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EDITORS NOTES
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Welcome to the fourth edition of the SmartAgri Welcome to the fourth edition of the SmartAgri 
Barometer of 2021/2022.Barometer of 2021/2022.

Against the background of the very concerning Against the background of the very concerning 
events in Eastern Europe, we are becoming events in Eastern Europe, we are becoming 
increasingly aware of how intricately interconnected increasingly aware of how intricately interconnected 
our global food, economic, ecological, energy and our global food, economic, ecological, energy and 
social systems are.social systems are.

The “planetary boundaries”The “planetary boundaries”11 are a set of boundaries  are a set of boundaries 
within which humanity can continue to develop and within which humanity can continue to develop and 
thrive into the future. In January 2022, scientists thrive into the future. In January 2022, scientists 
concluded in the scientific journalconcluded in the scientific journal Environmental  Environmental 
Science and TechnologyScience and Technology that humanity has exceeded  that humanity has exceeded 
the planetary boundary related to environmental the planetary boundary related to environmental 
pollutants and other “novel entities” including pollutants and other “novel entities” including 
plastics. There is also great cause for concern plastics. There is also great cause for concern 
regarding biosphere integrity (genetic diversity), regarding biosphere integrity (genetic diversity), 
biogeochemical flows (phosphorus, nitrogen), land-biogeochemical flows (phosphorus, nitrogen), land-
system change and climate change, all of which are system change and climate change, all of which are 
strongly influenced by agricultural activities and in strongly influenced by agricultural activities and in 
turn render agriculture increasingly vulnerable. turn render agriculture increasingly vulnerable. 

In this edition of the Barometer we bring you news In this edition of the Barometer we bring you news 
items on the massive global effort to measure and items on the massive global effort to measure and 
understand the changes happening all around understand the changes happening all around 
us (the set of IPCC AR6 reportsus (the set of IPCC AR6 reports22), and to come to ), and to come to 
international agreement on how best to deal with the international agreement on how best to deal with the 
challenges (COP26challenges (COP2633). Strong partnerships for joint ). Strong partnerships for joint 
research, awareness raising, policy development research, awareness raising, policy development 
and on-the-ground solution-finding are required and on-the-ground solution-finding are required 
across provincial and national boundaries. We are across provincial and national boundaries. We are 
therefore delighted to share the recent signing of therefore delighted to share the recent signing of 
a Memorandum of Understanding between the a Memorandum of Understanding between the 
Western Cape Department of Agriculture and the Western Cape Department of Agriculture and the 

Californian Department of Food and Agriculture Californian Department of Food and Agriculture 
to promote cooperation in agriculture, with a to promote cooperation in agriculture, with a 
key focus on climate smart agriculture.key focus on climate smart agriculture.

Elsewhere in the newsletter we address themes Elsewhere in the newsletter we address themes 
of importance to the deeper implementation of importance to the deeper implementation 
of the SmartAgri plan: disaster risk reduction, of the SmartAgri plan: disaster risk reduction, 
collaborative catchmentcollaborative catchment44 management,  management, 
increasing water productivity in both production increasing water productivity in both production 
and agro-processing, the future of jobs in and agro-processing, the future of jobs in 
agriculture, the carbon footprint of up-and-agriculture, the carbon footprint of up-and-
coming crops, impacts of climate change on coming crops, impacts of climate change on 
smallholder farmers, and drought impacts on smallholder farmers, and drought impacts on 
the vegetation of the southern Succulent Karoo.the vegetation of the southern Succulent Karoo.

We hope that you enjoy the read! Please feel We hope that you enjoy the read! Please feel 
free to send your feedback and ideas, and to free to send your feedback and ideas, and to 
disseminate to other interested parties.disseminate to other interested parties.

To access previous editions of the SmartAgri To access previous editions of the SmartAgri 
Barometer, please visit Barometer, please visit www.greenagri.org.za www.greenagri.org.za 
and click on SmartAgri.and click on SmartAgri.

1. 1. https://www.stockholmresilience.org/research/planetary-https://www.stockholmresilience.org/research/planetary-
boundaries.htmlboundaries.html

2. 2. Intergovernmental Panel on Climate Change Intergovernmental Panel on Climate Change Sixth Assessment Sixth Assessment 
ReportReport of 2021-2022 of 2021-2022

3. 3. 26th Conference of the Parties of the United Nations 26th Conference of the Parties of the United Nations 
Framework Convention on Climate Change held in Glasgow, Framework Convention on Climate Change held in Glasgow, 
United Kingdom, Oct-Nov 2021United Kingdom, Oct-Nov 2021

4. 4. Climate Change Response Framework and Implementation Climate Change Response Framework and Implementation 
Plan for the Agricultural Sector of the Western Cape. Plan for the Agricultural Sector of the Western Cape. 
http://www.greenagri.org.za/smartagri-2/smartagri-plan/http://www.greenagri.org.za/smartagri-2/smartagri-plan/
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NEWS SNIPPETS, RADIO & 
VIDEO LINKS

Based on the Media Brief provided by the 
WCDOA

The Western Cape Department of Agriculture 
(WCDOA) and the Californian Department 
of Food and Agriculture officially signed a 
Memorandum of Understanding (MoU) to 
promote cooperation in agriculture.  

The signing on 11 March 2022 was attended 
by the Premier of the Western Cape, 
Alan Winde, the Provincial Minister of 
Agriculture, Dr Ivan Meyer, the Secretary 
for the Californian Department of Food and 
Agriculture, Karen Ross, and the Acting US 
Consul General, Will Stevens.  

According to the Premier of the Western Cape, Alan 
Winde: “The purpose of the MoU is to establish 
a flexible framework, promoting the exchange 
of information on climate-smart approaches to 
agriculture and best practice within the sector. It also 
aims to enhance the availability of climate-smart 
agricultural tech and on-farm practices to improve 
soil health, water-use efficiency, and modelling to 
reduce greenhouse gas emissions”. 

This will be achieved through enhanced cooperation 
in: 

• Improving water-use efficiency, particularly in 
groundwater modelling and remote sensing;  

• Modelling the impact of climate change on the 
agricultural sector; 

• Exchanging information on policies and 
regulations, and governance models; 

• Intergovernmental and international visits 
including policymakers, academic institutions, 
and businesses; 

• Joint participation in seminars, workshops, 
and meetings to share practices, educate key 
stakeholders, and promote partnerships bi-
annually; and 

• Bringing together public, private, and academic 
entities, bilaterally or multilaterally, to co-
develop new technologies and solutions. 

Dr Ivan Meyer, the Provincial Minister of Agriculture, 
added: “The MoU aims to bolster food security and 
address environmental challenges. The Western 
Cape has an export-driven agricultural sector. 
The MoU will benefit both the Western Cape and 
California in becoming more competitive in the 
evolving national and international marketplace.”

Minister Meyer continued: “Innovation is one of 
our values. Both regions can learn a lot from each 
other. The agricultural sector in the Western Cape 
and California both have Mediterranean climates 
and share many similarities and challenges related 
to production, climate, and soils. The MOU provides 

Dr Ivan Meyer
Provincial Minister of Agriculture

Western Cape 

WESTERN CAPE 
GOVERNMENT AND STATE 

OF CALIFORNIA SIGN 
HISTORIC MEMORANDUM 

OF UNDERSTANDING 
PROMOTING AGRICULTURE
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the platform to find innovative solutions to these 
challenges.”

From the USA, the Secretary of the Californian 
Department of Food and Agriculture, Karen Ross, 
said: “California is pleased to join the Western Cape 
in furthering opportunities for farmers and ranchers 
in climate-smart agriculture. 

Our shared commitment to connect farmers, 
academia and government will help to expand on-
farm adaptation of practices that benefit our natural 
and working lands.”  

The Office of Business Planning and Strategy in the 
WCDOA and the Office of Environmental Farming 
and Innovation in the Department of Food and 
Agriculture at the State of California will further 
establish an action plan to implement the objectives 
of this MoU. 

To view the signing of the MoU, please visit:

https://www.facebook.com/windealan/
videos/911501652849959 

Listen to the Radio Sonder Grense interview with 
Premier Alan Winde and Jannie Strydom (CEO: 
Agri Western Cape) on the agreement between the 
WCG and the California Department of Food and 
Agriculture. (begins at 23:30): https://www.rsg.co.za/
rsg/potgooi-resultaat/?_sft_category=monitor-
potgooi&post_date=20220314

Alan Winde
Premier of the Western Cape
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The Bi-Annual Provincial Risk 
Assessment (BAPRA) are 
Conducted across all five 
Districts excluding the Metro. 
They form a critical part of the 
WCDOA’s early warning system 
to mitigate potential future 
disaster events.

The workshops help to capacitate 
farmers, other agricultural role 
players and officials through 
the sharing of knowledge and 
best practice, and joint risk 
assessment and planning. 

Two Strategic Focus Areas 
(SFA) of the SmartAgri Plan 
(2016) (https://www.greenagri.
org .za/smartagr i -2/about)
are addressed through these 
interventions:

SFA2: Strengthen effective 
climate disaster risk reduction 
and management for agriculture
SFA4: Ensure good co-operative 
governance and joint planning 
for effective climate change 
response implementation for 
agriculture

For more information, contact 
Jody Wentzel at jodyw@
elsenburg.com.

From 22 to 24 February 2022, a 
team comprising of officials from 
the Western Cape Department 
of Agriculture’s Disaster Risk 
Reduction sub-programme 
and the climate change unit, 
conducted the Bi-Annual 
Provincial Risk Assessment 
(BAPRA) in the
West Coast District.

At each stakeholder workshop 
(Clanwilliam, Ebenhaeser and 
Bitterfontein) they were joined 
by district officials representing 
LandCare (Sustainable Resource 
Use and Management), APSD 
(Agricultural Producers Support 
and Development), Veterinary
Services, Government 
departments like the Provincial 
Disaster  Management Centre 
(PDMC) and on occasion entities 
such as the district irrigation 
boards and Cape Nature.

The WCDOA is implementing 
a renewed focus on disaster 
risk reduction initiatives, over 
and above disaster relief when 
farmers are in need of assistance 
after a disaster. 

This focus has many overlapping 
areas of importance shared with 
climate change adaptation and 
the building of greater climate 
resilience on farms and across the 
agricultural sector. Our farmers 
must become better prepared 
to deal with the increased 
frequency and intensity of 
disasters in the province, as we 
move into uncharted climate 
territory. 

DISASTER RISK ASSESSMENT 
WEST COAST DISTRICT
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Twenty scientific staff members from the Western 
Cape Department of Agriculture’s programme, 
Research and Technology Development Services, 
attended the annual Combined Congress in 
January 2022 on a virtual platform. They were also 
joined by eleven post graduate students working 
under their mentorship on departmental research 
projects. This annual congress consists of three 
scientific societies, including Soil Science Society 
of South Africa (SSSSA), Southern African Society 
for Horticultural Sciences (SASHS) and the South 
African Society of Crop Production (SASCP). The 
Southern African Weed Science Society (SAWSS), 
which used to be part of this collaboration, is now 
incorporated into and represented by SASCP. These 
societies joined forces to optimise resources and 
promote collaboration between members.  The 2022 
congress, in the virtual format, was characterised by 
valuable discussion and networking opportunities. 
This was extremely valuable in that international 
speakers could also take part in the event, despite 
Covid regulations limiting travelling worldwide. 

This enabled local scientists to keep abreast of 
the latest findings internationally. Attending this 
symposium also contributed to individual exposure 
and interaction as well as continuous learning 
through discussion, each bringing his/her own and 
new ideas back to their particular research portfolios. 
Attending these events also ensures that our staff’s 
scientific work is on par with what is happening in 
the scientific world in terms of research direction 
and topics. Researchers are also exposed to the 
latest technology that is applied so that our research 
funding is spent efficiently for the advancement of 
agriculture in the province.

This group excelled again this year, with 24 scientific 
contributions, which constituted 17% of the total 
contributions at the congress and was the biggest 
contribution from any single group. The Western 
Cape delegation comprising researchers and 
students also garnered all but one of the awards:

1. Award for the Best Paper published during 
2020 in the SAJPS by a SASCP member:

 Jacques DV Smith, Johann A Strauss & Ailsa   
  G Hardie. Effects of long-term grazed crop and   
  pasture systems under no-till on organic matter  
 fractions and selected quality parameters of soil  
  in the Overberg, South Africa

2. Best Student Paper Presented:
 Amandrie Louw (co-study leader and mentor Dr  
	 Johann	Strauss).	Dynamics	of	diversification		 	
 through crop rotations 

3. Rovic-Leers Prize for the Best Presentation in 
the field of Conservation Agriculture:
 Dr Johann Strauss: Effect of crop sequence on   
 selected soil, yield and economic parameters 

4. Rovic-Leers Prize for the Best Poster 
Presentation in the field of Conservation 
Agriculture:

Hanneke Augustyn (co-study leader Dr Johann 
Strauss, co-author Piet Lombard). The quantity 
of nitrogen available in the soil following legume 
crops

5. Daan F. Retief Floating Trophy for Best Paper 
(U 40Yrs):

Charne Viljoen (co-study leader and mentor: Dr 
Johan Strauss). Wheat production following weed 
management by cover crops 

6.   President’s award for the Best Poster     
      presented: 

Dr	 Johann	 Strauss.	 Influence	 of	 preceding	 crops	
on the production of wheat, barley and canola

6. Board Floating Trophy for Best Paper: 
Izane Crous (co-study leader, mentor and project 
leader Dr Johan Labuschagne). Nitrogen source 
effects on canola (Brassica napus l.) Grown under 
conservation agriculture in the Western Cape, 
South Africa

 

WESTERN CAPE DEPARTMENT OF 
AGRICULTURE SCIENTISTS EXCEL AT 

ANNUAL COMBINED CONGRESS

Annual congress of  
SSSSA, SASHS & SASCP

WHAT IS THE NEW NORMAL 
FOR AGRICULTURE 

TO ENSURE SUSTAINABLE 
LIVELIHOOD IN AFRICA?

WAT IS DIE NUWE NORMAAL OM 
VOLHOUBARE LEWENSONDERHOUD 

IN AFRIKA TE VERSEKER?

https://combinedcongress.org.za/

17-23 January 2022
Viewing of abstracts and posters

25-27 January 2022
Combined Congress (live sessions)

Aanlyn kongres / Online congress



• LINK TO RADIO INTERVIEW ON CLIMATE CHANGE AND AGRICULTURE

RSG Landbou, 11 March 2022 – Interview with Prof Stephanie Midgley, Scientist Climate Change and 
Risk Assessment, Research and Technology Development Services, Western Cape Department of 
Agriculture, on the recently completed update of the climate change science for the Western Cape:   
https://www.elsenburg.com/rsg-landbou/

• LINK TO WEBINAR RECORDING (18 FEBRUARY 2022): FOOD SYSTEM “THINKING” AND 
ENHANCING FOOD SYSTEM RESILIENCE

Host: African Climate and Development Initiative (ACDI), University of Cape Town. 
Guest: Prof John Ingram, Environmental Change Institute, University of Oxford: https://youtu.be/Z7-
jNtnEjyA

• LINK TO WEBINAR RECORDING (7 MARCH 2022): DISCUSSING THE NEW IPCC WGII REPORT ON 
CLIMATE IMPACTS

Host: African Climate and Development Initiative (ACDI), University of Cape Town; and School for 
Climate Studies, University of Stellenbosch. 
Guests: Prof Guy Midgley, Dr Chris Trisos, Prof Felix Kalaba, Dr Portia Williams, Dr Nick Simpson, Dr 
Edmond Totin, Luckson Zvobgo, Dr Chris Lennard (all authors in the IPCC report). https://youtu.be/_
SJRC64Biyc

• LINK TO WEBINAR RECORDING (17 MARCH 2022): DROUGHT, CLIMATE CHANGE AND THE 
AGRICULTURE/WILDLIFE SECTOR IN THE KAROO, SOUTH AFRICA

Host: Grassland Society of Southern Africa (GSSA). 
Guest: Prof Emma Archer, University of Pretoria: https://youtu.be/LH2Z3SVE_z4

• LINK TO PRESENTATION BY PROF STEPHANIE MIDGLEY AT THE COMBINED CONGRESS,
“Modelling and mapping future climatic conditions for pome and stone fruit production in the Western 
Cape of South Africa”. https://youtu.be/KG7Bm3Pl__Q
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FruitLook is a freely available remote sensing 
data platform in the Western Cape, fully 
funded by the Western Cape Department of 
Agriculture. FruitLook is set up to be an extra 
information layer on the farm that can support 
management practices and sustainable 
water and nutrient usage. Interested in using 
FruitLook and learning more about the service? 
Visit www.fruitlook.co.za.

This is the first of a series of articles highlighting 
the primary commodities in the Western Cape 
of South Africa and their usage of FruitLook 
data. We will discuss the crops, their growing 
areas and their preferences linked to FruitLook 
data specifically for these crops. We start with 
citrus, which is the largest fruit industry in 
South Africa, contributing approximately 55% 
of the country’s fruit production (Southafrica, 
2022). 

South African citrus is sold both locally and 
exported to neighbouring countries as well 
as Europe, the UK, the Middle East, Asia and 
North America. South Africa is the second 
largest exporter of citrus in the world after 
Spain. The citrus season runs from February to 
September, with lemons being harvested first 
and oranges last. 

The cooler climate of the Western Cape makes 
it suitable for the production of navel oranges, 
lemons, limes and tangerines/mandarins 
(USDA, 2020). The Western Cape is one of the 
main citrus production regions in South Africa 
accounting for approximately 19% of the total 
planted citrus area (USDA, 2020). 

SMARTAGRI 
IMPLEMENTATION

Climate change poses serious threats to 
agricultural commodities in the Western Cape, 
including citrus. The Western Cape’s potential 
for citrus production is influenced by local 
climate, ocean and mountain influences and 
soils (Green Agri, 2022). Extreme weather 
events and droughts impact citrus production 
all over the Cape and make it more of a 
challenge to the growers to control production.

The primary area of citrus production in the 
Western Cape is the upper and middle Olifants 
River catchment, the upper and middle Berg 
River Catchment and the middle Breede River 
catchment. The climate for the Olifants River 
valley is hot summer Mediterranean (Csa - 
Köppen), with irrigation water supplied from 
the Clanwilliam dam, the Olifants river and 
private dams. 

The Berg River region has a Mediterranean 
climate that ranges from warm and moist to 
hot and dry depending on whether you are 
in the upper or middle part of the catchment, 
respectively. The middle Breede River valley 
has a hot and dry climate, with irrigation water 
supplied from the river and dams (Green Agri, 
2022).
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Map of the Western Cape Province showing the 23 SmartAgri agro-climatic zones and the three primary citrus 
growing regions (circles).

According to the SmartAgri brief for the citrus 
industry, climate modelling has indicated a high 
probability of continued warming and reduced 
winter rainfall experienced in the western parts of 
the Western Cape in the future and thus some of the 
major regions within which citrus production falls 
(Green Agri, 2022). 

Extreme weather events in the Western Cape, 
which includes flooding, droughts and heatwaves, 
are expected to become more frequent. Citrus 
production in the Western Cape is sensitive to 
these weather extremes, requiring a cool winter to 
induce dormancy to a certain degree as well as for 
flowering induction. 

Although warmer spring temperatures may be 
beneficial for fruit set and initial cell division, 
extremely high temperatures experienced during 
fruit set will be detrimental to set and yield. Heat 
stress can also result in smaller fruit and sunburn 
(Green Agri, 2022).

Citrus trees need water throughout the year, provided 
by irrigation and rainfall. Higher temperatures will 
most likely cause an increase in crop water demand 
and thus an increase in water requirement per 
hectare. 

Water stress experienced if this water demand is not 
met can be detrimental to the critical stages in citrus, 
namely flowering and fruit set (Green Agri, 2022). In 
this context, an increase in water use efficiency is 
essential for citrus producers in the Western Cape.

FruitLook can provide a solution for citrus 
producers to achieve higher water use efficiency in 
their orchards. FruitLook provides citrus producers 
with an extra layer of information on their orchards 
through nine different parameters divided into 
the three primary categories of growth, water and 
nitrogen status. 

The Western Cape Department of Agriculture 
identified 15 800 hectares of citrus fruits in the 
Western Cape, of which 2 205 are currently registered 
in FruitLook, this is 14%. These users represent 
different scales of orchards, consultants supporting 
farmers in their decision making, researchers and 
growing representatives. 



Citrus producers can use historical FruitLook 
data to help them investigate different 
irrigation scenarios and then determine what 
would work best in their farm’s context.

Furthermore, citrus producers using the 
platform can cross-reference their statistical 
data daily against FruitLook data and that of 
their other technologies, such as soil moisture 
probes. Analysing this data helps the producer 
to adjust their irrigation schedule accordingly. 
This leads to improved irrigation application 
and improved 

water use efficiency (increased biomass 
production per unit of water) and minimized 
evapotranspiration deficit (water stress). 
Hereby a producer can achieve water savings, 
healthier trees, superior production, fruit set 
and quality. 

FruitLook also supports citrus producers in 
detecting irrigation problems spatially in their 
orchards, such as areas in an orchard that 
that are too dry or too wet, or for identifying 
orchards that may be experiencing irrigation 
problems. 

These spatial maps can also help a citrus 
producer identify the most representative 
area in an orchard to place a soil moisture 
probe or where to sample. 

One citrus producer uses this data to 
determine when to add another dripper line 
or a secondary valve, if he for example spots 
an area in FruitLook that is too wet. 

“FruitLook helps you see the differences any 
adjustments can make if introduced to your 
orchards. I added a third dripper line to increase 
the percentage of active roots within the drier 
area. That gave me a return on investment 
within one year, which is good.” 

Citrus producers can also compare orchards 
between each other and between seasons, 
and specific parameters over each season. 
This allows them to track how orchards have 
improved since previous seasons, such as a 
lower evapotranspiration deficit and increased 
water use efficiency achieved.



Are you a citrus producer and not using FruitLook yet?  Have a look at the portal and get in touch with the 
FruitLook team, we will help you set up and interpret the data for your fields. Not growing citrus? We will 
focus on another commodity in our next article! 

SOURCES:

• USDA, 2020. Citrus Annual report United Stated Department of Agriculture. Last 
visited on March 16 2022:  https://apps.fas.usda.gov/newgainapi/api/Report/
DownloadReportByFileName?fileName=Citrus%20Annual_Pretoria_South%20Africa%20-%20
Republic%20of_12-15-2020 

• Green Agri, 2022. Last visited on March 16 2022. https://www.greenagri.org.za/assets/documents-/
SmartAgri/Briefs-/4-Brief-for-the-Citrus-sector.pdf 

• Southafrica, 2022. https://southafrica.co.za/citrus-production.html 

The	monthly	biomass	water	use	efficiency	(WUE)	(kg/m3)	readings	(higher	is	better)	for	the	2018-2019,	2019-
2020	and	2020-2021	irrigation	seasons,	respectively,	for	a	Nules	orchard.	

The	weekly	FruitLook	evapotranspiration	deficit	(Def)	(mm/week)	readings	(lower	value	is	preferable)	for	the	
2019-2020	and	2020-2021	irrigation	seasons,	respectively,	for	a	Midnights	orchard.
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COP26: CLIMATE 
CHANGE AND 

FOOD SECURITY

The 26th Conference of the Parties of the United 
Nations Framework Convention on Climate Change 
(the COP26 Climate Change Conference) was held 
in Glasgow, United Kingdom, from 31 October to 12 
November 2021. The December 2021 issue of the 
Barometer provides a high-level overview of the 
COP26 outcomes. 

Climate change is increasingly becoming the biggest 
challenge of the century as it has a far-reaching 
negative impact on sustainability: including all 
aspects of social development, economic stability 
and growth as well as environmental vulnerability 
and resilience (TIPS, 2019). 

Whilst the COVID-19 pandemic has been a crisis 
taking centre stage for the past two years, climate 
change has not been on pause. Still forming part of 
the United Nations (UN) Sustainable Development 
Goals (SDG 13: Climate Action), the UN calls for 
COVID-19 recovery plans to include climate positive 
actions (UN, 2020). Further to this, on 5 November 
2021, countries participating in the COP26 
discussion on agriculture, agreed on the need for 
a transition towards sustainable and resilient food 
systems, taking into account the impacts of climate 
change and the vulnerability of the agricultural 
sector (European Commission, 2021).

South African policy and priorities highlight the 
risks of climate change as the country is particularly 
vulnerable to climate related impacts. SA is likely 
to experience higher temperatures, reduced rainfall 
and changes in rainfall patterns. Johnston (2019) 
highlights temperature as the most important 

Nicole Wagner

climate risk as it affects rainfall and global seasonal 
patterns. Furthermore, longer dry spells have led 
to increased levels of evaporation, reducing the 
availability of water in an already water stressed 
country (Johnston, 2019). 

SA’s inherent water scarcity and dependence on 
fossil fuels put the country at further risk, which 
is particularly concerning as industries that are 
important for development, such as agriculture 
and forestry, are climate-sensitive (TIPS, 2019). In 
the agricultural sector, temperature influences 
plant growth phases and thresholds required 
for growth (which has implications for both 
plants and animals), and it is important to note 
is that higher temperatures with an increase in 
extremely hot days, causes the most damage 
to crops (Johnston, 2019). If yield and food 
supply is impacted by climate change, what 
can be said for food security?

LINKING FOOD SECURITY

According to the State of Food Security and 
Nutrition in the World Report (2020), the world 
is not on track to meet SDG 2: to “end hunger, 
achieve food security and improve nutrition, 
and promote sustainable agriculture” by 2030 
(Steenkamp, et al., 2021). This prioritisation of 
improving food and nutrition security is echoed by 
the Comprehensive Africa Agriculture Development 
Programme (CAADP). 

At COP26, it was recognised that a transition towards 
sustainable and resilient food systems is crucial to 
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Though strongly aligned to policy, the “goalposts 
keep shifting” as challenges are exacerbated by 
increasing population, slow economic growth, high 
levels of unemployment, amongst other challenges. 

INCLUDING SMALL-SCALE PRODUCERS IN THE 
CONVERSATION

WWF-SA (2019) reported that SA will have to 
produce 50% more food by 2050 to feed an 
estimated 73 million people (Alfreds, 2019). So, to 
increase food production, yield per hectare must 
increase and that means agricultural productivity 
needs to increase. Beyond productivity, it also 
means that market access needs to be optimised 
and post-harvest losses minimised (Johnston, 
2019). 

Some suggestions to achieve this, as presented 
by Johnston (2019) include: 

• Considering appropriate crops that are sensitive 
to drought and the combination of increased 
temperature and variable rainfall;

• Opting for seed cultivars that are suitable for 
the relevant changes in growing seasons, rainfall 
and temperature;

• Diversifying activities to supplement income 
(e.g. agritourism); 

• Investing in conservation agriculture techniques 
to conserve soil moisture, improve soil health 
and restore soil productivity; and

• Mainstreaming climate change as part of 
extension services.

• Whilst considering these suggestions, it is also 
important to acknowledge SA’s dual agricultural 
economy, with both well-developed commercial 
farming and subsistence-based production. 

guarantee food security and “end hunger”, with 
a reduction in greenhouse emissions being part 
of the narrative (European Commission, 2021). SA 
policy is also not silent on climate change links to 
food security as it forms part of, but not limited 
to, the National Development Plan (Chapter 5: 
transition to low carbon economy) and National 
Outcomes:

• NO 7 – Vibrant, equitable and sustainable rural 
communities with food security for all.

• NO 10 – Environmental assets and natural 
resources that are well protected and 
continually enhanced

• NO10 (1): “Ecosystems are sustained & natural 
resource used efficiently”

• NO10 (2): “Reduced greenhouse gas emissions, 
climate change impacts and improved air/
atmospheric quality”

• NO10 (3): “Sustainable environmental 
management”.

Provincially, climate change and food security 
have been elevated under the Vision Inspired 
Priority 2 (Problem Area 3) and the Agriculture and 
Agro-processing Master Plan (AAMP). Similarly, 
the Western Cape Department of Agriculture 
(WCDOA) has included climate change in the 
Ministerial Priorities, whilst both climate change 
and food security form part of the Departmental 
Outcomes/Recovery Plan (sub-outcome 1.5 and 
sub-outcome 2). 
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What are the challenges experienced by 
smallholder farmers and/or the feasibility 
of these suggestions in the smallholder 
context? Johnston (2019) identified some 
common constraints facing smallholder and 
emerging farmers, as follows: 

• Access to finance;
• Challenges surrounding land;
• Access to water and infrastructure;
• Lack of effective extension services; and 
• Access to markets.

In October 2021, ahead of COP26, former 
UN Secretary-General, Ban Ki-Moon, stated 
that “If we want a world free of hunger and 
poverty while adapting to and mitigating 
the climate change crisis, we need to put 
smallholder farmers right at the centre of our 
efforts to tackle these issues” (Independent, 
2021). Similarly, the UN International Fund 
for Agriculture Development (IFAD), lobbied 
for sufficient climate finance to be directed 
to small-scale production (IFAD, 2021), also 
calling for the constraints of smallholder 
farmers to be at the centre of deliberations 
at COP26. However, the bigger challenge 
is the amount of climate finance dedicated 
towards agriculture.  

In 2017/2018, the cumulative climate finance 
tracked for agriculture, forestry, and land 
use was only USD 20 billion per year, which 
represents 3% of the total tracked global 
climate finance for the period (IFAD, 2020). 
Of great concern is that, out of the total 
tracked climate finance only USD 8.1 billion 
targets small farmers, agri-entrepreneurs 
and value chain actors serving them.

IFAD identified smallholder farmers as a 
crucial part of the food system and access 
to food, yet remain extremely vulnerable to 
climate change with low levels of resilience. 
Furthermore, to meet food security goals, 
IFAD indicated that value chains need to 
be sustainable and efficient. As such, small-
scale production with shorter value chains is 
integral in meeting these goals, and diversity 
of production in terms of access to nutritious 
food, should not be discounted (IFAD, 2021). 

On the heels of these sentiments, on 9 
November 2021, the FAO spoke to innovation 
to accelerate the transformation to “inclusive, 

resilient, efficient and sustainable food systems”, 
reiterating the technology solutions that already 
exist such as the use of drones, satellite imaging, 
remote sensing and mobile applications to assist 
smallholder farmers “improve productivity and 
access to markets” (FAO, 2021). 

Did smallholders make it to the “centre” of COP26 
engagements? How did discussions translate to 
financial pledges?

FINANCIAL COMMITMENTS OUT OF COP26

Some highlights for financial assistance for 
smallholder farmers are given below but there 
is still a need to unpack the pledges and seek 
solutions to unlocking funding at a local level.

• On 8 November 2021, Sweden committed to 
assisting at-risk small-scale farmers to adapt 
to climate change by pledging near US$11.7 
million to IFAD’s climate fund: Enhanced 
Adaptation for Smallholder Agriculture 
Programme (ASAP+);

• IFAD was also instrumental in establishing a 
new finance facility for food and nutrition in 
Africa: “Mission 1 for 200”. This facility aims to 
increase access to an affordable and nutritious 
diet to food insecure populations in Africa 
and deliver climate resilient technologies to 
40 million farmers (AFDB, 2021);

• The Bill and Melinda Gates Foundation pledged 
US$315million assist smallholder farmers to 
adapt to climate threats (Greenhalgh, 2021);

• Other results from COP26 include the 
Agriculture Innovation Mission for Climate 
(AIM4C) where two of their “Innovation 
Sprints” are related to smallholder farmers, 
amounting to about US$58 million in climate 
resilience funding; and

• A further US$60 billion per year was pledged 
to finance regenerative agriculture (Franklin, 
2021).

These bold commitments are crucial to meeting 
climate change targets and raise some questions…

• How do these pledges become relevant for 
the SA food security story? 

• To what extent is the assistance inclusive and 
practical for the intended beneficiaries? 

• Do we have the capacity to qualify for such 
climate finance at a provincial level?

• Is grant-based funding suitable as a short-
term solution?



• What is the role or significance of blended 
finance?

• How do we get smallholder farmers’ 
investment ready and unlock climate 
finance?

• It is recommended that these questions 
be addressed and the outcomes of COP26 
deliberations be unpacked at the relevant 
platform, that has significant influence. 

For these, and other green/climate funding 
and commitments to be meaningful, the 
target years cannot be pushed out and 
implementation should be prioritised with 
more urgency than ever before.

For more information, contact Nicole Wagner 
at nicole.wagner@westerncape.gov.za
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In 2012 farmers from the Koue Bokkeveld 
Water User Association were grappling with 
new legislation governing water resources 
management that was slowly being rolled out 
across South Africa at the time. 

The Ecological Reserve – the notion that water 
be set aside for river ecosystem processes – 
was a foreign concept to them and one which 
had important implications for their farms and 
businesses. 

But they weren’t the only ones grappling with 
its complexities – water resource authorities and 
scientists alike were struggling to understand 
how this legislation could be implemented. The 
technicalities inherent in the legislation itself, 
combined with the difficulties of measuring and 
monitoring the resource led some to believe that 
it was simply unimplementable.

ENHANCING WATER MANAGEMENT 
FOR THE BENEFIT OF PEOPLE AND 
THE ENVIRONMENT IN THE KOUE 

BOKKEVELD, SOUTH AFRICA

New methodologies and procedures would need 
to be developed and brought on board. But 
the fact remained that many catchments were 
oversubscribed in terms of their water resources 
– they were ‘closed’, meaning that there was very 
little more water to be had, despite the ever-
increasing demand to expand businesses and 
support transformation in the sector. 

To complicate issues further, it was becoming 
apparent to all that climate change was no 
longer a nebulous academic debate, but rather 
a present-day threat, the consequences of which 
were apparent for all to see. It was with these 
challenges in mind that the Freshwater Research 
Centre (FRC), with funding from the Water 
Research Commission of South Africa stepped 
into the fray to explore – for starters – ways in 
which the resource could be monitored in line 
with the requirements of the Ecological Reserve. 
The first step in monitoring water at a catchment 

Without bold intervention, South Africa will experience a 17% water deficit by 2030 —
Department of Water and Sanitation Master Plan: “A Call to Action”

 

Dr Bruce Paxton and Rudolph Röscher
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level is knowing how much there is – or perhaps 
more appropriately – knowing how much there 
isn’t. And so the FRC began by developing a 
monitoring network in the Koue Bokkeveld 
catchments using a combination of rain gauges 
and flow loggers at selected natural control sites. 
In this way we were able, in a very broad sense, 
to assess the condition of the rivers in each of 
the three key sub-catchments – the Riet, Leeu 
and Twee. Very soon, however, it became clear 
that simply monitoring the situation did not 
necessarily provide solutions – either for sharing 
water more equitably among users and the 
environment, or for implementing the provisions 
contained in the legislation. 

With new partners on board – the World Wide 
Fund for Nature (WWF) and the Western Cape 
Department of Agriculture’s LandCare sub-
program – we began an extensive process 
of consultation with the farmers of the Koue 
Bokkeveld to understand their needs and 
challenges with respect to water and its 
availability. 

LandCare started a LandCare Area Wide 
Planning approach that involved the writing up 
of detailed farm management plans, verifying 
land use and doing water balance calculations 
per farming unit, and present their findings 
at various workshops and awareness sessions 
to the producers. At one of these events Prof. 
Midgley, from the Western Cape Department of 
Agriculture Directorate Research and Technology 
Development Services, presented the SmartAgri 
Plan (https://www.greenagri.org.za/smartagri-2/
smartagri-plan/). 

The project is directly linked to the SmartAgri 
Plan, Focus Area 3 (“Strengthen monitoring, 
data and knowledge management and sharing, 
and lead strategic research regarding climate 
change and agriculture”) and the following 
priority projects:

• Priority Project #3: Collaborative integrated 
catchment management for improved water 
security (quality and quantity) and job 
creation; and 

• Priority Project #6: An integrated knowledge 
system for climate smart agricultural 
extension. 

Various activities in Objective 3.1 “Conducting 
long-term monitoring of parameters relevant to 
agriculture and climate change” and Objective 
3.2 “Strengthen climate data and services for 
agriculture” will be supported through this 
collective initiative.

The 2017/18 drought provided the necessary 
focus for everyone to contemplate the possibility 
of a future with a lot less water. What became 
ever clearer was the need for more information 

on how much water was available at any time of 
the year – both in real time and projected into 
the future, how much was being stored, how 
much abstracted and how much was left in 
the river both for downstream ecosystems and 
people – whether these might be municipalities, 
neighbours, or small-scale fishers on the coast. 

With engineers from Zutari, the FRC and the 
WWF, with support from the Hans Hoheisen 
Charitable Trust, we began exploring a tool to 
monitor water use in a catchment with a widely 
distributed water infrastructure i.e., with many 
dams and abstraction points such as is typical 
of many agricultural areas of the Western Cape. 

The tool we had in mind was a simple water 
accounting system that could provide an 
estimate of how much runoff was available on any 
particular day using an elementary hydrological 
model driven by rainfall and apportioned to 
sub-catchment or management units within the 
larger quaternary catchment. 

Irrigation demands are calculated using crop 
factors and water abstraction (pumps) and 
storage (dam) infrastructure is then mapped 
and the volumes quantified in each management 
unit. The amount of water remaining in each unit 
then provides the input for the unit downstream. 

We believe that by better understanding the 
way water moves through a system, the better 
chance we have of managing it more efficiently 
on a day-to-day basis. But this also allows us 
to explore the effect of future water resource 
development scenarios including the effect that 
adding dams has on the whole system. 

This is a key challenge when it comes to issuing 
Water Use Licences which are often awarded on 
an ad-hoc ‘first-come-first-serve’ basis with only 
a rudimentary understanding of water use at a 
catchment scale. Furthermore, the model will 
help to explore what the effects of drought on the 
system might be and to put in place measures to 
mitigate the worst impacts before they happen. 
Here we believe it has a significant role to play 
in changing mindsets with regards to managing 
water resources not for “average” rainfall years 
(which are becoming increasingly scarce), but 
rather for the driest years where shortages and 
conflicts are likely to arise. 

While these types of studies are not uncommon, 
they are often conceived by, and remain in the 
hands of the experts and specialists who take 
with them their expertise when the project is 
completed. With this tool we aim to place the 
knowledge in the hands of the users themselves 
– those who open and close the taps on a daily 
basis. 
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In the future, it may be possible to conceive of a 
hierarchy whereby such quaternary or secondary 
catchment scale models may be nested within 
a broader system that operates at a primary 
catchment scale and regulates water use between 
rather than within WUAs. For now, the next phase 
of development will be to move the model from 
its current spreadsheet form to software that will 
make the job of data entry and interpretation more 
efficient and the outputs more accessible and useful.

Our engagement with the farmers of the Koue 
Bokkeveld in the last decade has demonstrated 
some of the key challenges – and potential solutions 
– to water resource management, both in the region 
itself and more broadly in the Western Cape as 
whole. These include:

1. a systemic integrated approach to management 
needs to be adopted where the commonality of 
the resource in any given catchment is respected;

2. strategic planning, operational management 
and monitoring needs to take place at a 
catchment scale (quaternary or higher), rather 
than individual farm basis; and

3. before authorisations are granted, water users 
need to demonstrate a grasp of the total 
volume of water available in a catchment – 
taking into account inter-annual variability – and 
strategic plans need to be in place recognising 
the limitations of the resource with all future 
potential water allocations mapped out.

By providing a set of easily interpretable tools and 
the basic skills required to manage their water 
resources more efficiently, we hope this initiative will 
play a crucial role in the institutional development of 
WUAs by providing a significant link at the science-
management interface. 

We believe a more active intervention and 
engagement in monitoring will encourage users to 
practice more sustainable river management, to 
actively regulate use and improve efficiencies to the 
benefit of all water users in the catchment.

For more information, contact Rudolph Röscher at 
rudolphr@elsenburg.com.
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NEWS FROM THE PROVINCE

Probably the most pressing challenge when considering 
climate change impacts on the agricultural sector 
of the Western Cape is the scarcity of water and the 
expectation that water resources will be reduced under 
climate change.

GreenCape is a non-profit organisation established 
in 2010 that drives the widespread adoption of 
economically viable green economy solutions for the 
Western Cape. 

The work cuts across the renewable energy, energy 
efficiency, waste, water and sustainable agriculture 
sectors. A key focus is to support businesses and 
investors in the green economy to remove barriers to 
growth, and to support government to build a resilient 
green economy.

GreenCape's water programme aims to improve 
the productive use of water to support sustainable 
economic development. The water sector programme 
also promotes the uptake of water-related green 
technologies.

Two case studies were recently published that 
demonstrate how water productivity in the agriculture 
and food sector can be improved.

GREENCAPE PUBLISHES CASE STUDIES 
ON WASTEWATER REUSE AND 

INCREASED WATER USE EFFICIENCY IN 
THE FOOD SECTOR
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WARWICK_WINES_CASE_STUDY_7_1_22.pdf	(green-cape.co.za)

WARWICK WINE ESTATE’S WASTEWATER REUSE 
PROJECT PROVIDES FINANCIAL AND SUSTAINABILITY 

BENEFITS
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file:https://www.green-cape.co.za/assets/WARWICK_WINES_CASE_STUDY_7_1_22.pdf


EXCELLENT_MEAT_CASE_STUDY_31_3_21.pdf	(green-cape.co.za)
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REDUCING WATER CONSUMPTION IN THE WHOLESALE 
FOOD INDUSTRY THROUGH MONITORING SYSTEMS AND 

AWARENESS CAMPAIGNS



NATIONAL NEWS

MAKING THE LINK BETWEEN CLIMATE 
CHANGE AND FUTURE JOBS IN AGRICULTURE

An	important	study	was	published	in	February	2021	by	the	Institute	for	Futures	Research,	An	important	study	was	published	in	February	2021	by	the	Institute	for	Futures	Research,	
Stellenbosch	University:	Futures	of	Agricultural	Employment	in	South	Africa.	To	read	the	full	Stellenbosch	University:	Futures	of	Agricultural	Employment	in	South	Africa.	To	read	the	full	

report please go to: report please go to: https://www.ifr.sun.ac.za/futures_research/https://www.ifr.sun.ac.za/futures_research/

“… the country’s geography and climate pose several challenges to effective farming. Large tracts 
of agricultural land have been degraded due to overuse and unsustainable farming methods, while 

erratic rainfall patterns have long established the country as a water scarce region. Climate change is 
intensifying the current challenges, and since many parts of the agricultural production system have 

long lead times, effective planning is required to counteract its impact on agricultural production. 
Negating	the	influence	of	climate	change	may	also	require	investment	in	expensive	technologies;	
therefore, having enough of the right skills in place will be key to enabling the country to produce 

effectively in the future.”
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There are many deep-rooted barriers to employment 
in agriculture in South Africa including the political, 
economic, social, technological, ecological and 
legal/regulatory environments. This study highlights 
that climate change is one of the key barriers to 
employment in the sector in the next 15 years. 

The researchers used scenarios as a powerful tool in 
futures thinking to unpack the drivers of change and 
the key uncertainties that could shape the future 
(see Figure 13 from the report).

The authors state that: “South Africa is a water scarce 
country, and climate change is likely to exacerbate 
the issue. It is impossible to consider the future of 
agriculture without also considering the influence 
of climate change on the viability of the current 
agricultural strategies. Moreover, the sustainability 
of South Africa’s current agricultural practices and 
strategies should be considered in the light of climate 
change.”

“Climate change is also likely to increase the 
importance	 of	 technology,	 know-how,	 and	 expertise	
in offsetting environmental impacts. A mismatch 
between educational output and the needs of the agri 
sector, not only places the country in a vulnerable 
position, but also creates barriers and constraints to 
the current and future employment potential of the 
sector.”
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INTERNATIONAL NEWS

INTERGOVERNMENTAL PANEL 
ON CLIMATE CHANGE PUBLISHES 
FIRST TWO PARTS OF THE SIXTH 

ASSESSMENT REPORT

PROF STEPHANIE MIDGLEY

The Intergovernmental Panel on Climate Change 
(IPCC) is the United Nations body for assessing the 
science related to climate change. 

The IPCC prepares comprehensive Assessment 
Reports about the state of scientific, technical and 
socio-economic knowledge on climate change, its 
impacts and future risks, and options for reducing 
the rate at which climate change is taking place.  The 
IPCC is currently completing the Sixth Assessment 
Report (AR6) which consists of three Working 
Group contributions and a Synthesis Report. 

1. The Working Group I contribution to the AR6, 
Climate Change 2021: The Physical Science 
Basis, was released on 9 August 2021. 

2. The Working Group II contribution, Climate 
Change 2022: Impacts, Adaptation and 
Vulnerability, was released on 28 February 
2022. 

3. The Working Group III contribution will be 
released in early April 2022.

4. The Synthesis Report will be the last of the AR6 
products and is scheduled to be released in 
September 2022.

CLIMATE CHANGE 2021: THE PHYSICAL 
SCIENCE BASIS

This report addresses the most up-to-date physical 
understanding of the climate system and climate 
change, bringing together the latest advances in 

climate science, and combining multiple lines of 
evidence from paleoclimate, observations, process 
understanding, and global and regional climate 
simulations.

An Interactive Atlas is a very useful new addition:  
https://interactive-atlas.ipcc.ch/. It includes two 
components:

• Regional Information: access to climate 
information from the main datasets used in the 
report;

• Regional Synthesis: allow the exploration of key 
synthesized assessments, building on multiple 
lines of evidence across the reference regions.

CLIMATE CHANGE 2022: IMPACTS, 
ADAPTATION AND VULNERABILITY

This report assesses the impacts of climate change, 
looking at ecosystems, biodiversity, and human 
communities at global and regional levels. 

It also reviews vulnerabilities and the capacities 
and limits of the natural world and human societies 
to adapt to climate change.
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OF PARTICULAR INTEREST TO US IN AFRICA IS THE REGIONAL FACT SHEET 
PRODUCED BY WORKING GROUP I POWERPOINT PRESENTATION (IPCC.CH) 
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A FACT SHEET FOR AFRICA IS ALSO AVAILABLE FROM WORKING GROUP II 
POWERPOINT PRESENTATION (IPCC.CH)
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IN THE NEXT SMARTAGRI BAROMETER (ISSUE #21, JUNE 2022) WE WILL UNPACK THE WG II 
CHAPTER (CHAPTER 5) ON FOOD, FIBRE, AND OTHER ECOSYSTEM PRODUCTS, AND WHAT IT 

MEANS FOR THE AGRICULTURAL SECTOR OF THE WESTERN CAPE.
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AGRI-PROCESSING WATER CONTEXT

 South Africa’s hugely important agri-processing sector 
formally employs more than 500,000 people and contributes 
roughly 4 percent to the country’s overall GDP. However, the 
sector’s growth comes at a cost: agri-processing depends 
heavily on water, increasing South Africa’s already worrying 
water deficit. In addition to high water use, rising costs of 
energy and fuel are also threatening the competitiveness and 
sustainability of South Africa’s agri-processors.  

The good news is that the sector can address these challenges 
with innovative and cost-effective technologies that will help 
safeguard jobs, production, and exports. 

POLICY FRAMEWORK FOR WATER USE IN AGRI-PROCESSING  

 Water governance in South Africa helps ensure the 
sustainable management and development of water resources 
to support livelihoods and economic development. Policy and 
regulatory reforms have been enacted in the country’s water 
sector to support water resource management approaches that 
engage the private sector and civil society. A key actor in support 
of this increasingly pressing agenda is local government, which 
has the mandate to drive and support economic development 
within their municipal areas. 

Recognizing South Africa’s growing need to improve water 
efficiency, the International Finance Corporation (IFC), a member 
of the World Bank Group, and the Swiss State Secretariat for 
Economic Affairs (SECO), launched a four-year Agri-Processing 
Resource Efficiency (APRE) program in 2019. 

APRE was designed to address market challenges and help the 
industry strengthen its water and energy efficiency practices. 

NEWS FROM OUR 
PARTNERS

APRE INJECTS A FRESH 
FOCUS ON AGRI-PROCESSING 

SUB-SECTOR

Alfred Hartzenburg 
International Finance Corporation
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Nonhlanhla Halimana

For example, the program has helped promote water 
use efficiency, develop water use guidelines, and 
review national and local government water policy 
in the eThekwini and Sarah Baartman Municipalities 
and the Western Cape Department of Agriculture. 

THE APRE PROGRAM PROVIDES THE FOLLOWING 
SERVICES:

Agri-processing firm-level mapping: Mapping and 
evaluating agri-processing sub-sector needs and 
locality capacities to determine how APRE Program 
interventions can best promote water use efficiency.  

• Identify municipal and sub-sector pilots.  
• Awareness raising: To support public-private 

dialogue forums aimed at improving how agri-
processing businesses and public institutions 
engage on water issues.

• Improve municipal water-use efficiency 
guidelines: To promote the review, development, 
and refinement of existing municipal water-use 
efficiency guidelines and scale-up their use.

• Cross-municipal learning: To train and build 
capacity by sharing experiences and lessons 
learned. 

• Client advisory and implementation services: 
To promote water use efficiency in the agri-
processing sector.

• Policy and regulatory support: To create a 
regulatory framework conducive to private 
sector adoption of best practice water use 
measures.  

• Best practices, tools and benchmarking: To 
support implementation and replicate best 
practices.  

APRE PROGRAM ACHIEVEMENTS

1. eThekwini Metropolitan Municipality

• Signed a Cooperation Agreement which 
formalised APRE’s relationship with the 
Municipality in November 2021, defining project 
objectives, resources, and budgets. 

• Hosted the first and second successful public-
private dialogue (PPD) workshops. 

• Shortlisted six pilot plants for an immersive 
analysis of factors contributing to their water 
use and efficiency and where improvements 
can be made to inform the development of best 
practice guidelines. 

• Reviewed the eThekwini Municipality water 
bylaw to refine existing water-use requirements.

 
2.   Sarah Baartman District           
      Municipality

• Signed a Cooperation Agreement in November 
2021 to define project objectives, resources, 
and budgets. 

• A PPD workshop was held in February 2022. 

3.   Western Cape Department of Agriculture/   
      DEDAT/GreenCape/City of Cape Town

• Regular contact and an information exchange 
commenced with Green Cape at the start of 
2021 and has been expanded to include the 
Department of Agriculture’s SmartAgri program. 

• Participation and networking at the December 
7, 2021 Stakeholder Forum, chaired by the 
Department of Agriculture. These forums 
are hosted biannually and are attended by 
government and private sector stakeholders. 
The APRE program was introduced and there 
were presentations on the renewable energy 
initiative and ministerial priorities followed by 
discussions on service delivery impacts in the 
province.     

In addition to the above achievements, the APRE 
program has also published agri-processing 
resources that include the “Red Meat Abattoir  
Resource Efficiency Benchmarking Study”, the “Red 
Meat Abattoir Self Evaluation Tool” and will shortly 
publish its Metering and Monitoring Guideline.

The APRE program continually strives to create 
awareness and build visibility through its 
collaboration with other agri-processing peer  
programs and a formal relationship with the National 
Cleaner Production Centre South Africa (NCPC-SA) 
was established in 2021. 

Together, the APRE Program and NCPC-SA are 
helping deliver effective solutions to South Africa’s 
agri-processing water-use challenges. For more 
information please contact: rchen@ifc.org 

Alfred Hartzenburg
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SHOWCASING YOUNG 
SCIENTISTS AND RESEARCH

CLIMATE CHANGE PERCEPTIONS, KNOWLEDGE 
AND ADAPTATION RESPONSES OF 

SMALLHOLDER, CROP-LIVESTOCK FARMERS IN 
MEDITERRANEAN-TYPE ECOSYSTEMS: 

CASE STUDIES FROM THE OVERBERG DISTRICT, 
SOUTH AFRICA.

MSc thesis, Stellenbosch University: E.M. Dippenaar
Supervisor: Ms Malgas, R.R, Department of Conservation Ecology and Entomology, 

Stellenbosch University
Co-supervisor: Prof. E. Archer, Department of Geography, Geoinformatics and Meteorology, 

University of Pretoria
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Smallholder farmers must adapt their farming 
practices to sustain livelihoods, as a result of 
the changing climate. It is known that climate 
change may cause significant adverse effects on 
the agricultural sector. Smallholder farmers are 
particularly vulnerable to the effects caused by 
extreme weather events such as droughts and 
flooding as their farms are often located in areas that 
are prone to these environmental risks. It is known 
that it is necessary to establish the perceptions 
and knowledge of smallholder farmers, regarding 
climate change to ensure appropriate context-
based adaptation strategies are implemented. 

Climate change adaptation methods have been 
extensively researched in recent literature, but there 
is a need to investigate context-specific adaptation 
methods for smallholder farmers, especially in 
Mediterranean-type ecosystems as it is expected 
that precipitation will decrease and increasing 
temperatures will increase drought risk in these 
ecosystems.  

This current study aimed to investigate the climate 
change perceptions, knowledge, and adaptation 
methods of smallholder farmers in two former 
mission stations, namely Elim and Genadendal, 
located in the Overberg District of the Western 
Cape Province of South Africa. The perceptions 
of the farmers were also compared to long-term 
meteorological data from the Overberg District. 

A mixed-method approach was used in this study. 
Structured telephonic interviews were held with 9 
smallholder farmers in Elim and 4 in Genadendal. 
Qualitative data obtained from the interviews were 
coded and analysed using qualitative data analysis 
software ATLAS.ti and quantitative data were 
analysed in Statistical Package for Social Sciences 
(SPSS). Minimum and maximum daily temperatures, 
as well as daily rainfall data, were analysed using 
simple linear regression analyses (p < 0.05) in 
STATISTICA. 

Results from this study indicated that smallholder 
farmers in the Overberg District perceived and 
experienced a change in climatic conditions, 
especially in the case of extreme weather events 
such as flooding (Elim) and drought (Genadendal 
and Elim). The meteorological data confirmed the 
perceptions of the farmers, as significant results 
were obtained regarding the minimum temperature 
and rainfall data in the Genadendal region and 
maximum temperatures in the Elim region. 

Adaptation methods utilised by smallholder farmers 
in the Overberg region included changing planting 
dates, increasing irrigation, mulching, selling 
livestock, and an increase in fungicide use. Due to the 
relatively small number of participants, statistically, 
sound conclusions cannot be drawn - however, the 
study does provide insight into the perceptions and 
adaptation methods regarding climate change, of 
smallholder farmers in the Overberg District. This 
may be beneficial to stakeholders involved in climate 
change adaptation planning, as well as smallholder 
farmers in other Mediterranean-type ecosystems. 
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First published in 
SAEON eNews:  

Drought effects on 
vegetation in the 

southern Succulent 
Karoo – SAEON eNews

The SAEON eNews is 
available here: SAEON 

eNews – Bimonthly 
online newsletter of 

the South African 
Environmental 

Observation Network.

By Sue Milton, Hana Petersen, Gosego Nampa, Helga van der Merwe and 
Joh Henschel, 

NRF/SAEON Arid Lands Node

Tierberg Long Term Ecological Research (LTER) site in the Prince Albert 
Succulent Karoo has been the focus of rangeland dynamics research since 
1987. Ownership of this 100-hectare livestock exclosure was transferred to 
the National Research Foundation (NRF) in 2014, and since then the prop-
erty has been managed by SAEON’s Arid Lands Node. 

For most of the period since 1987, rainfall in the Prince Albert area was 
above the long-term average of 176 mm. 

When Dr Joh Henschel, the former manager of the Arid Lands Node, first 
visited Tierberg on 8 January 2014, his SAEON vehicle was trapped for 
some hours by a flood following a 25-mm cloudburst. Despite the flash 
flood, the 2014 rainfall was average.  

THE DROUGHT YEARS 

Thereafter, hot and dry conditions prevailed until drought-breaking rains 
in October 2021. This widespread drought, exacerbated by abnormally 
high winter and summer temperatures, little cloud cover and high 
evapotranspiration rates (Figure 1), was to bring about major changes in 
vegetation, economics and land ownership in the Karoo.

During the drought years, Arid Lands Node staff and interns monitored 
the vegetation cover, composition and health on the Tierberg-LTER site 
and adjacent game farm (Sandrivier, Argentina), as well as at Wolwekraal 
Nature Reserve and on the adjacent sheep farm. Their major findings 
currently in press (African Journal of Range and Forage Science) were:

• Drought mortality differed greatly among plant species but could not 
be predicted by growth form;

• Rangelands where grazing had led to dominance by a few species of 
unpalatable shrubs and losses in density and diversity of palatable 
perennials suffered greater losses in cover and grazing capacity during 
drought than rangelands in better condition (Figure 2);

• Dieback was greater on deep, well-drained soils and on slopes than on 
rocky ground or drainage features;

• Fast-growing, short-lived succulent and non-succulent shrubs suffered 
the highest mortality (>60%);

• Among long-lived, non-succulent evergreen shrubs full canopy survival 
was lowest (9%) in Pteronia pallens, a toxic species that dominates 
over-grazed veld, but exceeded 50% of the population for the more 
palatable Ruschia	spinosa,	Kleinia	 longiflora,	Salsola	turberculata and 
Tetraena retrofracta.

 

DROUGHT EFFECTS ON VEGETATION IN 
THE SOUTHERN SUCCULENT KAROO
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Figure	1.	Annual	rainfall	represented	as	the	deviation	from	the	mean	and	the	Standardised	
Precipitation	Evapotranspiration	Index	(SPEI)	for	Prince	Albert	from	1950	until	2020.

Figure	2.	Changes	in	grazing	capacity	over	three	decades	at	Tierberg-LTER	and	on	adjacent	
properties show that drought interacts with rangeland condition. TBG = Tierberg-LTER, SND 
=	Sandrivier,	ARG	=	Argentina.	Grazing	capacity	is	indicated	as	Small	Stock	Units	per	1	000	

hectares	(SSU/1000	ha).
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Figure	3.	Osteospermum	sinuatum	and	Ruschia	spinosa	flowering	one	month	after	drought-breaking	rains	at	Tierberg-LTER	and	
may	be	benefiting	from	reduced	competition	caused	by	die-back	of	the	previously	dominant	Pteronia	pallens	(right).

Our conclusions are that although the drought 
led to considerable dieback and loss of grazing 
capacity throughout the southern Karoo region, the 
reduction in Pteronia pallens cover relative to that 
of more palatable species (Figure 3) could, given 
good livestock and game management, lead to 

improved rangeland conditions in the years ahead.
Continued monitoring of long-term research sites 
in the arid zone will enable future generations of 
SAEON researchers to test this hypothesis.

38 SMARTAGRI BAROMETER



 UPCOMING CONFERENCES

14TH INTERNATIONAL CONFERENCE ON CLIMATE CHANGE: 
IMPACTS & RESPONSES

7-8 APRIL 2022 - ONLINE ONLY
HTTPS://ON-CLIMATE.COM/2022-CONFERENCE

3RD NATIONAL ECOSYSTEM-BASED ADAPTATION 
COMMUNITY OF PRACTICE MEETING

12-13 APRIL 2022
DURBAN AND MICROSOFT TEAMS (HYBRID EVENT)

CLICK ON THE LINK TO REGISTER: HTTPS://BIT.LY/EBACOP
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#CLIMATETALKS STUDENT GLOBAL FORUM
22 APRIL 2022 - ONLINE

JOIN OUR STUDENT LEADERS, CLIMATE INNOVATORS AND EXPERTS TO 
EXPLORE HOW CLIMATE CHANGE IS TRANSFORMING THE FUTURE OF 
WORK AND WHAT SKILLS THE NEXT GENERATION WILL NEED TO RISE 

TO THE CHALLENGE. CLICK ON THE LINK TO REGISTER: 
HTTPS://WWW.EVENTBRITE.COM.AU/E/CLIMATETALKS-STUDENT-

FORUM-TICKETS-257589536237
HTTPS://WWW.UNIVERSITIESFORCLIMATE.ORG/ACTIVITIES/

CLIMATETALKS-STUDENT-FORUM/

WESTERN CAPE AGRICULTURAL 
RESEARCH FORUM (WCARF)

19 MAY 2022
POSSIBLY IN-PERSON

FURTHER DETAILS TO BE MADE 
AVAILABLE

YOUTH CLIMATE CHANGE AND 
AGRICULTURE CONVENTION

14-15 JUNE 2022
PERCHERON HALL, ELSENBURG
FURTHER DETAILS TO BE MADE 

AVAILABLE
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BECOME PART OF 
THE SMARTAGRI 

DRIVE

Interested persons who would like to get 
more information on SmartAgri and its 
related actions, are invited to contact Prof 
Stephanie Midgley: stephaniem@elsenburg.
com Please subscribe to the SmartAgri 
Barometer if you would like to be updated 
on a regular basis.

Lee-Ann Bell
Information Developer
lee-ann.bell@westerncape.gov.za

SMARTAGRI
Newsletter

stephaniem@elsenburg.com
Web: www.elsenburg.com
www.greenagri.org.za

Prof Stephanie Midgley
Scientist: Climate Change 
and Risk Assessment
stephaniem@elsenburg.com

Images: WCDoA, Envato Elements and Stephanie 
Midgley, Rudolph Röscher, Dianca Yssel, Sue Milton. 
Author photos provided by the authors.

Newsletter compiled by:

mailto:stephaniem@elsenburg.com
mailto:stephaniem@elsenburg.com
mailto:lee-ann.bell@westerncape.gov.za
mailto:stephaniem%40elsenburg.com?subject=
https://www.elsenburg.com/
http://www.greenagri.org.za
mailto:stephaniem%40elsenburg.com?subject=
mailto:stephaniem%40elsenburg.com?subject=Subscription%3A%20SmartAgri%20Newsletter

