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1. Introduction

ACCESS has reached the final year of its first phase and while we have been granted an
extension of one year to continue to operate as we have for the last five years, this year
coming will be a transitional year for the programme. Just what will emerge will become
clear once the process that has been launched starts with its business.
While this has been another productive year (some 70 research outputs and 28 graduations)
reporting on 2014-15 has one distinguishing aspect and that is the outcome of the review of
the ACCESS programme. While in addition to this seminal event, the programme has been
relatively busy completing a variety of activities planned for the year, the major focus of the
secretariat’s work has been around the ACCESS review. To this end a comprehensive SelfAssessment report was drafted and published in mid-2014. While that document dealt with
the previous four years of the programme, it does render this year’s annual report a little
less significant that the items and maters arising out of that report and the review.
Apart from this key item to consider, it has been a relatively normally busy year. The ACCESS
research programme has progressed satisfactorily and many of the student’s projects are
reaching fruition. Our international research projects with Germany and Japan have now
both commenced and are starting to become productive. Our vibrant education programme
proceeded to conduct their planned activities and some exciting innovations were tested
this year with good results. Probably the most exciting development this year was the
Second Global Change Symposium which was held at Nelson Mandela Metropolitan
University in December and where the ACCESS delegation of staff and students performed
outstandingly. Almost all the top prizes for student contributions went to ACCESS students
which was a very gratifying outcome.
The ACCESS programme also played its role in other programmes, regional processes and
events. ACCESS co-hosted the Southern African Geosciences Information for Teachers (GIFT)
Workshop on climate change and human adaptation; participated in several Future Earth
workshops and meetings and the acting Director was appointed into the Executive
Committee on the Scientific Committee on Problems of the Environment hosted by
UNESCO.
Several committee and scientific meeting were hosted or co-hosted by ACCESS this year
including a workshop on the Seasonal Cycle which is the top candidate to form the basis of
the science strategy being promoted by the ACCESS community. A board and Steering
committee meeting was held this year and another due before the end of this financial year.
ACCESS also participated in the Annual Centres of Excellence Directors programme where
the Minister of Science and Technology participated in a short interaction with ACCESS
students in a webcaste.

ACCESS Annual Report 2014-15

Page 4 of 66

It has been a demanding year with a good outcome and we are all excited about the next
transitional year which provides us with a very important opportunity.

2. Administration and Governance

ACCESS continued to operate as a Center of Excellence hosted by the CSIR in 2014. In late
2013, it was agreed by the Board to wait until the outcome of the ACCESS review and
consequent processes before the appointment of a full-time Director was reattempted.
Thus Dr Neville Sweijd continued on as the Acting Director for the duration of the reporting
period.
Dr Carl Palmer has continued to serve on the position of Education Manager and has been
formally employed by the CSIR (as opposed to a short-term contract). The ACCESS
programme has recruited two interns for 2014/15 and part of 2016. They are both M.Sc
graduates who were involved in the Habitable Planet Workshop programme – Mr Rendani
Mulaudzi (ex U Limpopo) and Ms Likho Ssikutshwa (ex Rhodes University).
ACCESS also held regular committee meetings this year – two consultations with the ACCESS
Board and the ACCESS Steering Committee will have been held by the end of the financial
year.

3. Progress
This section of the report follows the traditional format of the COE reports that comprises
five sub-sections, namely Research, Education & Training, Networking, Knowledge Brokering
and Service Rendering.
3.1

Research

The research progress report considers the research conducted within the ACCESS Themes
as well as other research activities conducted under the auspices of the ACCESS bilateral
projects with Germany and Japan. A summary of research conducted within each of these
sub-sections is presented and the details area attached in the respective annexures. ACCESS
will publish a research highlights document from 2014/15 later in 2015.
3.1.1 ACCESS Research Themes
3.1.1.1 Theme 1 - Weather and Climate Variability: Fundamentals,
Predictability and Application (Annexure 1)
The focus of this theme is the variability of southern African weather and climate on time
scales from short-range weather forecasting (beyond 12 hours) through to climate
forecasting beyond two years but less than a decade. It does not deal with anthropogenic
climate change on time scales of a few decades or longer. The main research focus
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therefore is to study what controls the characteristics of high-impact weather events,
climate variability, and their predictability over southern Africa. The theme is sub-divided
into three work packages. These work packages investigate the underpinning science of
weather and climate variability and predictability through theoretical research of
observational and model data, followed by the development of models and systems for the
production of weather and seasonal forecasts for the SADC region, and finally, applying and
tailoring these forecasts to suit user needs and dissemination of forecast products. Synergy
with theme 6 is achieved through support regarding climate variability to students of theme
6 and participation of Theme 1 co-leader Mathieu Rouault to Theme 6 activities.
Among the noteworthy achievements this year are that:
•
•

•

•

•

•

Ms Marubini Khwashaba won the best poster award at 2014 DST's Global Change
conference.
Mr Arlindo Meque, Ms Kialeboge Mathole and Mr Shepard Muchuru (also completed
his PhD) all first author in peer reviewed published papers respectively.

Mr Tebogo Nchaba (PhD Student) met with the Danish Minister of Energy, the
Environment and Climate and his delegation through the Wind Atlas for South
Africa project. The Minister was very impressed with the work being done.
Johann Malherbe (ACCESS PhD Student), Willem Landman and Francois Engelbrecht
won the 2014 SASAS Stanley Jackson Award for best published paper for “The bidecadal rainfall cycle, Southern Annular Mode and tropical cyclones over the
Limpopo river basin, Southern Africa” published in leading international journal
Climate Dynamics
This theme is also continuing its association with the ACCESS SATREPS project and Dr
Willem Landman and other Theme Team members have been working on the
climate aspects if the project. A delegation of researchers including Dr Landman and
Mr Asmerom Beraki visited Japan in October 2014.
IN 2014/15 this Theme produced:
o 14 Research outputs
o 5 Graduations (1 Honours, 3 MSc and 1 PhD)
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Profile – Shepard Muchuru, ACCESS Theme 1 PhD graduate

Shepherd Muchuru applied for a PhD studentship under the ACCESS programme Theme 1
(Climate Variability) and was registered at University of Pretoria in 2012, supervised by Prof
Willem A Landman. Shepherd is a Climate Change and Meteorology Specialist with interest
in climate change variability, adaptation, mitigation and modelling, Hydrology and Water
resources management; and has an MSc in Environment from the University of Pretoria.
Throughout my research work, I published papers, titled:
•
Shepherd Muchuru1*, Willem A Landman1, 2, David DeWitt3 and Daleen Lötter2:
Seasonal rainfall predictability over the Lake Kariba catchment area: Water SA Vol. 40 No. 3
July 2014. http://dx.doi.org/10.4314/wsa.v40i3.9
•
Shepherd Muchuru* Joel O. Botai. Christina M. Botai. Willem A. Landman. Abiodun
M. Adeola: Variability of rainfall over Lake Kariba catchment area in the Zambezi river
basin, Zimbabwe. Theor Appl Climatol. DOI 10.1007/s00704-015-1422-1.
•
Shepherd Muchuru1*, Willem A Landman1, 2, David DeWitt3 and Daleen Lötter2:
Prediction of inflows into Lake Kariba using a combination of physical and empirical
models. J. Int. Clim. (Accepted)
During 2013 and 2014, Shepherd has been attending ACCESS meetings and allied
conferences for example SASAS and the National Global Change Conference in September
and December 2014, respectively.
Shepherd successfully completed his PhD in 2014, and continues to work very productively,
with Prof Willem Landman on climate change projections in the region. Shepherd enjoys
working with his supervisor and look forward to their future time together.
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3.1.1.1 Theme 2 Report – Climate Change and Impacts (Annexure 2)
This theme is a highly integrated theme and well leveraged (as detailed in the ACCESS
Review Self-Assessment Report attached). Disaggregating the ACCESS contribution is
complex but nevertheless undoubtedly important. The outputs of this theme are integrated
into various other project sna programmes namely SASCAL, CORDEX and the SADC STI
framework. This draws significantly on ACCESS students work as well as that of the
researchers involved. The theme team has suffered some setback with the withdrawal of
some of the students but has nevertheless been quite productive.
Africa is particularly vulnerable to regional changes and variability of the climate system,
compounded by key gaps in knowledge and understanding of regional system dynamics,
projected impacts, and adaptation options and mitigation. Collectively, these issues
severely limit effective decision making and the implementation of value response actions
by society, and leave stakeholders with a potentially high risk exposure to climate change.
Theme 2 seeks to contribute to addressing this problem through two work packages,
addressing regional climate projections (focusing on projected climate change for the
subcontinent); and climate change impacts (projected/modelled impacts for key sectors);
with a particular focus on student training at the PhD level in these areas.
Stakeholder knowledge need for climate change related information vastly outweighs the
delivery capacity of any single research activity. However, this programme targets selected
key priority activities to maximize benefit to society.
The Theme work is structured into two packages:
WP1 - Collate multi-model and ensemble information within CORDEX Africa; and make
available in accessible and understandable format (including training): Robust progress in
this area, as supported in part by South Africa’s Long Term Adaptation Scenarios funding
(see February 2012 LTAS Climate Scenarios Working Group); and in further publications
(see, for example, Davis et al under review). Updated material, partly drawn from ACCESS
programme and students, has been incorporated into the SADC Climate Change Strategy as
an ongoing process. The Strategy is currently under revision for SADC, and is expected to be
implemented later in 2015. It constitutes a high impact regional policy progress.
Highlights: The Empirical-Statistical Downscaling component of CORDEX has made
substantial advances and is engaged in a new multi-method experiment for southern Africa.
The back end data archiving structures have been developed for this, and the common
training data sets have been added and made available to the participants. The CSIR has
completed a number of ERA analysis downscalings and CMIP5 CGCM downscalings
consistent with the CORDEX experimental design. These projections will be formally
submitted to CORDEX (Africa domain) during 2014/15 and will formally recognise the
support of ACCESS, SASSCAL and the CHPC.
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WP2 - -Collate latest impacts results for agriculture, health, water, forestry and biodiversity
sectors within SADC; including new sectoral modelling: Updated findings on impacts,
including from ACCESS students theses and literature reviews (in particular, the published
literature review of Kusangaya et al 2014) was incorporated into the SADC Climate Change
Strategy, under review for SADC.In 2014/15 this.
IN 2014/15 this theme produced
o 9 Research Outputs
o No Graduations
3.1.1.2 Theme 3 Report – Water (Annexure 3)

Theme three has shown steady progress in establishing an excellent platform for the
development of long term water dynamics modelling, monitoring and general
understanding at a range of scales very relevant to South Africa. The Theme has also
successfully leveraged their ACCESS work in several ways (see attached report for details)
and most noteworthy is that a consortium led by UKZN have been awarded a Water
Research Commission funded project to further compliment the work undertaken with
ACCESS funds in Cathedral Peak, this project continues until 2016. As in other cases, a lot of
what has been established is not only available to ACCESS funded students and researchers
and thus the research platform (and data) has been used for additional beneficiaries as
detailed in the report.

The overall objective of the theme’s research programme is to improve the understanding
of the impact of global change on water resources and the capacity of society to respond to
the change. In order to develop appropriate responses to the effects of global change, there
is a need to improve the understanding of how this change will affect water resources. This
includes understanding the drivers of changes to the water cycle, feedbacks within the earth
system and the appropriate responses. Long term monitoring is an important foundation for
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Profile – Samuel Kusangaya, ACCESS Theme 2 PhD student

Samuel Kusangaya applied for a PhD studentship under the ACCESS programme Theme 2
(Climate change impacts and adaptation) and was registered at UKZN in 2012, supervised
by Dr Michele Warburton-Toucher, Dr Emma Archer van Garderen and Professor Graham
Jewitt. Sam is a GIS and remote sensing analyst with interest in climate change modelling,
vegetation monitoring, hydrology and water resources management; and he came to UKZN
from Gorongosa National Park (he has an MPhil from Cambridge, and an MSc from the
University of Zimbabwe), where he had worked as the GIS and database manager. Prior to
his position at Gongongosa, he had taught, as a lecturer at the University of Zimbabwe, and
as the Pedagogical Director at the Catholic University of Mozambique (Universidade
Católica de Moçambique), in Beira.
It was clear from early on that Samuel was a very disciplined and self-directed student.
While preparing his proposal, Sam undertook a literature review on water and climate
change in the SADC region, and published it as a paper, titled:
•
Kusangaya, S., Warburton, M. L., Archer van Garderen, E. and Jewitt, G.P.W. 2014.
Impacts of climate change on water resources in southern Africa: A review. Physics and
Chemistry of the Earth, 67–69 (2014) 47–54.
Thus far, on Google Scholar, the paper has been cited six times; and on ResearchGate, it
has been downloaded over 1000 time, with very keen interest shown by the global
community. During 2013 and 2014, he has been a keen attendee of ACCESS meetings and
allied conferences, including presentations at the National Hydrology Symposium and the
National Global Change Conference in September and December 2014, respectively:
•
Kusangaya, S. 2014. Understanding uncertainty in rainfall from regional climate
model simulations: A hydrological perspective. 17th SANCIAHS National Hydrology
Symposium 1 – 3 September 2014, University of Western Cape.
•
Kusangaya, S. 2014. Understanding uncertainty in rainfall from regional climate
model simulations: A hydrological perspective. Second DST/NRF National Global Change
Conference, 1 - 5 December 2014, Port Elizabeth
Sam successfully defended his PhD proposal in 2014, and continues to work very
productively, with, for example, a paper currently in preparation for the journal Global and
Planetary Change. His supervisors have greatly enjoyed work with him, and look forward to
their future time together.
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building this understanding. Through detailed and long term monitoring we will be able to
detect changes, identify drivers of spatial and temporal changes to water resources, and
improve our understanding of dynamics and feedbacks of processes that are affected by
change. This will lead to improvement of current and new models for describing these
processes and predicting changes arising from global change.
Over the past three years, together with SAEON, the theme has worked towards
establishing detailed, long-term monitoring and study sites in a number of research
catchments A substantial effort has been applied to these Living Laboratories and a
significant set of equipment has been installed there (see details in the attached report
(Annexure x).. These research catchments act as living laboratories. Living laboratories have
been established in both KwaZulu-Natal and the Western Cape. The KwaZulu-Natal living
laboratory is the Cathedral Peak research catchments. The Kuils-Eerste River catchment, in
which the historical experimental Jonkershoek catchment is situated, and the Berg River
catchment are the living laboratory sites in the Western Cape.
The primary progress towards the question surrounding improvements and new approaches
to observation and monitoring is the establishment of the living laboratories and the
continued monitoring in these catchments. With monitoring in the catchments new
approaches and methods can be tested. Additionally, the continued monitoring is
contributing to a database of real observation that can be used as data and inputs for
studies relating to detection, process understanding and model development.
The research project being undertaken by Luke Bodmann (UKZN, MSc student) address the
theme’s research question around the changes in hydrological
responses that are already evident, and to what are these changes
attributable. Bodmann, through the use of peat cores for the more
distant past and historical climate records for the nearer past, aims
to determine changes in climatic variables which have occurred
over time in the Cathedral Peak area.
Progress towards improving understanding of complex and dynamic Earth systems as they
impact hydrological responses has been made through three MSc research projects. The
first of these undertaken by Feroza Morris (UKZN) is assessing the factors which influence
the spatial distribution of rainfall such as altitude, aspect and slope
by using data from 24 raingauges installed in the Cathedral Peak
research catchments. Morris has showed that the overall best
predictors of the distribution of rainfall for the annual, wet season
and dry season are longitude and altitude. Longitude showed
greater significance than altitude explaining 72% of the rainfall
variability and altitude explaining 26% of the rainfall variability for MAP, 73% and 26% for
the wet season and 50% and 22% for the dry season respectively. The second project
undertaken by Matthew Damons (UWC) assesses the contribution of surface and substrate
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flows to the streamflow of the Sandspruit in the Berg River catchment
through rain, surface water and groundwater analyses of stable
isotopes. The results show that after a storm has occurred, the initial
rise of river flows is mainly due to surface flows. Groundwater
contribution gradually increase and this dominates during the
recession part of the hydrograph. Silica provided an underestimation
of groundwater contribution to storm flow when compared to δ18O hydrograph separation.
The third project is also focused more on hydrological process understanding. Tebogo
Madlala (UWC) is assessing the influence of surface- and groundwater
interactions in the self-purification of river flows in the upper Berg River
catchment, South Africa. Hydrochemistry results from 34 groundwater and
12 surface water sampling sites, revealed that the major water type in this
catchment is of a Na-Cl nature. During the dry season, most of the river
flows are due to groundwater discharge. There is evidence of groundwater
recharge along the Upper Berg River during the wet season.
Improvements to hydrological models have been addressed through two
projects. Richard Bugan (SU) determined the impact of different land
uses (predominantly agriculture) on the salt discharge of the Sandspruit
catchment into the Berg river, an important source of water for the City
of Cape Town and the rural communities. The Sandspruit catchment
properties were first characterized (digital elevation mode, weather, land
use and cover, conceptual groundwater flow model, surface water flow, geological and soil
properties). These data were then used to parametrize a hydrological model (J2000) in order
to simulate surface water discharge and build a salinity routine to simulate salt discharge.
The calibrated model was finally used to simulate scenarios and recommend land uses that
would minimize salt discharge and salinization of the Berg river. Some very practical
recommendations emanated from this research. The simulated hydrosalinity balance
exhibited sensitivity to land use change, with rooting depth being the main factor, and the
spatial distribution of vegetation. Re-vegetation with mixed forests, evergreen forests and
range brush were most effective in reducing salt leaching, when the “salinity hotspots” were
targeted for re-vegetation. This re-vegetation strategy resulted in an almost 50% reduction
in catchment salt output. Overall, the results of the scenario simulations provided evidence
for the consideration of re-vegetation strategies as a dryland salinity mitigation measure in
the Sandspruit catchment. The importance of a targeted approach was
also highlighted, i.e. mitigation measures should be implemented in
areas which exhibit a high salt storage. The second project does not
address hydrological model improvement directly, but rather indirectly
by improving the soils inputs to hydrological models through the
refinement of digital soils mapping rules for both soil type and soil
organic carbon which (Liesl Wiese, SU).
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Profile – Feroza Morris, ACCESS Theme 3 Honours, Masters and now PhD student

Feroza Morris received a MSc studentship at the Centre for Water Resources Research (CWRR) at
the University of KwaZulu-Natal (UKZN) under the ACCESS programme Theme 3 (Water) to work on
a project to improve the spatial understanding of rainfall patterns in the Cathedral Peak catchments
in the Drakensberg Mountains in KwaZulu-Natal. Feroza is supervised by Dr Michele WarburtonToucher, Dr Hartley Bulcock and Mr Alistair Clulow.
Feroza hold a BSc (UKZN) with majors in Hydrology, environmental science and geography, where
she was the Top 3rd year Hydrology Student. Following her undergraduate degree, Feroza did a BSc
Honours in Hydrology (UKZN). Her keen interests in climate change issues and different hydrological
responses led her to the MSc project that she is currently completing.
Feroza’s Msc project deals with the use of contemporary geo-statistical interpolation methods in
providing improved estimates and understanding of the rainfall distribution across the Cathedral
Peak catchments in the Drakensberg escarpment region. She also focuses the use of different rain
event properties in improving this understanding. Her research demonstrates that the use of
regression Kriging is able to produce improved rainfall estimates for the annual, wet season and dry
season with longitude and altitude being the main significant variables influencing the spatial
distribution of rainfall. The variability and trends in rain event properties such as rain depth,
number of rain days, rain event duration, event rain rate and inter event time varied in relation to
aspect, altitude and slope. Additionally, relationships between rainfall predictor variables and
different rain event categories showed that quantile regression was able to detect the relationship
between the predictor variables and all parts of the distribution of rain events where ordinary least
squares regression was unsuccessful.
During her MSc Feroza has presented her work in conferences such as the SAEON GSN Indibano
2013 in Cape Town where she was awarded runner up for best oral presentation titled “Improving
the understanding of the spatial distribution of rainfall”. Her work was also presented at the 17th
SANCHIAs National Hydrology Symposium at the University of Western Cape, Cape Town and the
2nd annual Global change Conference at the Nelson Mandela Metropolitan University, Pretoria,
2014 titled “A Multivariate Regression Model for Predicting Precipitation in the Cathedral Peak
catchments”. During her MSc she also demonstrated for the Hydrology undergraduate modules
such as Introduction to Physical Hydrology, Modelling for Hydrological Design and Applied
Hydrology.

ACCESS Annual Report 2014-15

Page 13 of 66

The study of Alanna Rebelo (SU) aims to look at wetlands of the Berg River Catchment
through a modelling approach and a remote sensing approach to test their resilience to
climate change and to identify their time of existence. She also aims to
expand towards ecosystem services & mapping that will aid the
hydrological interpretation.
Understanding the origin of groundwater salinisation in the Berg River
Catchment using O, H and Cl36 isotopes and assessment of recharge
parameters was done by Kelly Swana (SU). Using
geochemical data, the nature of groundwater and
precipitation was investigated. Use of a chloride mass balance equation
indicated that there are higher chloride concentrations in groundwater
than in precipitation. Therefore, the source of the chloride and salinity is
from a source other than the precipitation. Chlorine 36, a useful tracer of
old groundwater, was used in this study to determine the source of the salinity which was
discovered to be evapo-transpiration. Anthropogenic agricultural activities intensify the
salinity. Therefore the source of the salinity is a mixture of both primary and secondary
sources.
The complexity of the interaction of environmental change with hydrological
response was a further research question identified by the theme. Kobus
Kellermann’s (UCT/SAEON) project which considers the hydraulic trait
variation of Protea repens with change in climate and atmospheric CO2
addresses this question and will provide initial results on how water use of
fynbos may change under climate change. Rozwivhona Magoba (UWC)
investigated the effects of river flow modifications on recruitment of plant seedlings along
river banks. The results suggest that in general seeds are deposited randomly on the banks.
Seedlings that become established at locations unsuitable for their persistence into
adulthood are removed either by high flows or perish during dry conditions. Thus, lateral
zonation eventually develops due to species differences in tolerance to conditions at
different positions on the banks. The spatial arrangement of vegetation in the riparian zone
has as much to do with flow conditions post recruitment as it does with conditions during
recruitment. This shows that the structure of riparian plants is determined not only by
whether or not the minimum flows are met, this points to the need to reinstate the
naturally variable flow and adopting a holistic approach for the understanding and
management of aquatic systems.
In 2014/5 this theme produced:
o 12 research outputs
o 2 Graduations (1 M.Sc and 1 PhD)
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3.1.1.3 Theme 4 Report - Environmental change, ecosystem services and livelihoods
(Annexure 4)
Theme 4 is a well-integrated theme and the relationships among the scientists involved in
the theme are growing steadily with more in-theme and extra-theme collaboration
emerging. Also, this theme is doing significant work in the Knowledge Brokering area with
one of the Theme Leaders, Dr Luthando Dziba using ACCESS co-funding to extend the
Themes work with local, regional and international entities developing ecosystems services
assessments and training (see below and sections 3.3 and 3.4).
This theme links people, climate and environmental change because of the recognition of
humanity’s dependence on the environment for livelihoods and the threat to livelihoods by
both slow and rapid changes in ecosystems due to changes in climate and land use. Theme
4, therefore, brings together and develops expertise to collect, integrate and interpret key
socioeconomic, demographic, health, livelihoods, and environmental data longitudinally in
rural as well as urban areas in South Africa. This research continues to produce valuable
information on the ecological underpinnings of human well-being, including health, food
and nutritional security, and livelihood resilience, in poor rural communities as well as urban
communities threatened by global change. This information is crucial to policy, planning and
interventions for development. Theme 4 is achieving some of its objectives as set out three
years ago (see below), even though achieving some of our highest longer term ambitions
requires long term financial commitment.
There is room for updating the conceptual framework presented in the Figure below, which
represented an initial attempt to integrate all work done within the Global Change Research
Landscape in South Africa. However, for this to happen, a revised plan on how ACCESS will
be funded and the strategic research direction it will take following the Mid-term Review
will influence the research direction Theme 4 will take going forward.
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Various students worked on addressing a number of these objectives through their
projects which are explained in the Appendices. A few other outputs over the years have
accurately reflected our efforts to address these objectives, including papers published in
the last year (see publications list).

Theme 4 continues to seek closer links to national and international policy contexts for
societal and policy relevance including the Intergovernmental Science Policy Platform on
Biodiversity and Ecosystem Services (IPBES) and contributing to SADC regional capacity
building initiatives on ecosystem assessments organized jointly by the CSIR through
support from ACCESS and the United National Environment Programme World
Conservation Monitoring Centre (UNEP-WCMC). The IPBES work programme presents
great opportunities for Theme 4 to contribute to various national and regional
assessments and eventually to a global assessment of ecosystem services due to be
published in 2018/19 by the UN. This work will contribute to understanding of the
contribution of ecosystem services to human well-being in a changing world.
This work has been occurring in a range of different Theme 4 institutions and after three
years the opportunity for increasing collaborative future work is becoming apparent.
With reference to the aims above, the progress made to date includes significant
progress on our focus on bush encroachment, long-term change, the impact of climate
change on biodiversity, and the effects of interacting drivers on land-cover change,
ecosystem services, and livelihoods.

Sagwadi Felicia Maluleke (WITS ACCESS
honours student on Bush Encroachment)

Bush encroachment is a phenomenon that is evident in most rangelands in Africa and
Southern Africa, and has important effects on wild and domestic herbivores. Bush
encroachment shifts vegetation structure to a dominance of woody plant species and
changes interactions between livestock and rangelands. Theme 4 is studying bush
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encroachment at a range of spatial and temporal scales. Our Theme’s work on bush
encroachment provides insight onto how the interacting effects of changing climate,
land-use and other drivers impact ecosystem services such as grazing resources,
fuelwood availability. Using an array of methods, from GIS to household surveys our work
aims to integrate multi-disciplinary data to provide a holistic insight as to how global and
local drivers affect biodiversity and livelihoods. For example, long-term (centennial –
millennial) data from grassland-savanna ecotones is providing context for assessing how
recent (decadal) scale variations compare with previous changes. Multi-proxy approaches
using fossil pollen, spores, charcoal and phytoliths, as well as existing palaeoclimatic
databases are being used to assess the roles of climate, herbivory and fire as long-term
drivers of vegetation change and ecosystem services.
Our theme is also studying the impact of bush encroachment on livestock movement and
habitat selection. Bush encroachment shifts vegetation structure to a dominance of
woody plant species from a scattered distribution, changing the interactions between
livestock and rangelands. One of our projects aims to asses habitat selection (of a
gradient of woody cover) by cattle in lowveld rangelands Another project, based in northeastern Namibia examines the role of fire management in influencing bush
encroachment and its effects on ecosystem services. In Namibia, a combination of
palaeoecological studies and household interviews is determining how the effect of
changing fire policy has influenced vegetation structure and livelihoods.
Greg Duckworth (ACCESS PhD student at UCT)
working on determinants of bird distribution

With regard to climate change and biodiversity, Res Altwegg’s team uses the South
African Bird Atlas Data to look at the impacts of changing climate on bird distribution.
Links with the bush encroachment theme are being explored, in that birds, because of
their mobility, are often sentinel species for land cover change.

In 2014/15 This theme produced
o 14 Research outputs
o 7 graduations (3 Hons, 4 M.Sc)
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Profile – Sabelo Madonsela, ACCESS Theme 4 PhD student

Sabelo Madonsela received a MSc studentship (UKZN) under the ACCESS programme Theme 5
(Land cover and land use changes) and was supervised by Drs Onisimo Mutanga, Moses Cho and
Renaud Mathieu. Sabelo hold a BSc from UKZN and specializes in remote sensing, GIS and
environmental sciences. He has interests in climate change, biodiversity conservation, and
vegetation studies for sustainable use of land resources. Sabelo’s thesis investigated the usefulness
of WorldView-2 imagery to map tree species at canopy level in Lowveld savannahs. His research
demonstrated that innovative spectral bands such as the red-edge or the yellow bands improve the
classification of tree species over more classical remote sensing imageries such as Ikonos. The
research also investigated the benefits of object-based analysis and classification, and the potential
to improve tree species mapping using images taken at multiple seasons. Sabelo developed his
research under the project GRAZEO funded by BELSPO (Belgium) “Grazing suitability indicators from
Earth Observation to improve buffalo-cattle contact risk models” involving a collaboration between
the CSIR, the Free University of Brussels, and SANParks.
Sabelo has submitted a manuscript “Assessing the utility of object-based image analysis for tree
species mapping in savannah environment using WorldView-2 imagery” for peer-review at the
International Journal of Applied Earth Observation and Geoinformation. Sabelo’s results were
presented at the conference of the African Association of Remote Sensing of the Environment,
hosted in Johannesburg in October 2014, for which he received an award from the European Space
Agency. During his work on the GRAZEO project Sabelo collaborated with project scientists and
contributed to other aspects of vegetation monitoring such as grass nutrient assessment. This
resulted in a publication in a conference.
A Ramoelo, M A Cho, S Madonsela, R Mathieu, R van der Korchove, Z Kaszta and E Wolf. A potential
to monitor nutrients as an indicator of rangeland quality using space borne remote sensing. IOP
Conf. Ser.: Earth Environ. Sci. 18 012094.
Sabelo is currently enrolled for a PhD at UKZN under the leadership of Drs Onisimo Mutanga and
Moses Cho. He received a funding from the NRF Professional Development Program, and hold a
studentship at CSIR.
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3.1.1.4 Theme 5 Report - Land use and land cover change in rural and urban environments
(Annexure 5)
In this theme an integrated approach to studying the complex mix of drivers and trends of
land cover and land use change in South Africa, and their implications, at a range of spatial
scales is being developed. Experimental, observational and modelling approaches in order
to build an experimental toolkit, key data sets, modelling tools and ultimately a synthesized
understanding of relevance for societal development decisions are being applied. The
programme focuses in its first phase on the savanna and grassland biomes, which are home
to the majority of South Africans, mostly in four of the country’s five largest metropolitan
areas. These are regions of the country undergoing rapid changes mainly due to
anthropogenic effects, and whose effects may be felt across South Africa. In subsequent and
parallel phases, made possible through sourcing additional resources, we hope to expand
the scope to include more arid shrub/grass and fire prone shrub ecosystems.
The programme is designed to take advantage of three key large scale gradients of variation,
each of which provides a “natural” experimental test of factors driving the system, namely
gradients of increasing intensity of resource use, increasing human density at regional scale,
and aridity. Ecosystems on these gradients are prone to significant change under different
management regimes. Land use and land management decisions, and climate and
atmospheric drivers have the potential to change the system in ways that are significant
enough to alter vegetation structure and function at large spatial scales, and even at scales
that could affect local and regional micro- and meso-climate. In addition, intensive
development such as operation of coal-fired power stations has the potential for influencing
air quality much further afield in South Africa. Activities comprising this theme are currently
situated across some range of this gradient, with some sets of activities focussing on
“nodes” along the gradient i.e. shared field sites. This provides a means of achieving the
synergy required for theme to be greater than the sum of its parts. Our gradient approach is
also offering structured links with other ACCESS themes as appropriate.
Besides advancing fundamental understanding of the drivers of the system in response to
intrinsic and extrinsic pressures, we also aim to produce decision-making tools for land-use
planning and management. These will be accessible and suitable for both rural and urban
landscapes, and appropriate for private (individual or company), government (local,
provincial, national, regional), and researchers and managers (Higher Education Institutions,
para-statals and councils).
Land cover observations:
Three PhD students from UKZN are at various stages of their research. Kabir
Peerbhay specialized on developing new approaches for the automated
detection and mapping of invasive alien plants in commercial forest
ecosystems. His research involves the utility of remotely sensed information
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including LiDAR (Light detection and ranging) to improve on the recognition of alien invasive
plant species. By the end of 2014, there were six research papers completed, of which two
are published in international peer-reviewed journals, while the remaining four are in
preparation. Kabir submitted his PhD thesis in January 2015 and has just been confirmed. He
will graduate in April 2015.
Timothy Dube is focussing on remote sensing of forest aboveground
biomass and carbon stocks in African environments. Last year (2014)
he presented his research at various conferences. Timothy’s research
has shown the role of Remote Sensing in quantifying carbon stocks in
plantation forests, an important measure of determining carbon
credits in developing countries in the face of climate change.
Patrick Hitayezu, a PhD student in Agricultural Economics at UKZN, is studying the
behavioural economics of farm-level land use management in the context of climate change
in the midlands region of KwaZulu-Natal. Last year (2014) he presented his research at
various conferences including: His review paper documenting some mesolevel aspects of agricultural vulnerability to climate change in the KZN
midlands was published in the Journal of Human Ecology (2014). He also has
three empirical research papers under review in various journals. Recently
(2015) he received comments from the reviewers of his article submitted to
Environment, Development and Sustainability. Since then, he has been
revising this paper accordingly, and a resubmission is expected soon. Whilst two more
papers remain in their initial review process, he has compiled his first draft thesis. The draft
is currently undergoing internal review by his supervisors. He expects to submit to the thesis
to the higher degrees office of UKZN for external examination in March.
Natural ecosystem and crop responses to atmospheric CO2 and climate change:
Excellent progress has been achieved in this work by Andrew Skownow (PhD student),
entitled A REMOTE SENSING APPROACH TO QUANTIFYING BUSH ENCROACHMENT ACROSS
A RAINFALL GRADIENT IN THE EASTERN CAPE. This work was presented
this work at the 2014 NRF National Global Change Conference in
December at NMMU. This work is strongly supporting the hypothesis
that increasing CO2 may have allowed a recent and rapid indigenous
shrub invasion in more mesic savanna, but that in more arid savannah
the encroachment is older and slower. This results in demographic
differences in tree populations between rainfall sites. The work is crucial in understanding
ongoing land cover change throughout much of southern Africa.
Very good progress has been on the work exploring the role of drought and herbivory in
limiting seedling Acacia karroo establishment in an arid savannah. Ms Lavinia Perumal
(ACCESS M.Sc student) presented this work at the 2014 NRF National Global Change
Conference in December at NMMU. Lavinia has shown that there are very high levels of
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herbivory in arid savannah and that Acacia karoo is most resilient
except at the very young seedling stage. A. karroo rapidl y become
resistant to repeated herbivory after crossing a threshold size. A
similar response has been noted for drought. It seems then that rising
atmospheric CO2 is a very likely candidate for causing significant land
cover change in southern Africa via these mechanisms that allow
woody plants to establish more effectively. The implications for livelihoods and ecosystem
services are substantial.
After refurbishing and reinitiating the CO2 treatment facility at SANBI, Cape Town, and
engaging in planning the first CO2x drought experiments, Dr Loyd Nackly ACCESS Post-doc)
Lloyd has taken up a position at UC Davis in the USA. His role was takee over by Amy
Betzelberger. Amy completed the first co2x drought experiment on A. karroo, and the
results are now being analysed.

CO2 research facility
An important development in this theme is the CO2 research facility that has been created
at Rhodes University using ACCESS funding together with other sources of funding.

The 16 large chambers that were imported using ACCESS funding have been set up at
Rhodes in a world-leading experimental facility (see below), using advanced electronic
control for CO2 treatments. Significant funding has been obtained via the GCGC, NRF-NEP,
WRC and Rhodes University to erect this facility. It will provide critical insights into bush
encroachement and crop effects of rising atmospheric CO2, and thus land cover effects, as
the only facility of its kind in Africa.
Atmospheric CO2 will rise by between roughly 20 and 30% within the lifetime of the next
generation. This will have uncertain effects on southern Africas’ climate, but will have direct
effects on crop and wild plants of this region that could offset the worst effects of climate
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change, or in some cases exacerbate these effects, with massive effects on livelihoods, and
water and food security in this region more than almost any on earth. The CO2 rise is
amongst the most certain of all climate change trends over the next few decades, and yet
very few data exist on how vegetation will respond in this region. Data from Europe and N.
American is not appropriate to the southern hemisphere and to this region, and we must
generate our own African knowledge urgently. Manipulative experiments are one of the
most powerful ways of testing crop and natural eco-system responses to future climates, of
anthropogenically increased CO2 concentration and temperature. These experiments must
be conducted under appropriate regional conditions, and use plants, and crop varieties,
important to these regions.
Knowledge of responses to increased atmospheric CO2 and temperature allows one to
travel though time to future worlds where altered plant performance will have important
biological and socio-economic impacts. This knowledge about the future will be essential for
implementing current strategic management and investment decisions relating to
adaptation and mitigation of climate change. Hundreds of millions of rands of investments
in water and food security, and in adaptation responses for wildlife are at stake.
To conduct such experiments to provide credible and defensible data requires sophisticated
growth facilities that monitor and manipulate atmospheric conditions. These facilities need
to be sufficiently large to enclose field crops and representative portions of natural
ecosystems, in a statistically replicated design. Such a system has been designed and built at
Rhodes University.
The Facility
The system consists of 16 large “Open-Top-Chambers” (OTCs) enclosing 3 m diameter soil
surface and standing 3m tall. Each is equipped with state-of-the-art analysers that
continuously monitor atmospheric conditions, and control ventilation rates, and CO2
concentrations. Plants are grown directly in the soil and the large number of chambers
allows for factorial experimental designs manipulating both CO2 concentration and an
additional factor such as rainfall or herbivory.
The chambers are constructed from stainless-steel frames covered with highly transparent
ETFE-film and equipped with measurement and control instrumentation that communicates
directly to the internet allowing researchers to monitor real-time chamber conditions. The
system has its own emergency power, such that power-outage and resultant increased
chamber temperatures are avoided.
Research Priorities
The Department of Science and Technology’s Global Change Grand Challenges Global
Change (GCGC) research plan, through a deeply consultative process clearly identified broad
experimental research prioritise for southern Africa around future crop and natural
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ecosystem responses. As a starting point this has allowed groups such as the GCGC Themes
and the Land Cover Change Consortium, via workshops at national conferences, to consider
research priorities important for southern Africa that are achievable within a facility such as
has been developed at Rhodes University. Highlighted priorities are:
•
The impact of increased CO2 on the ability of regionally important crops to
withstand drought and soil nutrient limitations.
•
The role the atmospheric CO2 in stimulating invasion by indigenous and alien plants,
and how this effects management using biological control agents.
•
The future of grassy ecosystems where the unique photosynthetic mechanism
employed by most grasses is disadvantageous at increased CO2 concentrations.
•
How the active ingredients of regionally important medicinal plants are likely to
change under future climatic conditions.
Access and Relevance of Knowledge
The facility will support multidisciplinary collaborative projects optimising the knowledge
gained by each experiment. For example, the proposed maize drought experiments include
plant physiologists, crop modellers and resource economists who will be able to measure
plant responses and use these to determine crop production and economic implications.
This sort of optimisation will be sought for all proposed experiments and will create
opportunities for developing human capacity through student projects and via interaction
with national and international collaboration.
The sustainable business model for the facility is that collaborative projects will need to
raise funds to support research and maintenance costs. A model that has already raised
funding from Applied Centre for Climate and Earth System Science (ACCESS), GCGC and
Rhodes University’s Sandisa Imbewu fund. In the longer–term it is anticipated that the
facility will receive national recognition and support, as the only facility of its kind in Africa.
The types of knowledge created will be relevant to Water, Forestry and Agricultural
Institutions including: the Agricultural Research Council; Water Research Council; Forestry
and Department of Agriculture. This knowledge can contribute to more robust crop-models
and to dynamic vegetation models that project over vast areas, and future times to guide
investment and adaptation responses.
Potential for Expansion
OTCs are useful for this type of experimentation but can be expanded to larger land surface
areas through the use of Free-Air-CO2-Experiments (FACE). These consist of towers that
inject CO2 directly into the prevailing wind to elevate the CO2 concentration over larger
areas. If the Rhodes system proves the value of regionally appropriate manipulative CO2
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experiments, the pursuit of a FACE system may become a future objective spear-heading a
national initiative to fill the climate-plant response knowledge gap.
2014/15 This theme produced
•
•

18 Research outputs
5 graduations (4 Msc, 1 PhD)

3.1.1.4 Theme 6 Report - Marine (Annexure 6)
The marine environment influences climate, weather and rainfall patterns on land, through
its storage and transmission of heat to the atmosphere, generating wind, storms and rain
and through more complex biogeochemical processes. These in turn feed back to the ocean
and food chains leading to fish and fisheries and all the other ecosystem services provided
by the sea as a source of food, transport, mineral extraction and recreation. In Theme 6 we
deal with observing the seasonal cycle and changes in that cycle from year to year on short
time scales up to the decadal scale, compared to the long timescale of Theme 7. We also
study the links between the ocean component of the earth system and the terrestrial and
atmospheric components.
The specific aims of ACCESS Theme 6 are to develop an understanding of how marine,
coastal and estuarine ecosystems in southern Africa are influenced by climate variability and
change, and the feedbacks and interactions with the larger global earth system and global
change pressures. This understanding is required to ensure communities reliant on marine,
coastal and estuarine goods and services are can effectively plan for environmental change.
Theme 6 has a wide range of projects which are all very well captured in the annexure X.
Progress son three examples are given here:
Xolisa Dlomo (ACCESS M.Sc student) has been working on his thesis focussed on SEA
SURFACE TEMPERATURE TRENDS AROUND SOUTHERN AFRICA. Sea surface temperature
(SST) fluctuations and changes around southern Africa have important consequences on
regional weather, climate and the marine ecosystem. SST is a good indicator for upwelling
strength in the Benguela Current system and therefore is linked to biological activity in that
region. SST is an important driver of the air-sea exchange of moisture
and energy, especially in the Agulhas Current where high latent and
sensible heat fluxes occur. It is important to quantify SST trends with
accuracy for the long term monitoring and characterisation of weather,
climate and marine ecosystem in southern Africa, especially in the
context of climate change. In this study various 1o x 1o SST datasets are
used to calculate yearly time series, inter-annual fluctuations and trends in key oceanic
regions of southern Africa. OI SST, Hadley SST, NOCS SST and ER SST (which has 2o x 2o
resolution) were used in this study. Trends and inter-annual fluctuations for various
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domains and dataset in the recent satellite era since 1982 were calculated to compare the
non-satellite products Hadley SST, NOCS SST and ER SST with the satellite product OI SST.
The idea is to validate the non-satellite products since 1982 and then use them to calculate
trends around southern Africa before 1982. Trends and inter-annual fluctuation in the
Angola Benguela Current system and the Agulhas Current retroflection system are therefore
presented for all datasets for the 1982 – 2012 period. The datasets show different trends
and different timing or amplitude of inter-annual variability. This prevents the estimation of
changes in the region with confidence before the satellite era.

Dimitri Veldkornet’s (ACCESS PhD Student) thesis DISTRIBUTION AND CONNECTIVITY OF
ESTUARINE MACROPHYTE HABITATS AND RESPONSES TO GLOBAL CHANGE, aims to
determine the distribution and connectivity of estuarine macrophyte species and habitats
along the South African coastline. Prior to this study there was a scarcity of available
information on this topic. This has limited effective conservation and
management of estuaries which are critical “canaries in the coalmine” in
terms of their susceptibility to change on land and in coastal oceans. A
second objective was to determine which environmental factors are
important in forming boundaries and areas of connectivity between salt
marsh and terrestrial vegetation and investigate how land use changes have
influenced the integrity of estuarine boundaries.
The study provided new knowledge on the distribution of estuarine species and habitats,
particularly for management and conservation purposes. This work has already found
application in policy and management of estuaries in South Africa such as the National
Biodiversity Assessment, National Biodiversity Plan, estuary management plans, estuary
zonation plans and assessment of estuary health. It was found that estuarine habitat covers
a total area of 76 866 ha in South Africa. In the cool temperate, warm temperate and
subtropical regions, the estuaries with the largest habitat areas are the Berg (6799 ha), Bot
(2009 ha) and St Lucia estuaries (38 315 ha), respectively. From this dataset estuaries can be
prioritised in terms of habitat area and diversity. This study was also the first comprehensive
assessment of the distribution of macrophyte species in South Africa. Macrophyte species
(208) are distributed in 75 families, dominated by Poaceae (21), Amaranthaceae (19),
Asteraceae (19), Mesembryanthemaceae (17) and Cyperaceae (17), while 40 other families
had only one species each. In this study, we found a high diversity of supratidal salt marsh
species totalling 95 species, suggesting that South African salt marshes may have greater
species richness compared to others globally.
The distribution of estuarine macrophytes in relation to physicochemical variables was
investigated in 14 estuaries across South African temperate coast. It was found that
physicochemical variables can be used to delimit zones within estuaries. This included
sediment electrical conductivity, where the lower intertidal zones had higher sediment
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electrical conductivity (41.3 mS.cm-1, S.E. = 1.48) compared to supratidal habitats, sediment
redox potential was more reduced in intertidal habitats (-87.83 mV, S.E. = 24.11) compared
to supratidal habitats. Lastly, supratidal habitats had greater depths to groundwater (73 cm,
S.E. = 4.35) compared to intertidal habitats. Terrestrial species were always at the extreme
limits of most variables (Figure 1). The salt marsh species that occurred over a wide range of
conditions were Bassia diffusa, Juncus kraussii, Sarcocornia pillansii, S. tegetaria and
Sporobolus virginicus which would explain their abundance in South African estuaries.
Across an elevation gradient, growth forms and physicochemical variables were different
between zones and could be used as indicators of different estuarine habitats. Plant
distribution responded to changes in the sediment and water conditions in different tidal
zones and therefore monitoring of these characteristics are important. The research
provided information on the ecological requirements of species and habitats that can be
used to monitor the response of salt marsh species to global change. The study showed
that abiotic factors limit the seaward distribution of terrestrial vegetation and we suggest
that the landward distribution of salt marsh is limited by competition. Thus, in the absence
of landuse changes at the salt marsh-terrestrial boundary, salt marshes are likely to survive
increases in sea level through landward migration at the detriment of terrestrial vegetation.
The impact of disturbance at the salt marsh- terrestrial boundary was investigated, with
particular reference to the presence of alien invasive plants. The disturbed ecotone was
characterised by a high abundance of invasive plants such as Acacia cyclops, A. longifolia, A.
mearnsii, Lantana camara, Solanum americanum and Ricinus communis. It was
recommended that adverse human practices be avoided or controlled in salt marsh
ecosystems to conserve the endemic biodiversity, habitat extent, and associated ecological
functions of transition zones. Monitoring or removal of IAPs is encouraged as a restoration
mechanism.
The research showed that the current method of estuary boundary delineation did not
include all estuarine vegetation, particularly in subtropical estuaries where differences
between estuarine vegetation (swamp forest) were not always discernible from terrestrial
vegetation. Estuarine habitats were also excluded from the estuarine functional zone (EFZ)
as an artefact of the mapping process rather than the inability to use vegetation as an
indicator of the lateral boundary. Estuaries that have estuarine habitats outside the current
demarcated boundaries need to be remapped and clearly demarcated so that there are no
uncertainties over ownership and the implementation of legislation.
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Work being conducted at ORI by Justin Hart (ACCESS PhD Student) focussed on the
reproduction and successful recruitment of scleractinian propagules which is vital for the
persistence of coral-dominated reefs. Furthermore, an assessment of the effects of
increased sea temperature and ocean acidification (OA) on their early life history stages is
crucial to predict how corals are likely to respond to climate change. In this
dissertation, the reproductive dynamics (seasonality, mode of reproduction
and fecundity) of three key species (Figure 1) has been assessed over a twoyear period using histological techniques. This has allowed us to time the
collection and transport of gravid colonies to the ORI Research Aquarium for
spawning work. The effect of gamete dilution and salinity on fertilization has
been evaluated, as has the combined effect of increased water temperature
and the presence of representative crustose coralline algae on larval settlement and postsettlement survival. The effects of increased water temperature and reduced pH on coral
fertilization, embryogenesis, settlement and post-settlement survival are now being
assessed (Figure 2). The study has advanced our current knowledge of the reproduction and
reproductive health of corals, and the early life history stage dynamics of coral offspring on
an important South African Reef. More importantly, it is providing an indication of how
these early life history stages are likely to be affected by future changes associated with
climate change.
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Earlier work on coral recruitment lead to the development of a new settlement tile design,
incorporating grooves across the entire surface. These provide coral recruits with multiple
settlement edges that better simulate the natural reef surface. The micro-spatial settlement
of coral recruits on traditional flat tiles has been compared with the new grooved tile design
(Figure 3) and submitted for publication in a peer-reviewed journal. The new tile design has
been used to investigate the role that herbivory plays in settlement and post-settlement
survival of coral recruits in a herbivore exclusion experiment at Sodwana Bay. Before
attachment of the tiles, a pilot study was conducted to ensure that the cage design did not
have a significant effect on the hydrodynamics within the cages (Figure 4.). Additional
experimental work is being carried out with the new tile design to determine whether tile
size, and attaching them to elevated concrete structures has a significant effect on coral
settlement rates and post-settlement survival. These experimental settlement tiles will be
retrieved in April 2015.

Collecting gametes from a spawned colony of Hydnophora exesa (left). Experimental
system used to test the effect of temperature and OA on the early life history stages in the
ORI Research Aquarium (right).
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Illustration of exclusion cages used during the pilot study to ensure that the cage design
does not have a significant effect on the hydrodynamics within the settlement cages.
2014/15 This theme produced
•
5 Research outputs
•
6 graduations (2 Hons, 4 M.Sc)

3.1.1.5 Theme 7 Report – Biogeochemistry and Earth System Modelling (Annexure 7)
Integration in Theme 7 has always been a challenge, and due to the uncertain future
structure of ACCESS we have not tried in this year to enforce more integration –
however, members of the theme have met at several ACCESS workshops and integration
between the Southern Oceans work and the Terrestrial Systems work is going forward strongly influenced by our joint goal of developing a variable resolution earth system
model which will focus on addressing questions of regional interest for Africa and
Southern Africa. Similarly, there is integration more broadly in South Africa on the work
on climate change and development in the Waterberg, and ACCESS is contributing
towards this. There are various ways that work in this theme could be integrated into
the seasonal cycles reconceptualization of ACCESS – the modelling component already
has several key questions focussed on seasonal cycles and their role in driving oceanic
and terrestrial processes, and the seasonal impacts of pollution and energy creation and
their impacts on human health are already being dealt with in the Waterberg study.
Although the components are not fully integrated a significant amount of research
progress was made in 2014 and a number of students trained. Publications are lagging
however, largely because most of the work was performed by MSc students who were
focused on getting their theses rather than publication (this is always a challenge but is
exacerbated by the ACCESS structure which funds all research through student projects).
The experimental and novel aspects of the coral reef work also slowed publication as
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Profile – Precious Mongwe, ACCESS Theme 7 M.Sc graduate and now PhD student

Precious Mongwe is a CSIR PhD student registered at the University of Cape Town (UCT). He received a
BSc(hons) Chemistry at the University of Pretoria 2011. Joined the CSIR in 2012 on an internship with the
Paleo climate research lab led Dr Stephen Woodborne, working on baobab tree rings time series
analysis, later in the year transferred to Ocean System and Climate research group led by Dr Pedro
Monteiro. At the end of 2012 he participated in a three month expedition to Antarctic as part of the
South African National Expedition (SANAE) 51 voyage and was responsible for running two instruments
measuring ocean CO2 on board. In 2013 enrolled, he for an MSc in Ocean and Climate Dynamics at UCT
with a thesis titled; The Seasonal Cycle of CO2 fluxes in the Southern Ocean: a model spatial scale
sensitivity analysis. The thesis focused on a scale sensitivity analysis of two model configurations (i.e.
PERIANT05 0.5o x 0.5o and ORCA2LP (2o x 2o) of the NEMO-PISCES Ocean Biogeochemical model
(OBGM) model contrasting it observations at the Southern Ocean (SO). The thesis was submitted by
April 2014, qualified for MSc in September and was awarded the degree December 2014.
During the course of his MSc, he participated in a biennial Surface Ocean Lower Atmosphere (SOLAS)
summer school held in Xiamen, Chana. SOLAS is an international coordinated project aiming to
understand biogeochemical –physical interaction and feedbacks between ocean and atmosphere,
biennially SOLAS provide a two weeks program for about 70 participates selected globally aimed at MSc,
PhD students and early career scientists studying earth system sciences under the SOLAS umbrella.
Provides further training based on the latest research and essential stills for the field. Upon completion
of his MSc thesis, he further refined main findings of the MSc project together with Dr Monteiro and Dr
Chang (CSIR) into a paper manuscript. In this manuscript, Mongwe and colleagues developed a
methodological framework that can be used to diagnose the seasonal changes in the main drivers of airsea CO2 flux in OBGMs, and to diagnose and understand the sources of the observed anomalies
between models and data. This study was framed by the recent finding that Earth System Models
(EMSs) from the latest Coupled Model Intercomparison Project phase 5 (CMIP5) shows a close
agreement in respect of the mean annual flux of CO2 in the SO however disagrees in the phasing and
the magnitude of the seasonal cycle (Lenton et al., 2013; Anav et al., 2013).
In 2014, he participated at the the 2nd Global Change Conference held at the Nelson Mandela
Metropolitan University, where he presented some of the main ideas of the paper manuscript.
Beginning of 2015, he attended the CarboChange (one of the EU funded project) meeting held in
Bergen, Norway. In this meeting he presents a poster and also participated as member of the panel in
one of the discussions. Precious have recently started a PhD at UCT oceanography department on the
Sensitivity of the seasonality of air-sea CO2 flux to fine-scale ocean physics in the Southern Ocean.
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there was a lag period during which the appropriate sampling methods and experimental
design were determined. This represents a long-term investment by ACCESS. Ensuring
that the work gets published will be the responsibility of the supervisors concerned but is
also dependent on the students being interested in publishing manuscripts.

East Coast Oceans
There are currently two research directions here.
•

•

The first, being conducted by a post-doc at ORI, David Pearton, focuses on the
potential for either short-term acclimation (on an individual level) or long-term
adaption (on a multi-generational, population level) to CO2 induced
acidification and warming. The experimental setup – manipulating
temperature, pH, and CO2 – is now complete and a first trial run
has been performed with two genera: a branching coral Acropora
austera and the robust, massive coral Hydnophora exesa. With
increased replication we will start to see results soon. This year
improved methods for extraction and analysis of both genomic DNA and messenger
RNA have been explored. By analysis of the genomic DNA, we will be able to
determine the degree of relatedness in our experimental samples as well as the
extent of genetic diversity within and between populations on South African reefs
(based on extensive work carried out by a previous PhD student, Phanor MontoyaMaya). Extraction of RNA will allow us to interrogate the entire transcriptome via
RNA-Seq as well as the expression levels of individual genes via qPCR. This is the first
time that this type and level of analysis is being undertaken on a southern African
coral and will provide not only an incredibly detailed answer on how they respond to
our experimental manipulations but also gives us a whole range of new tools that
can be used to investigate other extremely important aspects of coral biology such
as evolutionary mechanisms and relationships, and the functional significance of
genetic diversity within and between populations.
The second project, by ACCESS PhD Student Stephanie Hayman, involves assessing
past and present effects of ocean acidification on a South African coral reef and
involves the collection of extant foraminiferal assemblages, from
two different habitats at Sodwana Bay. It was hoped that live
foram experiments could be conducted to examine their
responses to past, present and projected levels of temperature
and OA. Only resilient ‘weed’ species proved amenable to
culture, rendering this aspect of the work impractical. Efforts
were thus focused on examining the cores for their climate record and the origin of
the associated forams. The study showed that foraminifera in this marginal, reefassociated environment originate largely from reef rubble but are of limited use in
climate interpretation. It is likely that sediment reworking at our turbulent latitudes
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prevents deposition of a climate record apart from major episodic flooding and
extreme events. This work has trained one MSc student and provided baseline data
for further work.
Terrestrial Biogeochemistry
Global environmental change due to anthropogenic activity results in alterations to earth’s
biogeochemical cycles. This research forms part of an integrated study in the Waterberg
area to assess the impacts of acidic deposition from the power stations currently under
construction as well as impacts on natural and human systems from land-use change and
development. In order for long term future studies to assess these impacts, baseline data on
vegetation composition and biomass, water quality and human health needs to be collected
before any further industrial development takes place in the region. This region was
declared a National Priority area in 2013 and is therefore being closely monitored by a range
of stakeholders including business, research organizations and government. A post-doctoral
fellow has been appointed to develop a conceptual framework to allow for the integration
of the studies in the area and to identify points for policy intervention.
These studies focus on nitrogen and sulphur deposition, which result in acidification of
ecosystems. Alterations to these processes will have an effect on the diversity of the
vegetation; moreover, little is known about the long-term impacts on the vegetation
structure and composition. Four studies are ongoing, one on plant biodiversity and
sensitivity to acidity, one on quantifying nitrogen and sulphur deposition, one on water
quality and one on perceptions of impacts on human health. Each of these will be discussed
in turn.

•

• Belinda Flood (ACCESS PhD Student) has been working on
the vegetation diversity study which assessed baseline vegetation
composition along a transect of increasing pollution in the
Waterberg area. A concurrent greenhouse experiment at the
University of the Witwatersrand assessed the impacts of nitrogen
and sulphur deposition on key tree (Acacia a nd Combretum) and
grass (Eragrostis and Panicum) genera. Sensitivity varied dramatically across growth
forms (trees and grasses) – with the trees generally responding negatively to
increased acidity (sulphur addition) and not significantly to nitrogen, but the grasses
responding positively to all nitrogen additions and some species also increasing
productivity at low pH. Therefore significant changes in both species composition
and structure are to be expected from the pollution in the Waterberg, although the
interaction of these effects with water availability still needs to be considered. This
study trained one MSc student.
Nelivia Phala (ACCESS M.Sc student) is working on a project assessing the dry
deposition rates of SO2 and NOx within the footprint of Matimba
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power station and surrounding coal mines found that the current deposition flux in
this study was lower than those of the Highveld priority area in Mpumalanga, that
high peaks of NOX and SO2 can be attributed to domestic fuel burning, traffic and
industry, and that NO2 and SO2 ambient concentrations are below the National
Ambient Air Quality Standard
Adela Itkzin (ACCESS M.Sc student) has completed a project focused on Human
Health impacts of air pollution in the Waterberg found large socio-economic
differences in both the perceived and real impacts of pollution. In
particular, lack of education and awareness meant that people
most affected by pollution had least awareness of it. Lower socioeconomic area Maropong had almost 10 times more sulphur
deposition than Lephalale with le vels of phosphorus exceeding air
quality standards. However, the reported impacts of pollution were
several times higher in Lephalale. The study showed that qualification of respondent,
subscription to medical aid and presence of a ceiling came up as associated with air
pollution understanding, as well as overall rating of household health over the last
two years. This points to education, formal job creation and infrastructure
improvements as possible modes of intervention. This project trained one MSc
student.

Earth System Model development
Developing an Earth System Modelling capability in South Africa is an important national
priority. Global model development is disproportionately concentrated in the northern
hemisphere and in developed countries. Southern hemispheric and African climate issues
differ from those that drive the research and modelling effort in the north. In particular,
oceans dominate the southern hemisphere and the land is largely occupied by arid systems
and tropical forests. African terrestrial ecosystems and processes, Southern Ocean
biochemistry and circulation dynamics and Southern Hemisphere atmospheric processes are
under-studied and poorly represented in global models - despite being globally important
contributors to earth system processes.
For this reason the South African scientific community has been mobilising to integrate the
excellent work done in this country on ocean, terrestrial, atmospheric, and aquatic
environments to develop an Africa-based Earth System Model. This is seen as an essential
contribution to the national endeavour of a global change research program that will
support national policy and planning, as well as contributing to the global-scale research
agenda. This project extends beyond the ambit of ACCESS – and is heavily co-subsidised by
the CSIR Parliamentary Grant funding. However, the biogeochemistry theme of ACCESS has
an important role in integrating oceanic, aquatic, and terrestrial knowledge, bringing in
partners from outside the CSIR, and enabling efficient uptake of the model and its outputs
by the broader scientific community.
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Work reported in Annexure 7 on this element of the theme work includes work form the
research of Zane Dedkind (PhD), Maluta Mbedzi (PhD) and Mogesh Naidoo (PhD).

Progress in Earth System Model (ESM) development in 2014 was substantial.
•

•

•

A clear science plan has been developed which will focus on the role of the Southern
Ocean and African landmass in the global carbon cycle (with direct implications for
policy making), the increased vulnerability of Africa to high-impact climate events
under enhanced anthropogenic forcing (with implications for adaptation costs and
the global goal on adaptation) and the prediction of weather and climate variability
at short-range (days to weeks) to seasonal and decadal time-scales (as an adaptation
tool to climate change).
The first outputs of the coupled CCAM climate model and CABLE land surface model
have been analysed and are currently in prep for submission. It was found that the
diurnal cycle of CO2 and water uptake was incorrectly parameterised for our
ecosystems and further research is planned to resolve this and produce a realistic
representation of Southern African vegetation-climate interactions
An ocean model has been incorporated into CCAM which involved substantial
recoding and configuration – as well as extensive collaboration with national and
international partners (see Pedro’s report).

Innovative numerical model development was performed to improve on the
parameterisation of cumulus convection and convective rainfall in the atmospheric
component of the fully coupled model. This component research has produced three papers
(two published, one in review), and represents the first contributions of climate scientists in
South Africa to the field of simulating cloud microphysics since the 1980s. The first
simulations using the coupled land-atmosphere components of the ESM under development
have also been performed, and this new capacity creates new opportunities for studying
land-atmosphere interactions over southern Africa. Photochemistry modelling capacity has
also been developed, through nesting an atmospheric chemistry model with in the
atmospheric component of the ESM. This technology has been applied to simulate the
photochemistry of the Waterberg region, and peer-reviewed publications have been
produced based on this research.
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Southern Oceans
The Southern Oceans group is developing into a significant platform to understand the role
of the Southern Ocean in global climate system dynamics through the SOCCO association of
partners. ACCESS has supported three PhD students and 2 B Tech students through Theme
7.
Precious Mongwe (ACCESS PhD) completed his M.Sc thesis using the Seasonal Cycle as a
mode to diagnose problems with the way that ocean and coupled models reflect the
exchanges of CO2 between the Southern Ocean and the Atmosphere. In past year he
worked on both this M.Sc in Ocean and Climate dynamics at the
University of Cape Town (UCT) oceanography department with a thesis
titled: the Seasonal Cycle of CO2 fluxes in the Southern Ocean: a model
spatial scale sensitivity analysis. This work focused on a scale sensitivity
analysis of two model configurations (i.e. PERIANT05 0.5o x 0.5o and
ORCA2 2o x 2o) of the NEMO PISCES Ocean Biogeochemical model
(OBGM) model contrasting it observations at the Southern Ocean (SO). The thesis was
submitted by April 2014, qualified for MSc in September and was awarded the degree
December 2014.
Nomkwezane Kobo (PhD) is making good progress on her PhD thesis which seeks to
elucidate the effect of the Maud Rise eddies on the seasonal cycle
of sea ice, mixed layer physics and CO2 fluxes in the Weddell Sea,
Southern Ocean. This study aims to provide an understanding of
how the interaction of ocean currents with ocean topography
(Maud Rise) alters the dynamics of the vertical transport of heat
and iron and in so doing provides a climate sensitivity which is not
yet well understood and absent from climate models.
Luke Gregor’s PhD aims to use empirical model approaches to address the sparseness of CO2
data in the Southern Ocean and obtain observations based annual mean fluxes with an
uncertainty of < 0.1PgCy-1 using satellite based proxies. It is thought that the Southern
Ocean accounts for up to half of anthropogenic CO2 uptake, yet we cannot support this with
observational data. Observations of surface CO2 are few and biased toward the summer
period due to stormy conditions in the winter months. This bias has created uncertainty in
our estimates that exceed In this dissertation we address this problem from
two approaches. The statistical learning approach is based on finding the
relationship between current sparse measurements of surface CO2 and
ubiquitous satellite observable parameters. This relationship is found using
one or several statistical learning methods. This relationship is then used to
estimate surface CO2 where there is satellite data, but no CO2 observation.
The primary hypothesis driving this research is that the non-linear approach of SVMs (with a
Gaussian kernel) will perform better than other less non-linear methods The second
approach to reducing the uncertainty an error in the Southern Ocean is to improve the
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current sampling methods. Previous work has focussed on increasing the number of cruises
indiscriminately (Lenton et al. 2006). We go beyond this naive approach by using
observations and models to determine how often and where we need to increase sampling
effort. Our main hypothesis here is that regions of high variability need to be sampled at
finer resolutions as fine scale fluctuations in CO2 can significantly influence mean CO2 flux
estimates.
3.1.2 Research Outputs
This has been a productive year for ACCESS. The Theme projects have been given an
extension for 2014/15 (until end of March 2016) and the original cohort of students will
have almost all graduated by them. It is important to note that the figures given here
include students who are graduating in March 2015 and also, as usual, we have been
inclusive in the claiming of research papers and other outputs that are credited to ACCESS.
This is mainly because the work done by ACCESS projects is often leveraged by other
funding or alternatively, ACCESS funding is used as co-funding in material or other ways
(such as the use of data and data products emanating from ACCESS research. The table blow
gives a summary of txhe research outputs and details are provided in Annexure 8.

Published

T1

T2

11

6

Submitted/in press

1

T3

2

T4

T5

T6

T7

Total

10

7

2

1

37

4

6

1

1

15

1

1

In preparation
Conferences

3

2

10

Total Outputs

14

9

12

14

5

2

3

25

18

5

6

78

There are additional publications which are noted in the ACCESS report that emanate from
the SPACES project (and the same will apply to the ACCESS SATREPS project). These outputs
are not directly attributable to ACCESS since the funding is entirely from German sources
but ACCESS is the agency for this project and is funding several students associated with this
project and hence it is accepted by the SPACES participants that these should be reported
by the ACCESS programme (along with other reports).
These are:
Dubovyk, O., Landmann, T., Erasmus, B.F.N., Tewes, A., Schellberg, J., 2015. Monitoring
vegetation dynamics with medium resolution MODIS-EVI time series at sub-regional scale in
southern Africa. International Journal of Applied Earth Observation and Geoinformation 38,
175-183. http://dx.doi.org/10.1016/j.jag.2015.01.002.
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Dubovyk, O., Menz, G., Lee, A., Schellberg, J., Thonfeld, F., Khamzina, A. 2015. SPOT-based
sub-field level monitoring of vegetation cover dynamics: a case of irrigated
croplands. Remote Sensing. MDPI.
Linstädter, A., J. Schellberg, K. Brüser, C.A. Moreno Garcia, R.J. Oomen, C.C. du Preez, J.C.
Ruppert, & F. Ewert, 2014. Are there consistent grazing indicators in drylands? Testing plant
functional types of various complexity in South Africa's grassland and savanna biomes. PLoS
ONE 9, e104672. DOI:10.1371/journal.pone.0104672.
Ruppert, J.C., Harmoney, K., Henkin, Z. Snyman, H.A., Sternberg, M., Willms, W., &
Linstädter, A., 2014. Quantifying drylands' drought resistance and recovery: the importance
of drought intensity, dominant life history and grazing regime. Global Change Biology, online
early. http://dx.doi.org/10.1111/gcb.12777
Taylor, P.J., Bohmann, K., Steyn, J.N., Schoeman, M.C., Matamba, E., Zepeda-Mendoza, M.L.,
Nagammbi, T. & Gilbert, M.T.P. (2013): Bats eat pest green vegetable stink bugs (Nezara
viridula): Diet analyses of seven insectivorous species of bats roosting and foraging in
macadamia orchards. Southern African Madadamia Growers’ Association Yearbook 21.

GRADUATIONS
2014/15
Hons
MSc
PhD
Total

T1
1
3
1
5

T2

0

T3

1
1
2

T4
3
4
7

T5

4
1
5

T6

T7

2
4

3

6

3

Total
6
19
3
28

It is gratifying to note that we have several instances where students have moved through
their post-graduate research stages with ACCESS. Some students have completed honours
projects and gone on to Masters and PhD degrees and others have upgraded their M.Sc to
PhDs.
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3.1.3 SPACES

The 1st Annual Workshop was held at U Venda in
Thohoyandou, South Africa.

As reported previously ACCESS is playing a role in the SPACES projects. The Limpopo Living
Landscape Project is now underway with several subprojects underway among German and
South African partners (U Venda, U Limpopo and WITS) related to the work being done in
ACCESS Themes 4 and 5. ACCESS is playing a co-ordinating role in this and materially
ACCESS has committed three bursaries to the project (one PhD and two M Sc bursaries). An
annual workshop was held at the University of Limpopo in August 2014 and a follow-up
workshop is planned for 2015. It is also noteworthy the University of Limpopo Risk and
Vulnerability research Centre and the SARCHi Chair of Prof Peter Taylor are closely involved
with this project. For more details visit these links:
http://vhembebiosphere.org/sarchi/projects/spaces-limpopo-living-landscapes,
http://www.botanik.uni-koeln.de/1259.1.html; http://www.zfl.unibonn.de/research/projects/spaces; http://www.uni-goettingen.de/en/478267.html.
3.1.4 SATREPS – iDEWS
The new SATREPS project – iDEWS (Infectious Diseases Early Warning System) is
progressing well. Several activities and analyses have commenced and a substantial
consignment of equipment has been acquired (or is on order) for the project.
Several meetings have been held this year with one mini-symposium held in South Africa for
the launch of SATREPS followed by the first Joint Co-ordinating Committee (Annexure 9). A
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technical exchange of the climate scientists group took place in Japan (JAMSTEC) in October
2014, followed by a leadership visit to Japan in January 2015 where a mini-symposium was
held at the University of Nagasaki (Annexure 10).

Members of the South African and Japanese teams at the iDEWS symposium in Japan.
In addition to this, two Japanese staff members have been deployed to South Africa. Mr Jiro
Hirau is based at the CSIR in Pretoria where he is working as the project co-ordinators and
Dr Ataru Tsusuki has been deployed to the Malaria Control Center in Tzaneen where he is
being hosted by the Limpopo Department of Health.
The equipment that has/is being acquired included several computers, software,
consumables and small equipment for the medical side of the project and two mobile clinics
for the collection of data from the communities in which the work is being conducted.
Work has already commenced with a focus on building a relationship with the communities
in the Giyani District in which the project is being conducted (Annexure 11). To this end the
Medical Research Council and the Limpopo Department of Health has been very active
meeting with several communities and officials. ACCESS has committed to PhD bursaries to
this work including one for a student based at the MRC and the other at the University of
the Western Cape.
It is important to note also that a substantial commitment from DST to support the South
African participants in this project has been made and a contract to this has been signed
between DST and the CSIR (ACCESS hosts). See Annexure 12.
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The work conducted in the Giyani district involves rural communities whose
households will be surveyed and monitored for the duration of the project.

The dignitaries attending the
Nagasaki IDEWS symposium
included the President of Nagasaki
University Professor Shigeru
Katamine and the South African
Ambassador to Japan Ms Mohau N.
Pheko
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3.2

Education and Training

In the work plan for 2014/15 several education and training activities were planned that
were dependent on additional funding that was applied for in October 2013 (for the
2014/15 financial year). Since this funding application was not successful, the education
and training budget remained as it was in previous years. This meant that the ACCESS
programme did not progress in developing its shirt course curriculum but nevertheless did
proceed with an online version of the Habitable Planet Workshop and continued with
supporting the Statistic& Modelling training courses.

3.2.1 Post-graduates
As before the main thrust of ACCESS efforts have gone into the funding of post-graduate
students and their running costs as part of ACCESS research themes. This year the number
of students supported by ACCESS was lower than in 2013/14 because of funding limitations
and it was decided to avoid taking on any new students for M.Sc or PhDs that would extend
beyond 2016 given the transitional status of the programme. This was largely applied
however some exceptions were made in some cases on the understanding that funding
could not be guaranteed after 2015. The breakdown of students supported is given below.
Figures are affected by the lower recruitment in that targeted recruitment did not take
place and numbers are reduced accordingly (see Annexure 13).
Category
Number Percentage
Male
44
59.5
Female
30
40.5
SA Black
25
32.9
SADC& EX-RSA
12
15.8
Coloured
9
11.8
Indian
5
6.6
White
25
32.9
Nat. Dipl
Hons
M.Sc
PhD
Post-doc

2
3
31
38
2

Total Black
67.1%
Total RSA
84.2%

3.9
2.6
40.8
50
3.9

This year the number of black students remained at 67.1% with the two largest groups being
South African Black and White students respectively. Relative to the data published in the
Self-Assessment Review, the total for black students (incorporating all shades) is slightly
below the overall value over the last four years and the proportion of South Africans is
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higher. Our gender balance is skewed to male students and this is something that the
programme will have to actively address in the future.
3.2.2 Training activities and workshops

Participants in the Statistics and
Modelling workshops that took place
at the University of Limpopo and
University Ghana in July 2014

3.2.2.1 Statistics and Modelling workshop
For the third consecutive year ACCESS has participated and facilitated training workshops in
Statistical and Modelling methods. This year the events took place in South Africa and in
Accra Ghana (Annexure 14). As in previous years, the training was conducted by teaching
staff and supervisors from The Center for Research into Ecological and Environmental
Modelling (CREEM) at the University of St Andrews. This year ACCESS’ role was to arrange
the hosting and facilitate the logistical arrangement with the hosts, to advertise and recruit
participants to the events and to fund a nominal cost of accommodation of the
international teaching staff in Ghana.
The South African leg of the workshop was hosted by the Limpopo University’s Department
of Statistics and Operations Research and arrange by Professor Lesaoana Maseka and he
staff. 100 participants from Limpopo and from other areas around the region partook in the
four day course that was an outstanding success. It is noteworthy that more than double the
amount of people participating applied for the course indicting a huge demand for this kind
of training.
The Ghana leg of the event took place at the University of Ghana in Accra and was hosted by
Prof Ezekiel Nortey of the Department of Statistics. Arranging this event proved more of a
logistical challenge and some 50 participants took part in this event.
Given the huge demand for this training ACCESS will continue to support this activity n 2015
and is also planning to work with these and additional partners in putting a version of this
course online as a MOOC.
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3.2.2.2 Southern African Program on Ecosystem Change and Society (SAPECS) winter school

This workshop was co-sponsored by ACCESS and was run in association with Theme 4.
Surrounded by the beautiful Outeniqua Mountains and situated within deeply green pine
plantations, the Nelson Mandela Metropolitan University (NMMU) campus at Saasveld
provided a perfect retreat from the hustle and bustle of everyday life for 21 students from
all over southern Africa. The students had gathered in this tranquil place near George, South
Africa, to participate in the very first Southern African Program on Ecosystem Change and
Society (SAPECS) winter school held from the 30th of June to the 4th of July 2014.

The main goal of the winter school was to develop the capacity of these new scholars in the
field of social-ecological systems to plan, execute and interpret their research. To get the
thinking going the students took part in a field trip in and around the Garden Route National
Park, with the aim of gathering insights into the challenges of managing intricate socialecological systems from the perspectives of a variety of stakeholders, such as the
chairperson of a local conservancy, a dairy farmer and a forester – to name but a few! After
being inspired to “think big and broad” about the myriad connections and feedbacks at play
in social-ecological systems, students returned to campus ready to face the next few days of
challenging introspection into their own research journey.

Dr Dirk Roux, SANParks, ‘drew a line in the sand’ literally as he explained rather complex
concepts to the group of Masters and PhD students who attended the workshop.
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For the remainder of the winter school students went through a process of interactive
capacity development sessions, characterized by dialogue and reflection between the
students, established academics in the field of social-ecological research, and senior postgrads. Many aha!-moments later, and after some close encounters with the local baboon
troops, students returned to their institutions with a renewed sense of empowerment and
responsibility. The informal networking opportunities provided during the week (along with
some FIFA World Cup action!) helped foster a feeling of community and support among the
participants, which has resulted in some emerging initiatives aimed at continuing the
support beyond the winter school, such as a student blog within the SAPECS website and
the development of a social-ecological research handbook. So watch this space!

A big word of thanks to the organizers of the workshop, Dr Christo Fabricius and his team at
NMMU George, including Aneri Roos and Samantha McCulloch, as well as the researchers
who kindly contributed their time and expertise: Dr Reinette (Oonsie) Biggs, Dr Georgina
Cundill, Prof Heila Lotz-Sisitka, Dr Rika Preiser, Prof Sheona Shackleton, Dr Luthando Dziba
and Dr Dirk Roux. Thank you also to the post-grad facilitators Bianca Currie, Maike Hamann,
Laura Pereira, Yashwant Rawat and Odirilwe Selomane!
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3.2.3 Habitable Planet Workshops and School Programme (Annexure 15)

HPW Core Lecture Training, January 2015

HPW 16 Cape Town, December 2014

HPW 15 Venda, July 2014

Mini-HPW Western Cape, June 2014

Mini-HPW Limpopo, June 2014

Mini-HPW Gauteng, August 2014

HPW Online Course, November 2014

Mini-HPW Schools Training, January 2015

The financial year 2014/15 was a busy one for the ACCESS/DST Habitable Planet
Programme, with a great deal of achievements to report on. This is especially encouraging
given that 2014/15 represented the start of a new funding cycle, following the conclusion of
the extremely successful 2nd phase (2010-2013), and that funding for this new cycle was
only confirmed later in the year. Building on the prodigious achievements of the HPW
Second Phase (discussed in detail in the 2013 End of Phase Report) was always going to
present imposing expectations; however, we are pleased to report here that the

ACCESS Annual Report 2014-15

Page 45 of 66

programme has been able to meet and possibly exceed these high expectations, delivering
an extremely successful programme full of new innovation. This document serves as a brief
overview of these achievements, a detailed account of which can be found in the respective
reports on the each programme workshop or event; these are appended to and referenced
in this document.
A total of nine HPW events were held in this financial year including: two full Habitable
Planet undergraduate workshops, three “mini-HPW” schools programmes, one training
workshop supporting the undergraduate programme, one supporting the “mini-HPW”
programme, the election of a student representative committee and, finally, the first
incarnation of an online version of the HPW (Table 1).
Table 1. List of Habitable Planet Events held in 2014/15
Event

Dates

1. Limpopo “mini-HPW” Schools
Programme

16 January 2014 – 25 September
2014

2. Western Cape “mini-HPW” Schools 15th May 2014 - 3 February 2015
Programme
3. GP Schools “mini-HPW” Programme 15th April 2014 - 15 November
2014
4. HPW15 (University of Venda)
4th - 13th July 2014
5. First Online HPW Course
6. HPW16 (CSIR, Cape Town)

15th September 2014 - 15
December 2014
9th-15th December 2015

7. HPW Schools Training

12 - 14th January 2015

8. HPW NEC Election

14th January 2015

9. HPW Core Lecture Training

14- 16th January 2015

Detailed
report
Annexure
HPW1
Annexure
HPW2
Annexure
HPW3
Annexure
HPW4
Annexure
HPW5
Annexure
HPW6
Annexure
HPW7
Annexure
HPW8
Annexure
HPW7
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In the 2014/15 financial year, mini-HPW schools programmes were held in three provinces:
Limpopo, The Western Cape and Gauteng Province. 23 student volunteers (HPW Alumni)
were trained to run these programmes by ACCESS in January 2014 (reported on in the
previous HPW annual report) and each schools engagement programme was started soon
after this. The aim of each programme was for the HPW Alumni to act as positive role
models for school learners and inspire these learners with a love of science. To do this the
students organised a weekly science club at their chosen school(s), followed by a HPW style
workshop with field trips exploring why Earth is Habitable and why South Africa is special. A
total of 110 learners attended these “mini”-HPW workshops across all provinces and the
data presented here (and in the full reports attached) demonstrate that these programmes
had a profound effect on the learners involved. Moreover we are pleased to report that all
these workshops were run to budget.
One planned “mini” HPW engagement planned for 2014 unfortunately did not run. This
engagement, planned for KZN, ran in to difficulties when the project leader resigned on
account of his mother’s death. The remaining members of the team were unable to run the
programme without him. However no contract was signed and therefore no costs were
incurred on this programme.
In January 2015 a training workshop to support this year’s mini-HPW schools programmes
was held at the CSIR in Cape Town. The workshop involved 17 HPW alumni representing
groups proposing to run mini-HPW programmes in four provinces: Limpopo, KwaZulu-Natal,
The Eastern Cape and Gauteng. The contracting process for these workshops has
commenced and we look forward to reporting on their achievements next year.
A summary of the 2014/15 schools engagement events is given in Table 2, detailed reports
can be found in the relevant Annexures as described in Table 1.
Table 2. Summary of mini-HPW schools events in 2014/15

Location
Hosting
Institute(s)
Schools
involved

Dates

Mini-HPW
Limpopo

Mini-HPW
Western Cape

Mini-HPW
Gauteng

Mopani District,
Limpopo
University of
Pretoria

Kuils River,
Cape Town
University of
the Western
Cape
Kuils River
Technical High
School

Ivory Park,
Midrand
University of the
Witwatersrand

Machepelele Snr
Sec, Mphuma Snr
Sec, Sekgosese
Snr Sec and
Khudugane Snr
Sec
April – September

April –

Eqinisweni
Secondary
School, Umqhele
Secondary School,
Tsosoloso YaAfrika
School
September–

Schools
volunteer
training
Cape Town
CSIR

NA

January 12-
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2014
(multiple short
workshops)

25 000

September
2014
(main
workshop June
2014)
25
Peter JohnsonSmith*
Cherie Forbes
Hayley EversKing
Matthew
Damons
Rirhandzu
Marivate
Tebogo Mdala
The HIVE, UCT,
Kirstenbosch
Botanical
Gardens
Dr Neville
Sweijd
(ACCESS), Prof.
George
Philander
(Princeton)
25 000

25 000

25 000

No learners
Student
Organising
Committee
(*denotes
chair)

60
Claude
Moshobane*,
Victor Rathwakga
, Judas Sekwela
and Victoria
Mogola

Major Field
Trips

Eskom Science
Expo

Selected
Guest
Speakers

Allocated
Budget
Estimate
Actual
Expenditure

October 2014
(main workshop
august 2014)

14th 2015

25
Zniko Ndlovu*,
Hlengiwe Radebe,
Macphee
Madzivhe,
Dumisani Ndaba,
Vidosava
Jakovljevic

NA
NA

Pretoria National
Botanical Garden,
SANSA

NA

Boitumelo Petla
(UP), Dr. Danica
Marlin(Wits) and
Dr. Lucy Gitonga
(Wits)
25000

Claude
Moshobane
(UP), Prof.
Rob O
Donoghue
(RU)
100,000

16904.60

85,000

ACCESS held two full HPW workshops in the 2014/15 financial year, the first of which was
hosted by the University of Venda in Limpopo, and the second hosted by the CSIR in Cape
Town. The former represents the first time we have hosted the workshop in Limpopo. This
was a particularly exciting, and highlights involved a field trip to the Mapungubwe UNESCO
World Heritage Site. In addition to these two full workshops, the workshop was also
translated into an online format in-house and offered as distance learning course for the
first time. Between these three workshops the programme graduated 105 new unique
students from the HPW programme this year. At each event more than two thirds of the
participants were black South Africans (66-86%) and more than half were enrolled at HDIs
(49-61%). The data we have collected in the attached reports attests to the fact that once
again these workshops have excelled in achieving their aims and have been delivered on
budget.
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A summary of the 2014/15 senior HPW events is given in Table 3 and detailed reports can
be found in the relevant Annexures as described in Table 1.
Table 3. Summary of senior level HPW events in 2014/15
HPW 15

HPW Online
Course

HPW 16

Location
Host
Institute(s)
Dates

Thohoyandou, Limpopo
University of Venda

Distributed
CSIR

Cape Town
CSIR

Core
Lecturers
Training
Cape Town
CSIR

4th – 13th July 2014

9th -15th
December
2014

14th-16th
January
2015

Duration
No Students

10 days
41

15th
September –
17th
November
2014
10 weeks
282
(64
graduated)
86%

8 days
35

3 days
14

74%

64%

ND
Carl Palmer
and Rendani
Mulaudzi
(ACCESS)

49%
Carl Palmer
and Rendani
Mulaudzi
(ACCESS)

ND
Carl Palmer
and
Rendani
Mulaudzi
(ACCESS)

NA

West Coast
Fossil Park and
Table
Mountain
Mathieu
Rouault (UCT)
and
Richard
Worthington
(Project 90 by
2030)

NA

Peter
Shaupp
(Red Zebra)

Table
Mountain
Climate Change

Values
Workshop
NA

Black South
66%
Africans
HDI Students
61%
Local
Lavhelesani Simba, Glynn
Organising
Pindihama, Makoni, Mr
Committee Evans Mauda, Arrey Agbor,
Olujimi Osidele, Mpho
Faith Rambau, Sonqishe,
Dr Nethengwe and Mr
Ligavha-Mbelengwa
(University of Venda) and
Dr Carl Palmer (ACCESS)
Major Field
Kruger National Park and
Trips
Mapungubwe UNESCO
World Heritage Site
Selected
Guest
Speakers

Prof Taylor (Uni Venda),
Mr Caswel Munyai (Uni. of
Venda)

Prof. Guy
Midley (SU),
Dr Chris
Bennett
(University of
Atlanta)

Best Activity

World Challenge Game

NA

Best Talk

The Economist, The

Climate
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Statistician and The African
(Dr Carl Palmer, ACCESS)

Allocated
Budget
Estimate
Actual
Expenditure

3.3

R 300 000

Change (Dr
Chris Ennis,
University of
Teeside)
0

and Education
(Dr Neville
Sweijd,
ACCESS)
300 000

200000

R 299,400.95

0

270,000

170 000

Networking
3.3.1 The 2nd National Global Change Conference

Some of the ACCESS delegation and colleagues from DST and the NRF at the conference
venue.
The second National Global Change Conference was hosted at the Nelson Mandela
Metropolitan University in December 2015. Apart from ACCESS participation on the
organising committee, ACCESS played a significant part in the proceedings with some fourty
oral and poster presentations (see Annexure 16).
The ACCESS delegation comprised some 60 students and supervisors who gathered at the
event. ACCESS also organised a field trip to the Coega Industrial Development Zone which
was attended by the ACCESS students and other delegates from the conference.
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Most notably is that the ACCESS programme can boast the awards of Best Student
Presentation, The runner up and the Best Poster Presentation which is a very gratifying
outcome.

3.3.2 SCOPE
Dr Sweijd (Acting ACCESS Director) has been elected onto the Executive Committee
of SCOPE (Scientific Committee on Problems in the Environment). SCOPE is a
UNESCO affiliated programme and is an interdisciplinary body of natural and social
science expertise focussed on global environmental issues operating at the interface
between scientific and decision making instances. A worldwide network of scientists
and scientific institutions develops syntheses and reviews of scientific knowledge on
current and potential environmental issues. Today, SCOPE experts interact in a
worldwide knowledge network that is cross-sectoral, interdisciplinary and
independent:
•
•
•

to identify and provide scientific analyses of emerging environmental challenges
and opportunities caused by or impacting on humans and the environment;
to review the current scientific understanding of environmental issues and
identify priorities for future research;
to address policy and development needs and to inform options and
recommendations for environmentally-sound policy and management strategies.

The SCOPE scientific programme is a robust science-driven agenda relevant to policy
development and resource management
•
•
•
•

responding to regional priorities to deliver insights of global significance
providing rapid assessments of key environmental issues
guiding research processes, based on partnerships
linking research outputs to end users

The role of ACCESS in capacity building is one particular area where SCOPE sees a
role and contribution and in particular, in the area of coastal zone management that
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is being developed as a current focus in collaboration with Future Coasts (previous
known as the LOICZ Programme).
3.3.3 Seasonal Cycles Africa workshops and meetings
On several occasions this year the ACCESS community has been consulted on the concept
being developed for consideration as a central theme for the second phase of ACCESS. As
discussed below, it is given that ACCESS will need to plan for its second phase which will
comprise a different mode of operation with a strategic focus on an over-arching scientific
theme that will provide for several desired outcomes.
The concept has been discussed and presented in several for and a scientific workshop
chaired by Professor Guy Midgley as Cahir of the Global Change Science Committee was
held in August 2014 with several senior scientists to consider this option. Annexure 17
documents the concept in its earliest stage. As part of the planning for the ACCESS second
phase, a process which will flesh out the contents and the details for an implementation
phase of this strategy will be implemented.
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The concept was also considered by the ACCESS international review panel and received
qualified support. The comment in the review report reads: The Review Panel was informed
that a “Seasonal Cycle concept” is emerging rapidly as a possible integrating theme for
ACCESS because of its appeal to many scientific disciplines. This is based on the premise that
there will be significant potential for use of science knowledge to be developed in a wide
range of sectors (e.g., food and water resources decisions, marine commerce and fisheries,
ecosystems services, etc.). This is clearly a compelling theme with significant societal
benefits. However, the scope of scientific endeavour required to undertake this grand science
challenge may still be too broad, thus requiring a focused approach to defining the most
compelling and relevant aspects of this theme that are unique to South Africa, with due
consideration to available expertise and resources at the national level. This is a valuable
comment and has several implications for the planning process (see below) but also does
not take into account the other benefits that such a theme presents.
This concept programme provides the ESS community with a number of opportunities
(among others) which meet the expectations given in the review panel’s recommendations:
•
•

It builds on existing programmes, international collaborations and research entities
and provides a common currency across institutions and disciplines.
It takes full advantage of South Africa’s unique ESS attributes and phenomena and
geographical position.
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It provides the country with an opportunity for a strategic contribution to global
climate science issues.
It provides a compelling and exciting set of focussed research questions that span
the entire scope of the Global Change Research Plan including the adaptation and
innovation elements of the plan; thus an ideal vehicle for inter-/trans-dispensary
research.
Provides unique and compelling user-led science application and research
opportunity in real world problems given that the concept is deeply embedded in
society and the economy.
It provides for unique and excellent education and training integration across all
levels of education from junior school to post-doctoral.

A further consideration of this concept was recently made at a gathering of the ACCESS
Theme Leaders and senior scientists (January 2015). In this meeting the SCA concept was
also well received but some caution was expressed in terms of the scope of such a
programme and its exclusivity. The concept itself is broadly understood, but the implications
in terms of implementation remain unclear at this stage and hence there is some reticence
among members of the ACCESS community who await more clarity and process to be
implemented.
3.4

Knowledge Brokering

The Knowledge Brokering aspects of the ACCESS programme is disaggregated within the
range of activities that are performed by the ACCESS programme secretariat and also within
the themes. These have not been specifically detailed in the report but in several examples
occur in Themes 2 (CORDEX, SADC-STI among others), and in several other themes which
have applied scientific research products. One example below, credited as a Theme 4
activity again was co-funded by ACCESS with other funding from the CSIR parliamentary
grant. Below is a replication of a report on the CSIR website:
The CSIR hosted 40 delegates from the Southern African Development Community (SADC)
on 23 – 26 February 2014 to build capacity for undertaking ecosystem assessments in the
region. The workshop was held in Pretoria, South Africa.
“One of the most important objectives of this workshop is to ensure that SADC region
participants understand how to conduct ecosystem assessments and how these
assessments might contribute to conservation of biodiversity and ecosystem services as well
as to improved human well-being”, says Dr Luthando Dziba, CSIR competency area manager
for biodiversity and ecosystem services.
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The other objectives of the four-day
workshop were to support the engagement
of the SADC region in the global ecosystem
assessments of the Intergovernmental
Platform on Biodiversity and Ecosystem
Services (IPBES) due in 2018/19, and to
establish a sub-global assessment (SGA)
network SADC chapter. The SGA network in
the region will organize a community of
experts, government officials and policy
makers to contribute to effective
implementation of the IPBES programme of
work and ensure future capacity building
needs are effectively and speedily
addressed.
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CSIR Executive Director: Natural Resources
and Environment, Professor May
Hermanus welcomes participants to the
workshop.

An ecosystem is a dynamic complex of
plant, animal and micro-organism
communities and their non –living
environment interacting as a functional unit. “If the current decline in natural resources
were to continue, a second planet would be required to sustain humanity,” warns Luthando,
who was also chairing this workshop. Luthando explains that decision making is a complex
process that might take into account trade-offs. For instance, South Africa’s strategic water
source areas (the nations’ water high water yielding catchments) are also areas with a lot of
potential for mineral resources and also have high agricultural potential, “with these
multiple interests in a piece of land, decision-makers need robust science to make informed
decisions. Difficult choices often have to be made, but it helps when those choices are
defendable.”
In her opening address, CSIR Executive Director: Natural Resources and the Environment,
Professor May Hermanus urged the practitioners representing the nine SADC countries,
amongst others, Malawi, Zimbabwe and Mozambique to reflect on the capabilities required
in the region. “The challenges in the environment and climate change domains depend on
interactions and how we do things together, your work influences decisions being made
nationally and internationally,” says May.
Ms Cecilia Kinuthia-Njenga, head of the United Nations Environment Programme (UNEP)
SADC regional office in Pretoria, shared May’s sentiments; “we want to make our work
more viable in the region”. According to Kinuthia-Njenga, some of the region’s key
environmental challenges include the effects of climate change, desertification, overfishing
and biodiversity loss. Referring to the age-old debate of the environment versus economic
development, Kinuthia-Njenga explains that there is a need for ecosystem assessments
practitioners to “look at oil and gas exploration as opportunities to come up with ways to
address the environmental challenges the impacts of such activities pose”.
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Kinuthia-Njenga goes on to explain that
sustainable development requires three
pillars: sound environmental management,
economic growth, and social welfare.
To realise these pillars, scientists and policy
makers cannot work in silo. “My job is to
bring the science and policy makers
together,” explains one of the invited
speakers, Mr Kiruben Naicker, the
Department of Environmental Affairs
Director: Science Policy Interface, “the
Department is committed to evidenceCSIR Competency Area Manager: Ecosystem based decision-making through
Serviced, Dr Luthando Dziba speaks about strengthening the science-policy interface”.
the objectives of the four-day workshop. The functions of this directorate are to
establish and manage a national IPBES hub,
serve as the national focal point for IPBES and support the development and
implementation of the National Biodiversity Research Strategy.
IPBES exists to respond to government’s needs, explained Ms Nalini Sharma, Officer in
Charge of the United Nations Environment Programme (UNEP) Division of Environmental
Policy Implementation: Biodiversity Unit. “This is done by identifying scientific information
needs of policy makers, and promoting and supporting sub-global assessments.” UNEP is the
UN agency appointed by IPBES member states to host the IPBES platform.
The four-day workshop entailed a series of presentations and discussions focusing on,
amongst others, regional assessments, IPBES ecosystem assessments tools and guidelines,
and a discussion on the SADC capacity building needs in regards to ecosystem assessments.

3.5

Service Rending

Similarly to the above section, the service rendering elements of the ACCESS programme as
a CoE requirement is not disaggregated in this report. The distinction between the applied
research and knowledge brokering aspects of the programme are not clear and not a
function of the ACCESS programme in the way that are envisaged by the CoE model.
Nevertheless there are several examples of service rendering in the ACCESS themes and a
fuller account of this for the programme over the last four years is given in the ACCESS
Review Self-Assessment report (see Annexure 19).
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4. The ACCESS Review and Planning for ACCESS future

4.1 The review outcome and responses
4.1.1 Context and Terms of Reference
The most significant development and activity form 2014 was the ACCESS Review process.
The review was managed by the NRF’s specialised unit that deals specifically with reviews of
NRF instruments and reports to the NRF’s Deputy President. There were some unfortunate
last minutes changes to the composition of the panel that was appointed due to personal
issues with one of the appointed reviewers and ultimately the panel comprised:
•
Dr Ghassem Asrar, Director, Joint Global Change Research Institute of the Pacific
Northwest National Laboratory, University of Maryland, College Park, MD, USA
•
Dr Michel Verstraete, Chief Scientist, Earth Observation Directorate, South African
National Space Agency, Pretoria, South Africa, assisted by
•
Dr Gerhard von Gruenewaldt, Advisor on strategies and reviews within the South
African National System of Innovation, Pretoria, South Africa
There are several documents associated with the review process which are appended here
but for the record, some of the main points are repeated in the text of the document. The
documents are:
•
•
•
•

The Terms of Reference for the review (Annexure 18)
The ACCESS self-assessment report (without appendices)- Annexure 19
The ACCESS review Report – Annexure 20
The ACCESS management response to the review report – Annexure 21

There are two fundamental considerations necessary to place the review in context. The
first is that ACCESS was evaluated on the basis of its operations strictly as a Centre of
Excellence (as opposed to an instrument of the Global Change Grand Challenge). The second
is that the Global Change Grand Challenge (GCGC) itself was not considered as part of this
review although its structures and the divisions of labour among them was noted in the
review. The GCGC is due for review itself this year and its outcomes may have significant
impact on the planning for ACCESS.
4.1.2 Summary of the outcome of the review
There were six substantive recommendations that emanated from the review. For a fuller
context of these recommendations please see Annexure 20.
•

Recommendation 1: RE-ORGANISE (NEW MODEL FOR OPERATION): NRF and DST
should consider developing the required mechanism(s) for oversight and
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management of complex, trans-discipline, programmes/Centres/institutes such as
ACCESS.
This recommendation has significant implications for ACCESS and indeed the entire
Global Change Grand Challenge. The model proposed by the review panel would
require far reaching changes to the operating environment and a considerable
investment. What is clear, however, is that the CoE model is an inappropriate tool
for implementation of ACCESS within the scope and mandate of the GCGC.
•

Recommendation 2: CHANGE SCIENCE APPROACH: Develop urgently a research
strategy focused on compelling and exciting scientific question(s) that transcend
traditional disciplines, earth system domains, and organizational frameworks, but
with direct societal relevance/benefits.
This is a welcome and anticipated recommendation but also has implications beyond
that of ACCESS. Given that the ACCESS mandate was to implement a research
programme emanating from the broad scope of the Global Change Research Plan a
change to a more focused and potentially exclusive set of questions that fulfil the
criteria and satisfy policy imperatives would mean a departure from the broad
approach. The Seasonal Cycles Africa concept (see above) meets many of these
criteria and the review panel did offer its qualified support for this idea.

•

Recommendation 3: ALIGN EDUCATION AND TRAINING: Focus strategically the
ACCESS education and capacity development efforts on the development of the next
generation of scientists and experts who can help implement its research strategy,
and to enable ACCESS over the long-term.
This recommendation pertains to the structure and function of a CoE and emanates
form the CoE orientated Terms of Reference. The review panel expressed their
satisfaction with the education and training efforts and made some suggestions in
this respect. How this will be implemented depends largely on the decisions
emanating from recommendations 1 and 2.

•

Recommendation 4: ALIGN NETWORKING: Develop a focused strategy for
networking, scientific collaboration, and science integration that is informed by
ACCESS research and education priorities.
This recommendation emanates from one of the five CoE outcomes and is also a
recommendation whose implementation that depends on the outcome of process to
follow.
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•

Recommendation 5: DEVELOP AND IMPLEMENT A DELIVERY PLATFORM: Develop a
science-based information development and delivery plan, as a part and parcel of an
ACCESS research strategy, focused primarily on South African needs.
This recommendation also has broader implications than for the ACCESS programme
in isolation and it pertains to the structure and function of the GCGC (which has as
aprt of its design a Knowledge Brokering Unit as well as an engagement committee
in the form of the Performance and Investment Council.

•

Recommendation 6: FUND APPROPRIATELY: Consider streamlining the funding of
ACCESS and its oversight to be consistent with other funding modalities of direct
transfer of funds from NRF to universities, in particular:
o Funding levels should be commensurate with the scope and objectives of the
programme
o Financial interactions with contributors to the programme should clarify the
scope and timelines of support affirm the reliability and assure the availability
of support ensure the timely availability of resources, synchronized with the
academic calendar for universities.

This recommendation and the discussion pertaining to it questions both the quantum of
funding required for ACCESS’ mandate and also the modality of the programmes operations
(as an outsourced CoE). The consequence of the recommendation is that the planning for
the follow on phase of ACCESS must account for these considerations and importantly must
define the scope and scale of the programme in the future.
4.1.3 The Management Response
As part of the review process ACCESS management is given the opportunity to comment on
the review report and these comments are published along with the review itself. This
document was drafted and then approved by the ACCESS Board chair after some
consultation with available Board members.
The document outlines the general response to the review outcomes and recommendation
and also details some issues and short-comings that were identified. It communicates that in
general there is concurrence with the key recommendations and that the management and
ACCESS community did anticipate these outcomes.
Some challenges with the interpretation of the findings pertain specifically to the context of
the ACCESS programme as a dual instrument of the GCGC and as an independent Center of
Excellence. The review was consulted with a focus on the latter and thus could not account
for some of the CoE functions that were by definition devolved to the GCGC programme as a
whole. This also pertains to the strategy for the science programme of the GCGC which (as
alluded to above) did take as its departure point the Global Change Research Plan and was

ACCESS Annual Report 2014-15

Page 59 of 66

therefore necessarily broad and inclusive as opposed to focussed and exclusive. The review
is thus somewhat insensitive to the balance required between these competing imperatives.
Particular detailed items including those pertaining to leadership, the outputs of the
programme and the levels of funding are given in the document in Annexure 21. What is of
great significance is the process that will follow to respond to the review and to the planning
for the future of the programme.
4.2 The way forward for ACCESS
The key stakeholders in the ACCESS programme (namely the DST, NRF and the CSIR) have a
responsibility to provide the ACCESS community with the leadership and guidance to plan
for the second phase of the programme. To this end a roadmap to the “repositioning of the
ACCESS programme” has been developed and will be presented to the DST Executive
Committee for consideration.
In this roadmap there are several keys steps and then the matter of how to integrate the
outcomes of the review of the GCGC into this process needs to be resolved. The major
challenge is that it is anticipated that ACCESS’ second phase should commence in April 2016
and the concern is that the outcomes of the GCGC review may not be available in time to
plan for that deadline.
Either way, there are several considerations that must be made assuming that the ACCESS
programme will continue in one form or another as a research and education programme in
the broad area of global change. The critical step for this process is to redefine the mandate
for ACCESS’s second phase with very clear objectives and outcomes. Added to this is the
need to define the scope and scale of the programme. Once these elements have been
parametrised then the process of defining the content and strategy can commence.
Roadmap for the repositioning of the ACCESS Programme
Deadline 1st April 2016
Item
Deadline
Role DST
Role ACCESS
1. Define Process:
December 2014
Manage Review
Assist DST
This involves
approving this
response to DG
document,
Distribute statement
deciding on which
Issue statement
role players need
to be consulted. It
Instruct NRF
accordingly
also involves
extracting the
salient points from
the ACCESS Review
and Management
Response and
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ensuring that a DST
response is
produced and
communicated to
NRF and the
ACCESS
community.
2. Planning
Meeting
A meeting of Key
stakeholders to set
parameters and
expectations
3. DST official
response to
ACCESS review
4. Scoping and
Scaling:
This step involves
decisions on the
funding quantum,
size, and scope of
ACCESS in terms of
its renewed. This
process should
happen in parallel
with content
development in
terms of ACCESS
research and
education
approach in the
second phase. This
will require that
decisions about
the nature of
ACCESS work and
its mechanistic role
in the bigger
programme of
activities is worked
out. The output
will be a scoping
document
soliciting an
implementation

Late Feb Early
March 2015

31 March 2015

End March 2015

Input from Global
Change
Management Team
(Feedback to DST
Exec to follow)
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Presentation on
ACCESS community
feedback and
thinking

Science Missions to
N/A
prepare DST
responses for
approval by DG
DST to provide
ACCESS to participate
guidance and
and drive this process
framework for
in consultation with
DST and NRF and
ACCESS to work in.
other partners.
Joint decisions which
account for the
range of options for
ACCESS to consult
among the ACCESS
implementation
should be made with community in terms
key stakeholders
of the options and
including the NRF.
content.
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plan.

8. Re-mandating
ACCESS:
This step is critical as
all that follows will
depends on this. The
exact role of ACCESS
in the GCGC and its
deliverables, outputs
and outcomes, its
role internationally
(continentally and
regionally as well as
internationally) as an
instrument of the
GCGC and DST must
be clearly defined.
This includes
delimiting the role in
terms of what
ACCESS should do
and also, what it
should not do (i.e
what role other
programmes and
instruments have).
This should emerge
as a negotiated vision
statement and terms
of reference/SLA
9. Implementation
Plan
This will take the form
of a document that
spells out all of the
above and critically a
selected number of
management models
for the programme in
its new phase. This will
involve decisions
about the hosting and
leadership and budget

End January 2015

DST to support
development of this
document – consult
with respective
officials and
programme
managers

ACCESS to assist in
consultation process,
participate in
negotiations and
assist with drafting.

End April 2015

DST to work with
ACCESS and NRF

ACCESS to work with
DST and NRF
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of ACCESS.
10 GCGC review

5. Signoff:
This step will require
presentation of the
plans to appropriate
levels of executive
leadership for signoff

31 December 2015

End June 2015

Manage the review
process –
appointment of
service provider;
development of
TORs for the review
and approval
thereof
DST to drive
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Provide information,
feedback and
responses

ACCESS to assist

Among the considerations pertaining to the new mandate, scope and scale of the ACCESS
programme will be:
•

•

•

•

•

•

•

Defining the strategic niche of ACCESS given the changed landscape of research
activities in Global change at the various partner institutions and other new regional
programmes and projects.
Balancing breadth vs. depth – if ACCESS is to select a focus for its research strategy
then it will need to sacrifice some elements of the broad scope currently adopted.
What are the implications for the GC Research Plan?
Balancing inclusivity vs. exclusivity - similarly the desire to build a community across
institutions for various purposes and outcomes will need to be balanced with
efficiency and effectiveness.
Balancing enquiry vs. applied research – the debate on the purpose of the science
and its impact on society remains a continued source of concern. While these are
not necessary mutually exclusive a clear policy position on this debate is overdue.
Bottom up vs. top down – in each of the questions above how should we decide who
decides? If done democratically we are likely to continue to try and be all things to
all people, if done top down what mandate gives the decision legitimacy?
Ensuring meaningful and tractable transformation – and the division of labour
among the various instruments and institutions needs to be resolved. A well-defined
vision for the transformation destination needs to be articulated and the means for
arriving there must be resourced and supported at all levels.
The scope of ACCESS (and division of labour in GCGC across other GC instruments)
and scale of investment must be decided.
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Once these decisions and positions are made and established and well-articulated
then implementation must consider:
•
•

Operating model, leadership/ governance structure and hosting
Defining clear outcomes, destination and metrics, Monitoring and Evaluation.

5. Service Level Agreement
The table below gives the performance relative the 2014/15 Service Level Agreement.
Item
Board Meetings

2

SLA Target

2/ 4.25 / 3.75
Greater or equal to 10%
1
1
Greater or equal to 20
Greater or equal to 6
2 (including GCGC)
1

Performance 2015 / Note
1 - Needed to await review
response
Underway
Completed
Underway
Incorporated in 2013/14
Annual report
Completed
Completed
Completed
Not Valid (review)
76
84.2%
41%
67.1%
13%
3%
Not calculated yet
(underway)
3%
In process
0
24
8
2
Planned 2015

Planning for second Phase
Student information
Information Nuggets
Research Highlights

1st Quarter 2015
Supplied Annually
Periodically
Annually

Audited Statements
Cash Flow Statements
Annual Report
Statement of Compliance
Total Number of students
South African Students
Women Students
Black Students
African students (NonRSA)
Foreign (non-African)
Average duration of degrees
(M/M-upgraded/PhD)
Post - Doctoral Researchers
Annual Scientific review
Provisional Patents
Peer Reviewed Publications
JV Training Events
Number of local conferences
Number of International
Conferences
Review strategy
CoE Activity
Reporting and Networking
Development of SLA and
annual target adjustment

Annually
Monthly
March
March
80
70%
Greater or equal to 48%
Greater or equal to 60%
<20%
<10%

Planning for Phase II
1
As per guidelines
As per guidelines

Underway
Completed
Reported
Completed

Page 64 of 66

ACCESS Annual Report 2014-15

6. Funding and Finances
The budget presented in the 2014/15 workplan (given below) was an aspirational
budget in that several activities were planned based on the application for additional
funding for the ACCESS programme. This funding did not materialise and funding for the
Habitable Planet Workshop for 2014/15 was only recently approved (February 2015).
Therefore ACCESS limited its activities to the very basic elements for 2014/15 and
focussed mostly on the ACCESS review. The table below gives an account of the
expenditure with an explanation of these figures below.
A: ITEM

B: BUDGET 2014

C: CSIR Account

F: Total Theme
D: CSIR Theme
E: Rollovers 2013
Allocation
Allocation

Salaries

1
2
5
3
4
6

Operations Manager

R 850 000

Education Manager

R 550 000

Operations Co-ordinator

R 400 000

PT Office Professional

R 75 000

Intern
Sub-total

1761290.5

R 200 000
R 2 075 000

Operational Costs

7
8
9
10
11
12
13
14
15
16

ACCESS Review process

R 200 000

Secretariat Running Costs

R 300 000

ACCESS Secretriat Travel

R 200 000

ACCESS Board Meeting

R 75 000

ACCESS Steering Committee

R 75 000

Education and Training Committee

R 75 000

Theme & Theme Leaders Meetings

R 150 000

GCGC Symposium + ACCESS Annual event

R 400 000

CSIR Overheads

R 1 000 000

Sub-total

R 2 475 000

66839.76
241264.91
9001.3
22567.6
37717.66
33122.8
1551863

Eductation Portfolio

17
18
19
20
21
22

Habitable Planet Workshops
Habitable Planet Academic Module

R 1 500 000

832379.75

R 250 000

Planeteer Schools Programme R 350 000
Exchange Programme

R 600 000

Media and web-development

R 100 000

Sub-total

R 2 800 000

Research Portfolio
SPACES
R 1 000 000
23
SATREPS
R 1 000 000
24
SASSCAL
R 100 000
25
*Theme 1
R 2 000 000
26
*Theme 2
R 2 000 000
27
*Theme 3
R 2 000 000
28
*Theme 4
R 2 000 000
29
*Theme 5
R 2 000 000
30
*Theme 6
R 2 000 000
31
*Theme 7
R 2 000 000
32
Sub-total
R 16 100 000
33
Grand Total
R 23 450 000
34
35
Totals
36 Germany Year of Science (Accrued from 2013/14)
37 CSIR Themes actual
38 Total Cash Flow

31529.71
23725.67
10456.14
1162500
500000
686204
320000
565000
766400
431500

9053362.8
9584.78
1 610 000
10672947.58

350000
150000
150000
175000
385000
80000
735000

2025000

166000

1512500
800000
1110373
715000
1493000
846400
1332500

1353169

7809773

150000
274169
220000
543000

With reference to rows -7-16: Substantial savings were made on the operational aspects of
the budget by consolidating meetings and buy holding virtual meetings (Steering Committee
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and Board meetings) hence reducing the need to spend money on these items. A saving of
R512 000 was made in this aspect of the budget.
With reference to the Education Portfolio (rows 17-22) a substantial saving relative to the
budget was made of almost R2M. This was mainly due to the fact that the additional
activities planned were depend on the additional funding applied for and so these did not
take place. Also this year we piloted an online version of the Habitable Planet workshop
which did result in some saving and the schools programme spent less that was originally
budgeted. It should also be noted that the HPW account was effectively subsidized by the
2014/15 core budget as the extended contract funding did not materialise until February
2015. Also, HPW did carry an overspending from 2013/14 into this years budget that is not
given in these figures – this is now accounted for in 2015/16 retrospective allocations.
The research allocation (23-33) accounts for 3 sets of sub-allocations. These are split over
three sets of transactions given in columns C-F. In column C the funds for each theme
transferred by the CSIR to ACCESS partners is given. Added to this is the funds allocated
from the ACCESS account at the CSIR to ACCESS researchers and students at the CSIR
(theme participants at the CSIR – column D). Finally, funding rolled over by ACCESS partners
from 2013/14 into the 2014/15 is given in column E. The total allocation to each of the
Themes is thus given in Column E. The actually allocations are then lower than that was
budgeted and averages around R1.15M per theme. To compensate for this lower amount of
funding available to the themes than desired, only bursaries and student running costs were
paid and the only professional fees allocated were for those researchers and supervisors
working on cost-recovery models at the respective universities and the CSIR. As indicated
above, students numbers were also reduced by 25% for this year.
Funding allocated in the budget for SPACES SATREPS and SASSCAL was again dependent on
the additional funding request which did not materialise. Therefore only nominal spending
on these items took place. Funding for ACCESS in support of the SATREPS project has been
made available however the contract has only recently ben signed and thus the funding was
not available for the 2014/15 financial year.
In column C rows 35-38 is an account of the cash flow records for the CSIR accounting
system (which excludes externally rolled over theme funds). This accounts for one accrual
from 2013/14, the actually claimed expenses of the CSIR allocations (excluding the 2015/16
rollover) and a total spending (transactions to the value of) of R10.7M.
The table below gives the summary of income verses expenditure in 2014/15. The only
income ACCESS received last year was the scheduled core funding allocation which after
VAT amounted to R11 793 096.5. Of this total transactions amounted to R11 078362.8. This
leaves a margin of some R715000 of which some will be rolled over to 2014/15 Theme
projects and the balance brought forward into the 2014/15 budget. Finally, the funds rolled
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over by the ACCESS partners are given and when added to the transactional value gove a
total of R12 431 531.8 allocated expenditure for 2014/15.

Summary 2014/15
Income 2014/15
11793096.5
Transactions
11078362.8
Margin 2014/15
714733.7
Rollovers
Grand Total

-

End -

1353169
12431531.8

