coupled atmosphere hydrology model systems that he and his team have developed, and for research on 

sub-seasonal to seasonal predictions (S2S) of water availabilityò (Deutsches Stiftungszentrum, Press 

Release, 2021-06-15). The motivation for his S2S research was to overcome the conflicting interests in 

managing large multi-purpose reservoirs in water scarce regions providing at the same time irrigation water 

for agriculture and hydroelectric power. Here, the regionally adapted sub-seasonal to seasonal (S2S) 

forecasting systems can now provide significantly improved forecasts of heat-, drought- and anomalous wet 

periods up to seven months ahead, and thereby allow for crucial information for sustainable decision 

making in water management. 

Prof. Kunstmann is grateful for the third party funding provided by the BMBF and other funding agencies in 

the framework of projects like GROW, WASCAL, Client II, and SPACES, providing the opportunity to further 

develop hydro-climatic modelling tools and applying / testing them in regions where they can improve the 

daily life of people. 

 

SALDi subproject PI, Prof. H. Kunstmann, receives the R¿diger Kurt Bode-

Stiftung Water Resources Prize 2021 
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Photo: Harald Kunstmann (É Karlsruher Institut f¿r Technologie) 

https://www.uni-augsburg.de/en/forschung/einrichtungen/institute/zentrum-fur-klimaresilienz/


 

 

We are happy to announce that the registration for our short course 
ĂIntroduction to Ecological Modelling (in NetLogo)ò is open now 
(deadline for registrations is July 30th). 

Our course is targeted to MSc and PhD students as well as early career 
researchers from SPACES II or directly associated (e.g. SASSCAL) 
projects who have no or very little prior experience in ecological modelling. 

Using the open-source agent-based-modeling framework NetLogo (http://ccl.northwestern.edu/netlogo), 
participants will get an introduction into the basics of how process-based models are conceptually 
developed, technically implemented and how they are then finally evaluated and analysed. Guest keynote 
lecturers will give ñspotlight presentationsò on selected ongoing ecological modeling studies and will provide 
interesting insights into the potential application of the method 

Our practical course facilitates ñhands-onò experience in ecological modelling. Real ecological examples will 
be used to formulate conceptual models. The open source software NetLogo will then be used to implement 
those models technically. Students will undergo the whole process from model development over technical 
implementation / programming to analyzing. 

The course will enable non-modeling researchers and students to get first insights into the "world of 
ecological modeling". This should either inspire them to further continue learning and working in this field of 
research or to just foster their understanding of what ecological modeling is all about. As simulation based 
sub-projects are nowadays part of most research projects, we consider this course also very valuable to 
students who are working as field ecologists. Interpreting the results of simulation-based research, as well 
as being able to cooperate in inter-disciplinary teams are skills that every researcher of the future will need. 

For more information and the registration link please visit: 

https://spaces.thuenen.de/courses/courses-in-2021/introduction-to-ecological-modelling-in-netlogo/  

Introduction to Ecological Modelling (in NetLogo) 22.-26.11.2021 
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Field methods on plant ecology 23.9.-3.10.2021 

The field methods in plant ecology course takes place at the Skukuza Science 
Leadership Initiative Campus at the Kruger National Park in South Africa. The course 
teaches basic field methods for plant ecology, as a series of structured field data 
collection and data analysis exercises. The field activities expose the students to the 
fundamental questions in savanna ecology, using the unique field infrastructure 
offered by the Kruger National Park. Data analysis will be done using a slow science 

philosophy, without computers, highlighting teamwork and creativity. The 
strategic adaptive management approach embedded in the philosophy 
of the Kruger National Park authorities will be used throughout, and 
highlighted in guest lectures. 

The course will terminate on a series of exercises where the students 
plan, execute and report their own field ecological project.  

The course is open for applications for fully funded slots for South 
African students (bachelor, honours or masters programs) who are on 
the pathway to a doctoral program in Earth System Science. There will 
also be advanced bachelor students from Bayreuth University taking 
part.  

More information and a link for registration (deadline 31 July): 

https://www.spaces-training.org/courses/courses-in-2021/field-methods-
for-plant-ecology/ 

 

 Photo by Laurence Kruger 

http://ccl.northwestern.edu/netlogo
https://spaces.thuenen.de/courses/courses-in-2021/introduction-to-ecological-modelling-in-netlogo/
https://www.spaces-training.org/courses/courses-in-2021/field-methods-for-plant-ecology/
https://www.spaces-training.org/courses/courses-in-2021/field-methods-for-plant-ecology/
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Svenja Hoffmeister and Sibylle K. Hassler, Institute for Water and River Basin Management, KIT, 

Karlsruhe, Germany 

Adjusting our work plan due to the COVID-19 travel restrictions, we put effort in trying to find a suitable 

nearby location for measurements of water fluxes in agroforestry systems (AFS). As a solution, we installed 

equipment close to Karlsruhe on a demonstration AFS operated by the LTZ (Federal Agricultural 

Technology Centre). 

The system is structured in three compartments, alley-cropping of timber species combined with crops, a 

short-rotation poplar field combined with crops and a traditional fruit orchard combined with grass. This is a 

unique opportunity for direct comparison of different AFS systems under the same weather conditions. This 

season, the crop field lies fallow and thistles have taken over the field. For comparison between the three 

systems, we equipped each with a number of different sensors (two types of volumetric water content via 

TDR, soil matric potential and sap flow sensor). At each of the three sites, we have two measurement 

points, one close to the tree (wild cherry, poplar and apple, respectively) and one away from the tree root 

zone. This way we want to extract information on the treesô influence on the water dynamics. The data will 

be complemented by publicly available meteorological data from a weather station on site. Installation took 

place in May 2021, and we aim to collect data until autumn 2021 before the fields will be prepared for the 

next growing season. 

 

 

ASAP goes to Stupferich - Using a local agroforestry site as an 

alternative to retrieve further understanding on water fluxes 
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Figures (above left) Overview of the overall setup and the arrangements of sensors at each of the three stations, 
(below left) Setting up the power supply and the logger, (above right) An apple tree in the fruit orchard equipped 
with a sap flow sensor, (below right) One of the six measurements points. Two types of TDRs are installed next to 
each other and adjacent to TDR profile sensors (plastic tube). The matric potential sensors are on the other side of 
the tube.  



 

 

SALLnet focuses on how the resilience of the multi-functional landscapes in southern 

Africa can be enhanced. To do so, we are developing and testing new approaches and 

methods for more sustainable land-use, with a focus on the interactions between the 

connected land-use types: arable lands, rangelands and tree orchards. 

Winter cover crops experiment resumed in Limpopo  

SALLnetôs work area ñArable landsò focuses on closing livestock feedgaps with winter forage crops. 

Therefore, field experimentation on C3 cover crops were planned for two years and two distinct sites in 

Limpopo (Thohoyandou, Syferkuil). Covid-19 restrictions prevented the accomplishment of this task in the 

2020 season. Nevertheless, in collaboration with the South African partners the experiment was resumed 

for the winter season (June 2021) at both sites. Lead research assistants Mr. Kabisheng Mabitsela 

(University of Limpopo) and Mr. Segolo Phasha (University of Venda) are in charge of the experiment and 

timely data collection, remotely coordinated by PhD student Sala Lamega (University of Goettingen). The 

experiments plots were 3m x 2m and set up in a randomised complete block design with four replications at 

each site and two sowing dates (early, late). The C3 species selected for the trials are as follows: hairy 

vetch (Vicia villosa L.), Egyptian clover (Trifolium alexandrium), winter rapeseed (Brassica napus L.), and 

winter rye (Secale cereale). The data will serve to setup, calibrate and evaluate crop models for modelling 

exercises on forage intensification for feed gaps risk mitigation and farm productivity. 

 

 

SALLnet field work on arable lands, rangelands, and tree orchards 
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Figure: Field trial at Syferkuil (left)  and 
at Thohoyandou (below). Photos: 
Kabisheng Mabitsela, Segolo Phasha  



 

 

 

A drought simulation experiment for macadamia trees  

One of the main foci of SALLnetôs work area óEffect of climate change and management 

interventions on ecosystem services of arable land and macadamia orchards in Limpopo 

regionô is on macadamia trees water use dynamics. Alongside intensive experiments 

aimed at monitoring macadamia tree transpiration, phenology and productivity over two years, PhD student 

Thomas Bringhenti started a drought simulation experiment, with the support of colleagues from both the 

University of Goettingen and the University of Venda. 

The aim of this study is to understand the response of macadamia trees to an induced drought in Limpopo, 

South Africa. Limpopo has been affected in recent years by severe droughts related to ENSO. Furthermore, 

this region is characterized by unevenly distributed annual rainfalls, rarely exceeding 1,000 mm. As a 

consequence, macadamia trees require supplementary irrigation for good yields and optimal nut quality. 

Nevertheless, concerns are rising about the future availability of water resources for irrigation in the area, 

due to decreasing rainfall amounts (IPCC 2007) and depleting groundwater levels (Makungo et al., 2017). 

Thus, it becomes of utmost importance to understand how a prolonged drought would affect adult 

macadamia trees, and in particular to determine the critical level of soil moisture beyond which trees exhibit 

water limitations through reduced daily transpiration and water use. 

To this purpose, a simulated throughfall-exclusion experiment was implemented on two orchards (one with 

HAES 849, the other with Beaumont macadamia cultivars) at Neuhof farm in Limpopo. In each orchard, 

three trees were excluded from irrigation and plastic covers were placed over roof-like structures under the 

treesô canopies, in order to prevent throughfall (the rain that would normally reach the ground after passing 

through the tree canopy) from infiltrating into the soil. Further three trees in each orchard were selected as 

controls and received a weekly total irrigation of 210 litres per tree over two applications. Weather 

parameters (rainfall amounts, temperature, air humidity, solar radiation and wind speed) and soil moisture 

are continuously monitored in both orchards. Furthermore, sap flux density (a measure of tree transpiration) 

is also continuously measured for all selected trees by means of Granier sap flow sensors. Daily tree water 

use amounts were calculated by summing up hourly transpiration over daytime period.  

Preliminary results show a clear decrease of soil water content under the treated trees compared to the 

controls, after less than two months from the start of the experiment. We expect that such decrease will in 

turn lead to a considerable reduction in transpiration and water use of macadamia trees. The acquired 

knowledge on the soil moisture threshold beyond which tree transpiration is reduced will help to accordingly 

adjust the irrigation management under drought conditions and limited water availability. 
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Figures. Building of structures supporting throughfall-exclusion plastic covers under macadamia trees at Neuhof 
farm in Limpopo, March 2021. Photos: Thomas Bringhenti  



 

 

Developing farm-type specific and spatially explicit risk management options  

The main aim of SALLnetôs óEconomic modellingô work area is to investigate the effects of present and 

future agri-relevant risks on the production activities and economic performance of different farm types in 

the Limpopo region. The first step was to conduct surveys from small-scale and large-scale farmers in the 

Limpopo province to understand the status quo of the agricultural sector with regard to farm structures, farm 

types, land-use options, agri-relevant risks, risk exposure and risk management options of farms. 

For the small-scale farmers survey, five study areas were selected based on their climatic aridity 

differences, demography and socioeconomic factors. The sites were located in rural areas in the Mopani 

district: Mafarana, Gavaza, Ga-Selwana, Makushane, and Ndengeza. Farming systems in these areas were 

mainly small holdings with limited resource endowments. In February 2019, the target villages were visited 

with main members of the research group, including professors, PhD and master students from the 

University of Goettingen and Universities of Limpopo and Venda. The aim of this visit was to  introduce and 

explain the main objectives of the research project to local farmers, to have group discussions between the 

research group and smallholder farmers and extension officers, and to ask for the permission from tribal 

authorities of each village to access farmers for conducting a survey.  

After pre-testing the questionnaire, structured questionnaire interviews were conducted with the farmers in 

to collect information on  socioeconomic, demographic, farm and household characteristics, as well input 

and output data of the agricultural production during the 2018-19 cropping seasons. Respondents were 

household heads or persons in position to make decisions on recourse allocation on farming activities and 

household food security. Using a purposive random sampling procedure, data were collected from 215 

smallholder farmers across the five selected villages in Limpopo during March-July 2019.  Translations 

between English and local languages (Tsonga, Pedi, Venda) were conducted by student assistants from the 

Universities of Limpopo and Venda and by some local farmers. All data collection processes were 

organized by Prof. Ayisi and his group from the University of Limpopo.   

Structured surveys were sent online to the large-scale commercial farmers (mainly avocado and 

macadamia) after group discussion between research group and farmers in February. 

Based on these surveys, biophysical results from other subprojects as well as on extended stakeholder 

engagements, the main tasks of this subproject are:  

¶ Developing the farm type specific and spatially explicit risk management options regarding their 

effectiveness under different land use management and policy scenarios 

¶ Investigating how efficient different farm types in Limpopo are and to what degree the presence of agri

-relevant risks is the reason for potential deviations from their efficiency optimum 

¶ Developing risk management options to support farmers in improving their long-term efficiency and/or 

resilience under different land use management scenarios 

¶ Modelling the long-term agricultural development in the Limpopo region under explicit consideration of 

competition, agri-relevant risks and different policy options both at farm and regional level (ABM).  
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Figures. SALLnet researchers Sara Yazdan-bakhsh and Hannah Redders interviewing farmers and further community 
members in Ndengeza and Ge-Selwana supported by translators (top); farmerôs family expresses their joy about their 
participation in the research in Ga-Selwane (right) ï June and July 2019. Photos: Hannah Redders, Sara Yazdan-bakhsh  



 

 

 

EMSAfrica project recently initiated a campaign on soil respiration measurements at the Middelburg project 

site in Eastern Karoo. This site hosts two Eddy Covariance (EC) flux towers, producing continuous 

measurements of land-atmosphere CO2 and water exchange since 2015. The towers are located at sites 

one kilometre apart representing different livestock grazing intensities. 

Data will be collected via permanent oxygen sensors, as well as soil respiration chamber measurements, 

which will be conducted during different seasons. Combining these data with the flux data from the EC 

towers will offer unique new understanding of the functioning of the Nama Karoo ecosystems. The data will 

also be valuable for the calibration and validation of the carbon cycle in vegetation models. 

The field campaigns are conducted as a joint effort by EMSAfrica partners Stellenbosch University, Rhodes 

University, the newly established EFTEON research infrastructure, and the Grootfontein Agricultural 

Development Institute GADI. The Middelburg site is an active research hub hosting various experiments for 

EMSAfrica and other projects, as well as good local accommodation facilities.  

 

Collaborative fieldwork campaign launched under EMSAfrica by 

Stellenbosch University, EFTEON, Rhodes University and GADI  
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Figures (left above and below). New 
experimental setup of oxygen sensors at the 
Middelburg field site (right above and below) 
Eddy Covariance flux tower at the Middelburg 
field site. Photos: Justin du Toit 


