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The Surface Energy Balance Algorithm for Land 

(SEBAL) model determines the energy balance of 

a surface from satellite information captured 

within different spectral bands and spatially extrapolat-

ed weather data. The end result is high resolution (20 m 

x 20 m) data maps on land surface characteristics related 

to growth (biomass production) and water (evapotrans-

piration). The project aims to determine the accuracy of 

SEBAL to estimate sugarcane evapotranspiration, biomass 

and cane yield and biomass water use efficiency (defined 

as the biomass produced per unit of water used) at weekly 

intervals. It further aims to investigate how remote 

sensing data can be integrated with other field-based 

data sources for improved water management. The SEBAL 

estimates will be compared with field measurements and 

MyCanesim estimates of soil water status and yield at 

13 sites in the Onderberg. Weekly SEBAL estimates are 

available on the web (www.sugarcanelook.com) and can be 

used by farmers to monitor crop water use and growth at 

a field level and identify in-field variations. 

SASRI is collaborating with the University of Kwa-Zulu Natal (UKZN) and WaterWatch 
BV in a Water Research Commission funded project to promote the efficient use of 
water for irrigated sugarcane production in Mpumalanga. Three types of technologies 
are implemented in this project to develop tools and information that could support 
irrigation management, namely remote sensing, in-field soil water and crop monitoring 
and crop simulation modelling.



One of  the field-based methods used 

in this project is the MyCanesim system 

which was developed by SASRI to sup-

port irrigation management at field 

level. MyCanesim is an on-line weather 

based modelling system that esti-

mates crop water use and growth and 

provides real time scheduling advice 

to subscribers via sms, fax or e-mail. 

It also provides a production efficiency 

report that includes crop stress indicators, actual irri-

gation, rainfall and evapotranspiration totals and the 

associated cane yield and cane quality potential. 

Daily estimates of  crop water use and growth by 

the MyCanesim system for the 13 sites have been made 

available to participating growers via a website and can 

be used to gain insight into the crop water relations and 

its impact on crop productivity. 

Data from these technologies (SEBAL and MyCanesim) 

will be compared to field data of  soil water and crop 

growth. Hourly soil water status, rainfall and irrigation 

are recorded electronically and the data made available 

through the web to participating growers. The data will 

also be used to complement MyCanesim simulations. 

Other field measurements like stalk height and popu-

lation, canopy cover and biomass and cane yields are 

measured at frequent intervals through the season 

and will be compared against the SEBAL and MyCanesim 

estimates.

The information and integrated systems generated 

in this project could assist the industry in improving 

the management of  irrigation water. For example, 

periods when crops are under or over-irrigated could 

be identified, to which growers can respond by mak-

ing adjustments that would lead to improved water  

use efficiency. If  the industry finds these tools and  

information useful they could be more 

widely implemented.  
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Figure 2: The water balance as 
recorded by soil water and rainfall 
sensors in one of  the fields that 
are monitored in the project. The 
soil water index (SWI) recorded 
at depths of  10 and 30 cm, the 
average SWI recorded for the 
top 40 cm of  the soil profile, 
the recorded daily rainfall and 
irrigation amounts are shown. 

Figure 1: A map of  evapotranspiration-deficit (potential 
evapotranspiration minus actual evapotranspiration indicating 
possible under irrigation) of  the week from 29 December to 
4 January 2012 for the Onderberg area.




