
CASE STUDY #1

FRUITLOOK
A state-of-the-art information technology that helps 

deciduous fruit and grape farmers to be water 
efficient and climate smart
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FARMERS NEED TO ADOPT SUSTAINABLE AND 
INNOVATIVE WAYS TO PRODUCE “MORE CROP PER DROP”



SUMMARY
Water is critical for agricultural productivity. In South Africa, water is a scarce resource that is 
increasingly threatened by pollution, rising demands and wastage (e.g. through inadequate 
maintenance of water service infrastructure). Farmers in the Western Cape Province 
experience increased competition for water from other sectors while also having to cope 
with changing rainfall patterns. Climate change projections for the Western Cape suggest 
a warming of 1.5°C to 3°C by around 2050. Many parts of the province will experience more 
hot days, fewer cold days and increased evaporation. In addition, climate models also 
project a reduction in winter rainfall across the province. Hence, while the need for irrigation 
increases, the replenishing of existing water sources (e.g. rivers, ground water and dams) 
becomes less certain.  

To maintain and increase their agricultural productivity now and in the future, farmers must 
increase their water use efficiency. Simply put, farmers need to produce “more crop per 
drop”. The Western Cape Department of Agriculture (WCDoA) is offering a state-of-the-art 
tool, called FruitLook, to deciduous fruit and grape farmers in the Western Cape. FruitLook 
allows these farmers to improve their water use efficiency using information from spatial data 
derived from remote sensing.

Using satellite technology FruitLook provides weekly, semi-real time information on crop 
growth, evapotranspiration deficits and crop nitrogen status for irrigation blocks in orchards 
and vineyards in key growing areas of the Western Cape. This quantitative, spatial 
information on water, vegetation and climate assists farmers to better understand the effects 
of their water use and crop management decisions, and to reduce costs by saving on inputs 
(such as water, fertilisers and electricity). Through the spatial identification of problems or 
unusual events, the technology can also improve the quantity and quality of yields and 
therefore increase profit. To have access to the technology, farmers and other interested 
parties have to register on the FruitLook web portal (www.fruitlook.co.za). On the portal 
farmers can demarcate their irrigation blocks, analyse crop growth and water status over 
time during the growth season (October to April), as well as compare crop development for 
different growing seasons. 

Currently the WCDoA offers the FruitLook services free of charge to the farming community. 
In the long term, FruitLook is expected to become a commercial product, where farmers will 
need to pay to obtain spatial and temporal information on growth, moisture and minerals. 
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CLIMATE CHANGE AND INCREASING COMPETITION FOR 
WATER ARE THREATENING IRRIGATED FRUIT PRODUCTION



 TYPE OF CLIMATE CHANGE RESPONSE

 COMMODITIES

 REGION

 CLIMATE RISKS

 TYPES OF FARMING SYSTEMS

 LEAD ORGANIZATION

 PARTNERS / SERVICE PROVIDERS

 COST

 FUNDED BY

Adaptation: Technology

Deciduous fruit and grape 

Deciduous and grape growing areas in:
1. Berg River catchment around the towns of Stellenbosch, Somerset West, Paarl, Wellington,  
 Franschhoek and Tulbagh 
2. Breede River catchment which includes Ceres, Koue and Warm Bokkeveld, Agter-  
 Witzenberg, Theewaterskloof Dam, Worcester and De Doorns 
3. Olifants River catchment which comprises Citrusdal, Clanwilliam and Vredendal

Increased temperatures, heat waves and long dry spells

Commercial farmer | Smallholder potentially

Western Cape Department of Agriculture 

• eLEAF is responsible for the operational service, which covers the satellite data processing 
 and modeling as well as making the data available through a web portal
• Independent researcher Caren Jarmain is responsible for validation and outreach

Annual cost: R 3.5 Million
Current cost for end-user (farmers/ consultants): Free
Proposed cost: R150/hectare per season, savings on input cost are estimated at 10%  
The Western Cape Department of Agriculture is planning to turn FruitLook into a commercial 
service in the next four years.

Western Cape Department of Agriculture
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PROJECT DESCRIPTION 

By measuring the crop’s water use, FruitLook helps the farmer to understand when, where and 
how much water and nutrients are required for a specific irrigation block. The main objectives 
behind this advanced information technology is to improve yield, and reduce water 
consumption and input costs (linked to electricity, water and fertilisers).

A critical component of FruitLook is the FruitLook web portal. On the portal, users can register 
and then specify the farming areas on irrigation block level they are interested in as well as the 
data they would like to obtain. During the growing season (October to April) weekly updates 
on spatial information related to crop water use, growth and leaf nitrogen content are 
available in the form of maps and graphs. 

It is important to note that while the data generated through FruitLook provides valuable 
information relating to growth, water and nutrients, the technology does not tell the farmer what 
actions to take. The farmer’s experience, knowledge and larger network of advisors remain 
critically important. Hence, the combination provides the basis for improving farming practices.

As of end June 2015 the FruitLook web portal has had 828 subscribers. About 25% of the 
subscribers are active users. More than 160,000 hectares of fruit are monitored every week 
during the fruit growing season via FruitLook. For the 2014/15 season data on 8 287 irrigation 
blocks/fields (less than 25 ha in size), with a total coverage of 15 608 ha, have been ordered. 
Over half of these blocks were for the current season and the rest for previous years for 
comparison purposes. 

Figure 1: Distribution of orders by fruit type per calendar year.
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THE TECHNOLOGY BEHIND FRUITLOOK

The core of FruitLook is the ‘data processing’ tools which require earth observation satellite 
data and local meteorological data. The results produced with the data processing tools are 
made available through the FruitLook web portal.

eLEAF’s Pixel Intelligence technology (PiMapping®) consists of a toolkit of proprietary 
algorithms that combines satellite data with meteorological and other bio-physical 
information i.e. data that can be recorded as mm, kg, C° on crop, water and climate 
processes. The PiMapping® data components are based on the Surface Energy Balance 
Algorithm for Land (SEBAL) which has become one of the leading algorithms internationally for 
estimating actual evapotranspiration. SEBAL has been applied extensively across the world, 
including the Western Cape, from 2004 to 2015. 

The data products describing crop water and growth status are calculated through the 
SEBAL technology. The SEBAL model estimates energy and evapotranspiration fluxes from 
earth observation data at different spatial scales ranging from field to entire catchments.
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 Number of block orders during 2014 - 2015 season  Hectares ordered during 2014 - 2015 season  

Apples 37%

Other Crops 3%

Vegetables 0%

Other Grapes 1%

Other Stone Fruit 1%

Nectarine 1%

Apricot 1%

Other Deciduous Fruits 1%

Pear 11%

Apples 32%

Other Crops 5%

Vegetables 1%

Other Grapes 1%
White Wine Grapes 11%

Red Wine Grapes 13%

White Table Grapes 1%

Red Table Grapes 3%

Berries 0%

Citrus 15%

Other Stone Fruit 0%

Plum 2%

Peach 2%

Nectarine 1%

Apricot 1%

Other Deciduous Fruits 2%

Pear 9%

Figure 2: Data from the 2014/15 season

White Wine Grapes 12%

Red Wine Grapes 11%

White Table Grapes 1%

Red Table Grapes 3%

Citrus 10%

Berries 0%

Plum 3%

Peach 2%
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Inputs on land characteristics and atmospheric properties (such as the vegetation 
index, surface albedo, surface temperature) are derived from satellite data. In addition, 
SEBAL requires spatially extrapolated meteorological data (wind speed, humidity and 
air temperature) from local weather stations. SEBAL determines actual and potential 
evapotranspiration on a pixel-by-pixel basis. Besides crop evapotranspiration, SEBAL 
estimates biomass production, evapotranspiration deficit, leaf area index and the biomass 
water use efficiency.

IN SITU DATA COLLECTION (SA)

Eddy 
Covariance 

System

Block 
Delineation by 

Farmers

Meteodata

EARTH OBSERVATION DATA PiMAPPING® (NL)

Basis EO
Data 
Processing

Meteorological
Data Processing

Sophisticated
Data 
Processing

DISSEMINATION (SA)
fruitlook.co.za

CALLIBRATION & 
VALIDATION (SA + NL)

Crop Water 
Consumption

Figure 3: Fruitlook Global Architecture

MSG DMC VIIRS



The FruitLook web 
portal is the interactive 
interface between the 
technology and the user. 
The web portal contains 
quantitative, spatial 
information on water, 
vegetation and climate. 
Data sets exist for the last 
four completed growing 
season and the current 
2015/16 season. During 
the growing season 
(October to April) weekly 
updates are provided on 
9 data components 
(see Table 1).

THE INTERFACE OF FRUITLOOK
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GROWTH MOISTURE MINERAL
•Biomass production
• leaf area index 
• vegetation index

• Evapotranspiration deficit
• actual evapotranspiration
•crop factor
• biomass water use efficiency

• The nitrogen content in the top leaf layer
• nitrogen content in all leaves

 ON THE WEB PORTAL A USER CAN:

View a single parameter of a specific week as a spatial distribution for a selected area (irrigation block).
View the change in a specific parameter over time for a selected area using a time line graph. 
Analyse and compare parameter maps for different blocks and/or parameters using the ‘Field 
Analysis’ function.

1
2
3

 Table 1: The FruitLook data components for growth, moisture and minerals
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CURRENT AND POTENTIAL FRUITLOOK USERS
The main beneficiaries of FruitLook are irrigators (farmers and farm managers). FruitLook is able 
to provide relevant and precise information to small scale and large scale farming enterprises. 
Due to the high resolution the technology is very site-specific. The data is calculated for each 
pixel (20m by 20m) but to provide meaningful spatial distribution and variation an irrigation 
block should be at least 0.5 ha in size.

Other important users are technical advisors and consultants. Indeed, based on the uptake 
and use of FruitLook technology in the previous growing seasons, it appears that consultancies 
might be a highly suitable user group as they can advise farmers on the possible actions to 
take. Not all farmers have the time or knowledge to interpret the available data offered by 
FruitLook. Consultancies who have familiarised themselves with the technology can become 
important intermediates. Consultancies and technical advisors (e.g. extension officers) are 
also well positioned to find new applications of the FruitLook data.

The spatial data behind the FruitLook service can also help responsible authorities, such as 
the Water Users Associations (WUA), and policy makers, like the  Western Cape Department 
of Agriculture, to gain insight on developments in land and water management within their 
areas. Researchers and students also use the FruitLook data for a wide range of research 
topics such as crop water use, relationship between crop water use and yield/quality fruit 
produced as well as seasonal variation and other specific research interests. 

FruitLook data has assisted Kromco, a fruit company in Elgin, to detect a blocked irrigation 
valve in one of their orchards. The effect of the defective valve became visible in the 
temporal profiles of actual evapotranspiration (ET), ET deficit and biomass production.

Nelius Kapp of Prophyta, a fruit industry consultancy, was interested in finding out if block 
water relations were responsible for a low pear yield for a specific irrigation block near 
Ceres. He matched FruitLook ET deficit, Biomass production and Leave Area Index to his 
own calculations on crop water requirements of the pear orchard. FruitLook and Nelius’ 

 DETECTION OF IRRIGATION WATER DEFICITS

 EVALUATE IRRIGATION SYSTEM PERFORMANCE

PROJECT IMPACT



Using FruitLook data, the farm Môreson Trust was able to detect an area in an orchard that 
was affected by nematodes. Through the early detection and the localised application of 
pesticides, the farm manager was able to increase cost savings on pesticides significantly. 

FruitLook can complement the information gained from soil probes as the technology is 
sensitive to variation in soil type, typography or the distribution of stones in a particular block. 
The FruitLook biomass production maps can be used to detect differences in soil profile. 
If there are different soil types within one block, the design of the irrigation system should 
have taken this factor into account to ensure an even distribution of irrigation water in 
relation to the water holding capacity of the specific soil types. FruitLook data can be used 
to determine whether the design matches the variation in soil type and if not, adaptation 
measures can be taken.

 DISEASE MANAGEMENT  

 ADJUST SOIL MANAGEMENT ACCORDING TO DIFFERENCES IN SOIL PROFILE  

From a climate change perspective, it is evident that FruitLook has the potential to assist farmers to better 
deal with longer dry spells, shifting rainfall seasons and early disease/pest detection. A high uptake and 
further advancement of FruitLook could significantly enhance farmers’ ability to monitor and evaluate how 
existing crop and water management practices must change in order to adapt to climate risks. In the long 
term the continuous data generated by FruitLook could also make valuable contributions in understanding 
how shifts in weather patterns affect particular cultivars, regions and industries. The generated data may 

also assist in identifying cultivars best equipped for future – e.g. cultivators that need less water.

theoretical calculation both confirmed high water stress during December 2012-January 
2013. A water shortage in this period coincides with the cell enlargement stage of pears and 
therefore has a direct negative influence on the tonnage. Irrigation water efficiency can be 
determined through dividing the actual evapotranspiration by the amount of irrigation water 
applied on a block (in mm).
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PROJECT ENABLERS AND CHALLENGES

FruitLook has great potential to be extended to citrus and potatoes or to be used in 
the monitoring of alien invasive vegetation (e.g. determine their water use through 
evapotranspiration) and natural veld. Dairy farmers and hops growers have also shown great 
interest in exploring how the technology could assist them to improving pasture management 
and water use efficiency, respectively. A great deal of scope also exists for extending the 
technology to more regions. The political buy-in of the other provinces is currently low, yet this 
might change as the technology becomes more utilised by producers in the Western Cape. 

 ENABLING FACTORS  CHALLENGES

 RESEARCH NEEDS:

FruitLook is being tailored to the conditions and needs of irrigated agriculture in the 
Western Cape.  An irrigation scheduling tool (IrriLook) has been developed to provide 
more detailed information on the actual irrigation recommended for a specific block. 
A comprehensive set of information is required per irrigation block but funding to gather 
this information is limited. The development and evaluation of crop specific applications 
could assist in fine-tuning the technology to the needs and interests of specific commodity 
groups. Furthermore, the available data from the past four years provides a lot of research 
opportunities.  The comprehensive data could be used for Master and PhD projects 
focusing on the development of new cultivars or new farming practices. 

THE WAY FORWARD

• To convince critics of the benefit of the technology 
 (especially within academia)
• Slow uptake by farmers as they need to engage with   
 the website 
• Limited utilisation of the knowledge generated by   
 FruitLook data to  change their farming practices 
• Inadequate broadband access for farmers
• Outreach, branding and marketing 
• Red tape /bureaucratic hurdles to contract an   
 international consultancy

• Funding from the WCDoA
• Possibility of linking up with 
 technologically advanced  
 consultancies
• The vision and
 determination of 
 André Roux (Director of 
 Sustainable Resource   
 Management at WCDoA   
 and the champion behind  
 the technology)



To support users in understanding the data available, explanations of each data component 
are available on the website. However, based on the feedback from existing and potential 
users, the uptake of the FruitLook services would be greatly enhanced if a dedicated person 
(e.g. in The Western Cape Department of Agriculture) would be available to guide users 
through the process of using the data for a longer period of time. This would ensure the 
user becomes familiar with all the opportunities that the technology provides and that the 
potential gain through the use is indeed achieved. A first step is in this direction is that the 
FruitLook team will extend its outreach in the 2015/16 season to include teaching farmers 
how to use and interpret the FruitLook data as well as to increase general awareness of the 
FruitLook project. However, more financial support is needed to allow for effective outreach 
and capacity building of farmers, agri-businesses and consultancies.

Farmers who want to learn more about FruitLook should visit the FruitLook web site for further 
information, speak to other farmers and consultants who are already using FruitLook, and/or 
contact André Roux at The Western Cape Department of Agriculture. 

Envisioned applications that will complement the FruitLook Web portal:
• A statistical reporting tool for policy makers and responsible authorities to extract statistics  
 based on FruitLook data. This tool can aid in decision making, help evaluate the effect of  
 policies and provide a method to  monitor water consumption. 
• An email report tool: The FruitLook Support Service will be used from the 2015/16 season to  
 send weekly updates to users updating them on the latest development of their crop. The  
 user does not have to go  to the website, increasing the ease of access to the data. 
• A smartphone application, allowing the user to check the FruitLook database while in  
 the field. A GPS function must be included. This tool can improve the efficiency of field  
 visits and ensure data access across the Western Cape. 

 RECOMMENDATIONS

 FUTURE DEVELOPMENT OPTIONS
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André Roux 
Caren Jarmain
Ruben Goudriaan (eLEAF)

Photos provided by Caren Jarmain and Stephanie Midgley
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 WESTERN CAPE DEPARTMENT OF AGRICULTURE WEBSITE: www.elsenburg.com
FRUITLOOK WEBSITE: www.fruitlook.co.za

André Roux 
Director: Sustainable Resource 
Management
Department of Agriculture
Phone: +27 21  808 5010
E-mail: andrer@elsenburg.com

Caren Jarmain
Independent Researcher
Email: cjarmain@gmail.com
Phone: +27 21 880 1008
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