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1. Executive summary 

This project has been the second project that SiQ has conducted for the Maize Trust. This 

project can actually be divided into two components and although the components are 

similar in approach they both intend to achieve two different objectives. The first component 

is actually a continuation of the previous project conducted for the Maize Trust. This entailed 

determining the area under maize for Northern Cape, Eastern Cape, Kwazulu-Natal and 

Limpopo provinces. This would mean that eight provinces out of a total of nine provinces 

(excl Western Cape) would be surveyed for the area under maize utilizing the highly 

successful and only objective system, ie PICES. For the first time the Crop Estimates 

Committee (CEC) had an objectively determined area under maize at national level. The 

expected error of this national estimate of the area under maize, given as a coefficient of 

variance (CV), was in the order of 1,90%. Put differently, we are confident that the accuracy 

of this national estimate is more than 98%. We have also given an estimate to the CEC for 

the total area under irrigation (maize) with and accuracy of approximately 95%. This 

estimate of irrigation proved to be an extremely important estimate given the drought 

experienced throughout the season and the CEC has actively used it to make changes to 

their area under irrigation. These additional provinces conducted for the Maize Trust has 

contributed significantly to these improvements in accuracy and have paved the way for 

future maize estimates at similar accuracies. 

The other component of the project entailed the Census of all fields within Gauteng province. 

The purpose of this component was to establish a benchmark for area estimates with which 

to evaluate all area information providers to the CEC. This project is the first of its sort in the 

world and will set the benchmark for other similar projects. We could already evaluate the 

PICES sample method of determining area with this benchmark. The result was astonishing. 

The PICES sample result for maize was within 1.9% of the census result for maize.  
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2. Introduction 

This document serves as a final report to the Maize Trust with regards to the development 

and implementation of a Producer Independent Crop Estimate System (PICES) to include the 

Northern Cape, Limpopo, Eastern Cape and Kwazulu-Natal provinces. This document will 

furthermore focus on the Gauteng Census project that also formed part of the total project.  

The PICES component and Gauteng Census component of the project will be discussed 

separately. The following aspects of each of the above components will be covered in detail: 

 Detail of actions taken to complete the project with specific reference to areas where 

we deviated from the initial project proposal 

 A comprehensive explanation of all the results that were achieved with each project 

 Impact of the results on the industry 

 Budget breakdown 

 Challenges experienced and how they were handled 

 Recommendations of the publishing of the results 

3. PICES 

Actions taken 

The proposed project tasks consisted of: 

 Sourcing recent satellite imagery 

 Digitizing field crop boundaries from imagery 

 Sample allocation and selection 

 Aerial survey 

 Data analysis 

Satellite imagery 

LandSat satellite imagery of the past 4 summer grain seasons were sourced for all provinces 

except Northern Cape as all the digitizing have been completed for the Northern Cape. 

Problems were experienced with the sourcing of SPOT 5 satellite imagery (discussed in more 

detail later on in this document). This more detailed (“accurate”) imagery was essential for 

the digitizing of small-scale farming areas especially in Limpopo and the Eastern Cape 

provinces. However, all the provinces except for the Eastern Cape were completed (on SPOT 

5 imagery) in time to keep with the initial time lines for the project. 

The SPOT 5 satellite imagery has added a great deal of value to the project. The use of this 

imagery has increased the time to digitize the field crop boundaries (due to more detail being 

visible) but has reduced the amount of interpretation required. This has lead to a more 

consistent data layer from the various resources responsible for the digitizing.        
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Digitizing 

This extremely labor-intensive task included 12 resources working on it for a 6 month period. 

The team of digitizers’ has gained a wealth of experience over the past 2 years. This has 

meant that the consistency between the various resources was very much comparable and 

has most definitely enhanced the quality of the final product. This included digitizing from 

LandSat, SPOT as well as Quickbird satellite imagery. Digitizing from SPOT 5 satellite 

imagery reduced the amount of interpretation required dramatically but had a negative effect 

on the production mainly due to the more detail being visible on the imagery (decreased 

production by approximately 25%). The quality improvement of utilizing the SPOT 5 imagery 

instead of the LandSat imagery has necessitated us to convert all existing provinces that 

were done using LandSat to SPOT 5 (this include Freestate, Northwest and Mpumalanga 

provinces). This will be done as a phased approach over the next 2 – 3 years.  

The total area digitized for the three provinces is summarized below: 

Province Total Area (Ha) *Small-Scale Area (Ha) 

Eastern Cape 1 619 558 1 080 332 

Kwazulu-Natal 589 912 255 963 

Limpopo 1 267 309 524 540 

*This area is also included in the Total Area given above. Please also note that this area is 

not a true reflection of the fields but rather gives an indication of the size of the area within 

which crop small-scale farming takes place. 

The digitizing in the Eastern Cape province was extremely challenging due to the undulating 

terrain as well as the large areas of small-scale crop farming taking place in the province. 

The most experienced team of digitizer’s worked on this province and it proved to be the 

correct decision. It was furthermore extremely interesting to note the distinct boundaries 

visible on the digitized fields where the Former Homeland boundaries were. From the figures 

below one can clearly see the old Transkei as well as Ciskei boundaries. 
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 Eastern Cape field crop boundaries – note the highly dense areas 

 

 Former homeland boundaries overlaying the field boundaries 

We can proudly state that the total area digitized for the whole of South Africa is in the 

region of 11 million hectares of potential fields. This includes all nine provinces in South 

Africa with the last province being the Western Cape that is currently nearing completion. We 

are confident that this layer of information has the potential to outlive us all and will be used 

in many different applications in years to come. We have created a national asset and must 

ensure that it is maintained and used as widely as possible. In this regard we can mention 

that we are currently in the process of adding all this information to the existing Agricultural 

Georeferenced Information System (AGIS) and are also working on a dedicated front-end for 

crop estimates on the AGIS platform. This would not have been possible without the 

existence of this extremely important layer of information.  
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Sampling 

As with the previous project a stratified sampling approach was used. The efficiency of the 

sampling to be used for this project depended a great deal on the ability to stratify (divide 

into homogeneous areas based on specific characteristics) the area to be sampled. The 

stratification used for the normal interview based point frame sampling proved to be very 

useful in this regard. In essence this stratification was based on dividing the province into 

areas of high, medium and low densities of possible cultivation. In any area of 5km by 5km, 

if the area of field crop boundaries was more than 60% of that total area (5km^2) it was 

classed as high; if it was between 30 – 60 % it was classed as medium and if it was >0% 

and smaller than 30% it was classed as low. The sampling results will be discussed below in 

more detail per province. 

Eastern Cape 

The strata chosen for the sampling is given below: 

Stratum Description Area (Ha) 

High As described above 19 274 

Medium As described above 160 696 

Low As described above 318 076 

Small Scale See definition in original proposal  1 080 332 

Pivot irrigation All pivots mapped from satellite imagery  22 627 

Old Fields  18 554 

TOTAL  1 619 558 

       

Determining whether on not the chosen stratification was efficient, we need to consider the 

number of points within a stratum that found a crop of interest (in this case summer grain 

crops) as a percentage of the total points used to sample that stratum. For Eastern Cape 

these results are given in the table below: 

Stratum % Crops 

High 4.00 

Medium 6.10 

Low 2.51 

Small Scale 20.80 

Pivot irrigation 25.00 

 

The strata where we expect to find the highest percentage needs to be sampled denser than 

the strata in which we expect to have a lower percentage. Furthermore, if two or more strata 

(excluding the pivot irrigation stratum) have similar percentages we may as well combined 

these strata from the start because we gained nothing by splitting them. The Eastern Cape is 

a very unique province in the sense that the majority (from an area perspective) of grain 

farming takes place within the small-scale farming environment. The High, Medium and Low 
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strata yielded very little summer grain crops. For future sampling these could be combined 

into one stratum. The majority of the maize was found within the Small-Scale stratum and 

Pivot Irrigation stratum.  

Kwazulu-Natal 

The strata chosen for the sampling is given below: 

Stratum Description Area (Ha) 

High As described above 0 

Medium As described above 159 133 

Low As described above 131 414 

Small Scale See definition in original proposal 255 963 

Pivot irrigation All pivots mapped from satellite imagery 40 110 

Old Fields  3 291 

TOTAL  589 912 

 

Determining whether on not the chosen stratification was efficient, we need to consider the 

number of points within a stratum that found a crop of interest (in this case summer grain 

crops) as a percentage of the total points used to sample that stratum. For Kwazulu-Natal 

these results are given in the table below: 

Stratum % Crops 

High 0 

Medium 40.00 

Low 25.33 

Small Scale 23.21 

Pivot irrigation 76.00 

 

Kwazulu-Natal provided a classic example of what we would expect from the sampling and 

therefore suggests that an optimum sampling approach was followed. It is interesting to note 

that a very large percentage of the pivot irrigation stratum found a crop. The majority of this 

was maize.  

Limpopo 

The strata chosen for the sampling is given below: 

Stratum Description Area (Ha) 

High As described above 141 252 

Medium As described above 199 424 
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Low As described above 255 540 

Small Scale See definition in original proposal 524 540 

Pivot irrigation All pivots mapped from satellite imagery 125 183 

Old Fields  21 369 

TOTAL  1 267 309 

 

Determining whether on not the chosen stratification was efficient, we need to consider the 

number of points within a stratum that found a crop of interest (in this case summer grain 

crops) as a percentage of the total points used to sample that stratum. For Limpopo these 

results are given in the table below: 

Stratum % Crops 

High 29.50 

Medium 10.67 

Low 3.36 

Small Scale 17.84 

Pivot irrigation 27.95 

 

Limpopo also provided a classic example of what we would expect from the sampling and 

therefore suggests that an optimum sampling approach was followed. 

Aerial Survey 

The progress made by the aerial survey teams during the execution of the project was 

astonishing. This was mainly due to the following: 

 For the first time we had three aircraft operational in the field accompanied by their 

ground support teams. We have therefore increased the resources for the aerial 

survey by 50%. This was a major contributing factor to the increased production. 

 We were truly blessed by extremely good flying weather. Compared to the previous 

summer grain season project of 9 days non-flying weather we only had 3 days this 

time round. However, this implied that the producers were battling with one of the 

worst droughts in recent years.  

A total of 3660 of the allocated sample points were over flown to determine the crop type or 

lack of crop for the statistical calculation of area under crop type. However, the total amount 

of fields classified with crop type was in the order of 8693. This additional information can be 

used for the classification of the satellite imagery to ultimately determine crop area as well as 

the spatial distribution of crops within a province or any smaller delineation within the 

province (for example magisterial district). The total distance for the 4 provinces covered by 

the vehicle ground support teams is in the region of 42 000 km for the 2.5 month period.  
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 Tracks flown by the three aircraft teams 

Since the previous project we have done a number of alterations to the hardware as well as 

the software. All these enhancements paid-off and we experienced very little problems from 

hardware and software. 

The following table provides a timeline of the aerial survey within the four provinces. Please 

take note that their might be some time unaccounted for as the four provinces were done in 

parallel with another four provinces for the DoA. From an aerial survey perspective all eight 

provinces were viewed as a single project. Their may also be some overlapping of the 

timelines as it may occur that some of the teams were busy in one province while the other 

teams were busy with the survey in another province. 

Province Start Date End Date 

Eastern Cape 10 April 2007 22 April 2007 

Kwazulu-Natal 3 Feb 2007 10 Feb 2007 

Limpopo 13 Feb 2007 22 Feb 2007 

Northern Cape 18 March 2007 22 March 2007 

 

The Eastern Cape started much later due to the late delivery of the satellite imagery. 

It was also decided to conduct some quality assurance on the aerial survey with regards to 

the visual classification of crops. A typical field team consisted of a pilot and observer 

manning the aircraft and also a ground team consisting of a driver and LDV vehicle 

supporting the aircraft. It sometimes happened that the ground support team was not 

required for the specific day, as for example, the aircraft route for the day was such that it 

would be returning to the same airfield for refueling. During these off-times the vehicle 

support crew was then used for conducting quality assurance. Using a vehicle based team to 

conduct the quality assurance meant that fields had to be selected that was located next to 

provincial or national routes (to ensure being independent from producers). A spatial analysis 

exercise was done within a GIS environment to select these fields. The exact GPS locations 

for these fields were given to the vehicle support crew with the instruction to capture a 



 

 

 11 

digital photograph at each of the fields at close range. These digital photographs could then 

be analysed in the office by an expert to determine if the correct crop type was classified. All 

the points that were checked corresponded to that of the aerial survey classification.      

Data analysis 

The data analysis was a fairly simple process given the GIS system that was used for this 

purpose. Data was sent through to the Pretoria office on a daily basis and the analysis was 

done on a daily basis for the data received. This ensured that any discrepancies could be 

handled early on during the survey to ensure data consistency and integrity.  

The data analysis process consisted of: 

 Assigning data from the field captured points to the pre-selected sample points. This 

process had to be done as multiple field points could have been captured in the 

vicinity of one sample point. The general rule was that the data from the field point 

closest to the sample point AND within the same crop field boundary was assigned to 

the specific sample point. A spatial analysis procedure was developed to do the 

majority of the assigning automatically and so only approximately 5% of the 

assigning had to be done manually. 

 Evaluating dry land and irrigated crop classifications. In a couple of instances crops 

were classified as dry land crops but the field crop boundaries indicated that these 

crops were under a pivot. Where these were found to be classified incorrectly they 

were rectified, but in some instances the observer gave a specific comment in the 

database that the specific field crop boundary was not under pivot irrigation but was 

actually a dry land field, and in these instances the field was kept as a dry land field. 

 Data from the February 2007 field interview survey was also used to analyse the 

captured data. Firstly the distribution of the smaller crops such as dry beans and 

soyabeans was mapped on the GIS and compared to the areas where we found 

similar crops during the aerial survey. This should give an indication if some crops 

were possibly missed in some areas of the survey. No such discrepancies could be 

found. In some rare instances the field interview data points (Feb 2007 data) actually 

fell within a field crop boundary that was also surveyed during the aerial survey. 

These could then be compared to see if the same crop were reported in both the 

surveys. These also corresponded well. 

Results 

Approval has been granted by the Chairperson of the CEC, Mr. Rodney Dredge, to present in 

this document the results obtained form the PICES system on condition that the results not 

be made available to the media. What follows is a number of result summaries as presented 

to the CEC. 

It should be noted that a great of the value of the results for the 4 provinces lies in its 

contribution to a national objective estimate of area under maize. Unfortunately we will not 

be able to elaborate on all the provinces for which we have conducted the PICES survey and 

this may dilute the real value of the 4 provinces conducted for the Maize Trust. We will 

however indicate where information from the PICES survey has directly leaded to the 

alteration in estimates of the CEC.   

During the current summer season there has been some controversy surrounding the area 

under maize irrigation. On 27 February 2007 the CEC released the following statement with 

regards to maize under irrigation:”…it should be pointed out that the area under irrigation for 

maize is approximately 170 000 ha…”. On 25 April 2007 the CEC released the following 

statement with regards to maize under irrigation: “Based on new information, the irrigated 

maize area has been increased from 170 000 ha to 210 000 ha.”. This change in area under 

irrigation created some controversy in the market and a number of questions were asked. It 

has come to our attention that the CEC will shortly make a press release indicating that the 
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“new information” quoted in their previous press release actually refers to information from 

the PICES survey. We are of the opinion that if the PICES survey was not conducted on all 

eight provinces, the estimate of maize under irrigation would not have had the same impact. 

In this regard we feel that the additional 4 provinces have already added a great deal of 

value to the total maize estimate. 

It should also be noted that the CEC made some changes to their area under maize from 

their February estimate to their April estimate. Generally the CEC is reluctant to make 

changes to their area estimates after February and therefore information that is brought to 

the table that suggest that changes should be made are scrutinized in detail. It can be seen 

that the area of white maize in the Freestate has been reduced by almost 8% from 690 000 

ha in February to 640 000 ha in March. Furthermore the area under maize for the Northern 

Cape was increased by 11.4% from 43 800 ha in February to 48 800 ha in April. As we are 

not part of the CEC we cannot state that these adjustments were only based on information 

that we provided them but what we can state is that both these final areas were very close 

to the estimate that we put on the table.       

Appendix A contains the full result from the PICES survey for the 4 provinces. The table 

below provides a summary of the results obtained for maize (area is given in hectares). 

Province Maize Total 

(A+B) 

(A) Small-

scale maize 

(B)“Commercial” 

maize (Dryland 

and Irrigation) 

Irrigated 

maize 

CEC (May 07) 

Eastern Cape 249 000 224 800 24 200 12 500 16 000 

Kwazulu-Natal 166 500 59 400 107 100 31 500 74 000 

Limpopo 142 200 88 700 53 500 22 600 56 000 

Northern Cape 
54 300 0 54 300 53 800 48 800 

Total 612 000 372 900 239 100 120 400 194 800 

** Please take note that all the areas given above (PICES) refers to the total planted area for 

maize. This therefore includes area planted for silage, green mielies, seed production etc.  

Results presented February 

Results presented March 

Results presented April 

 

It is interesting to note that the CEC estimates the national subsistence agriculture at 345 

266 ha whereas the PICES estimate for the 4 provinces is 372 900 ha. When the CEC 

estimate is compared to the PICES Commercial maize estimate, it is clear that there is quite 

a large discrepancy. The largest discrepancy is with the area in Kwazulu-Natal. Unfortunately 

the NCSC does not conduct a telephonic survey for these 4 provinces and thus it is difficult to 

evaluate this discrepancy in more detail. What we can however state is that for Kwazulu-

Natal a large proportion of the commercial hectares may not be harvested as a great deal of 

dairy farming is prominent and therefore a large percentage of the total hectares planted 

could be for silage. We have asked the DoA to conduct further investigations into the matter 

as they have a number of cooperators that could assist with providing information with 

regards to the planted/harvested ratio of maize within the province.  

We have mentioned previously that the additional provinces have contributed significantly (in 

value adding) to the area under maize irrigation. From the above it is clear that these 
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provinces contribute 57% (120 400 ha / 210 000 ha) to the total area of maize under 

irrigation on a national basis.  

Impact on Industry 

The long-term impact of the results and information derived from this project will be 

significant. The field crop boundary (now totaling 11 million hectares) data has become a 

national asset of which we all can be proud of. This layer of information has the potential to 

be utilized in various applications within agriculture but also other natural resource 

environments. The biggest challenge in any sampling statistics environment is to obtain a 

representative and accurate frame for sampling. Various countries are continuously battling 

to create and maintain such a frame. Our own Stats SA is also continuously battling with this 

aspect of sampling. We have now created this frame that will be used in years to come. 

More recently, we have elaborated during previous paragraphs on the use of the results by 

the CEC within this season. We believe that this information has contributed significantly to a 

more accurate crop estimate for the current season.      

Budget breakdown 

Below is a breakdown of the budget per item and the percentage completed.         

The status of the various activities will be summarized as per the original cost sheet: 

Northern Cape 
  % 

Complete Value 

Cost Item       

Pre-Season Satellite Imagery Preparation Cost     

Procurement of raw imagery through DoA Completed 100% N/A 

Selection and Orthorectify Completed 100% N/A 

        

Digitising crop field boundaries       

Hectares digitised Completed 100% N/A 

        

Point Frame Application       

Point frame design, database design, stats processing  R 31,627.91 100% R 31,627.91 

Field Survey Work (incl route planning, flying, data transfer etc) R 128,372.10 0% R 128,372.10 

        

        

Total Northern Cape excluding VAT R 160,000.01 100% R 160,000.01 

Kwazulu-Natal   
    

Cost Item       

Pre-Season Satellite Imagery Preparation Cost     

Procurement of raw imagery through DoA Free     

Selection and Orthorectify R 84,000.00 100% R 84,000.00 

        

Digitising crop field boundaries       

Hectares digitised R 769,944.47 100% R 769,944.47 

        

Point Frame Application       

Point frame design, database design, stats processing  R 53,684.21 100% R 53,684.21 

Field Survey Work (incl route planning, flying, data transfer etc) R 353,246.33 100% R 353,246.33 
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Total Kwazulu-Natal excluding VAT 
R 

1,260,875.01 100% R 1,260,875.01 

Limpopo       

Cost Item Cost     

Pre-Season Satellite Imagery Preparation Cost     

Procurement of raw imagery through DoA Free     

Selection and Orthorectify R 92,000.00 100% R 92,000.00 

        

Digitising crop field boundaries       

Hectares digitised R 525,428.45 100% R 525,428.45 

        

Point Frame Application       

Point frame design, database design, stats processing  R 78,231.65 100% R 78,231.65 

Field Survey Work (incl route planning, flying, data transfer etc) R 385,615.32 100% R 385,615.32 

        

        

Total Limpopo excluding VAT 
R 

1,081,275.42 100% R 1,081,275.42 

Eastern Cape       

Cost Item Cost     

Pre-Season Satellite Imagery Preparation Cost     

Procurement of raw imagery through DoA Free     

Selection and Orthorectify R 135,000.00 100% R 135,000.00 

        

Digitising crop field boundaries       

Hectares digitised 
R 

1,102,521.00 100% R 1,102,521.00 

        

Point Frame Application       

Point frame design, database design, stats processing  R 117,347.48 100% R 117,347.48 

Field Survey Work (incl route planning, flying, data transfer etc) R 688,352.17 100% R 688,352.17 

        

        

Total Eastern Cape excluding VAT 
R 

2,043,220.65 100% R 2,043,220.65 

        

        

Sub-Total excluding VAT 
R 

4,545,371.09 100% 
R 4,545,371.09 

        

Project Management @ 9% R 409,083.40 100% R 409,083.40 

        

Grand Total excluding VAT 
R 

4,954,454.49 64% 
R 4,954,454.49 

 

Challenges 

The major challenge experienced was the late delivery of SPOT 5 satellite imagery. The initial 

estimate for delivery of the data was given as December 2006. This was subsequently 

moved to January 2007. The first data we received for SPOT 5 was in the last week of 

February and the last we received (for the Eastern Cape) in the second week of March. This 

placed an enormous amount of pressure on the whole project and we really needed to be 

innovative to still complete the project within the specified timelines. Our initial timeline 
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stated that we would deliver the results to the CEC for all the provinces by March 2007. From 

the results table it should be clear that we delivered two provinces in February, another 

province in March and then the Eastern Cape in April. If it weren’t for the late delivery of the 

SPOT 5 imagery we would have been ably to deliver all the provinces by March. The Maize 

Trust was kept informed on a regular basis of the problem that we experienced. The Maize 

Trust also went out of their way to try and assist with resolving this matter. Our sincere 

thanks to them for going the extra mile to resolve this issue.  

We have had discussions with the CSIR-SAC who is responsible for the delivery of the SPOT 

5 satellite imagery. From what we can determine they experienced some resource problems 

given the large quantities of data that had to be processed in a very short period. They have 

assured us that these issues have been resolved and we are looking forward to working with 

them in future on similar projects. 

Publishing of results and information 

With regards to the publishing of the results we suggest that a meeting be held with the 

DoA: DAS to discuss how the results will be made public. Another product from this project 

has been the GIS information that has become available such as the field crop boundaries. In 

this regard we are excited about a new development whereby it was suggested that all the 

spatial information be placed on the AGIS website. A crop estimate specific interface will be 

created to the AGIS website where various information sets can be obtained. We would 

strongly recommend that we pursue this method of making the data available.    

4. Gauteng Census  

Actions taken 

As per our initial proposal the proposed sequence of the actions to be taken can be 

summarized as follows: 

1. Sourcing of SPOT 5 satellite imagery for the updating of the existing field crop 

boundaries. 

2. Generating a coordinate list of all the field crop boundaries. 

3. Planning and conducting the field survey work (Round 1) 

4. Sourcing of in-season satellite imagery 

5. Spatial analysis of field captured data on the in-season imagery 

6. Planning and conducting the field survey work (Round 2) 

7. Finalizing and reporting the results 

We will discus each of these in more detail and also elaborate where deviations were made 

to the initial sequence. 

Updating existing field crop boundaries 

Our initial proposal stated that we would make use of SPOT 5 satellite imagery to update the 

original field crop boundaries for Gauteng that were done on the more course LandSat 

satellite imagery. Again we were hampered by the late delivery of the SPOT 5 satellite 

imagery. We had to make alternative arrangements if we wanted to conduct the census 

during this summer season. Fortunately there was 2005 Quickbird imagery available for the 

whole of Gauteng. This was a trade-off we initially thought but in the end it worked to our 

advantage. The trade-off was between having more recent (2006) SPOT 5 imagery available 
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for Gauteng but this came at a lower resolution (2.5m compared to 60cm resolution). In the 

end we had no choice as the SPOT 5 would not have been available in time.  

  

 SPOT 5 

 

 Quickbird 

 

From the above it should be clear that more detail is available on the Quickbird when 

compared to the SPOT 5. The whole of Gauteng was re-digitized using the Quickbird satellite 

imagery. A total of approximately 300 000 ha were digitized.  

An assessment was made of the accuracy of the digitizing from the Quickbird satellite 

imagery. A Differential GPS (DGPS) system was used that is typically accurate to within 1 

meter. A total number of 6 fields were chosen representing a total area of 241 hectares. A 

table is given below showing the differences on a per field basis and also over all the fields. 
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Field DGPS Satellite digitising Differnce 

1 17.96 17.77 1.07% 

2 28.35 28.24 0.39% 

3 35.33 35.16 0.48% 

4 78.77 78.19 0.74% 

5 43.00 43.87 -1.98% 

6 38.31 37.94 0.98% 

        

Total 241.72 241.17 0.23% 

 

It should be clear that the difference between the two survey methods is extremely small 

and can be ignored. 

It should also be noted that the digitizing of the field boundary excluded the “wenakker”. The 

picture below clearly shows this. 

  

  Digitizing inside the “wenakker”  

Generating a coordinate list 

Our initial proposal indicated that we still had to finalize the exact method to be used to 

conduct the aerial observation. What made this unique when compared to the PICES 

observations was the fact that instead of a random selected field that needed to be visited 

each and every field had to be visited. The random fields were on average typically anything 

from 2 – 5 miles apart. This therefore gives the observer some time to prepare for the next 

field. This is not the case for the census environment where each and every field has to be 

captured. A number of scenarios were tried but the one that worked the best was the one 

based on creating the same environment as for the PICES. How was this achieved? We had 

three teams available for the census. We then decided that we would select 2 samples of 

points for each team to be visited. This meant that each team had to cover the total Gauteng 

area twice visiting different points each time. This meant that we would increase the distance 

to be flown to cover all the points dramatically but it was the only solution that would give us 

an accurate result.  
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Field survey work (Round 1 – 27 to 31 March) 

Each of the three teams was given their 2 sets of sample points (thus a total of 6 sets of 

sample points). These 6 sets of sample points represented a total of 23 235 fields. Thus each 

sample set representing approximately 3872 fields covering the whole of Gauteng.    

 

 One typical sample set of 3872 points 

 In theory each of the 2 samples to be flown by each team represented 50% of their total 

area to be sampled. What happened in practice were that after all three the teams were 

completed with their first sample, the data captured was analyzed and it was found that each 

team completed approximately 70% of their area. This meant that only 30% of the total 

area was left for round two.   

Sourcing and analyzing of in-season SPOT 5 imagery 

As with all the SPOT 5 satellite imagery again we experienced some delays. The delay was of 

such a nature that we again had to work around the imagery that was not available on time. 

The in-season imagery was to be used for determining where the original crop field boundary 

deviated from the actual crop field boundary for this specific season. How is this possible? 

This could happen due to producer deciding to plant a specific field with two crops or it can 

be that for some reason the producer did not plant the whole field. This would mean that 

hectares per crop type for the specific field would be different. The in-season satellite 

imagery will be used to delineate the boundary between the two crops or an area not planted 

so as to ensure the correct hectares is allocated to each crop. With the imagery not being 

available it was decided to instruct the field teams that during their survey they need to 

spend additional time on determining whether a specific field has more than one crop on it or 

where the field was not fully planted. The data that came back to the office therefore could 

have had one field with multiple points, each point representing a crop or a lack thereof.  

This data did not make a great deal of sense without the in-season satellite imagery. As soon 

as the in-season satellite imagery became available we overlayed it with the fields and the 

points captured by the observers. It then became very clear as to why multiple points were 

placed on one field and the imagery was used to delineate the new formed boundaries.  
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Field survey work (Round 2 – 2 to 5 April) 

This round was exactly the same as round 1 except for the fact that only 30% of the total 

area was left as 70% was completed with round one. 

Results 

For the purpose of this document we will only focus on the results for maize within the 

Gauteng province. On 27 March 2007 we presented to the CEC our results for our PICES 

survey of Gauteng. The PICES survey for Gauteng was conducted in the period 20 – 23 

March 2007 thus well before round one and round two of the Census survey. The results 

presented to the CEC were as follows: 

Crop Area CV 

Maize 95 500 7.6 

Maize Dryland 87 900 8.02 

Maize Irrigated 7 600 27.83 

 

The results obtained from the census can be summarized as follows: 

Crop Area 

Maize 97 303 

Maize Dryland 89 379 

Maize Irrigated 7 924 

 

The result obtained from the census survey was overwhelming. Comparing it to the PICES 

sample survey shows a difference of less than 1.9%. It is extremely difficult to put into 

words of what has been achieved here. We are convinced that this result will achieve the 

desired impact.  

Impact of the results 

The true impact of these results will only be realized when ALL area information providers to 

the CEC is evaluated using the census as benchmark. We now know that the PICES sample 

survey has been accurate to within 1.9% of the final area under maize. How has the other 

input providers faired?   

Budget breakdown     

Below is a breakdown of the budget per item and the percentage completed.         

The status of the various activities will be summarized as per the original cost sheet: 
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Gauteng    
    

Cost Item       

Satellite Imagery Preparation 
Cost % 

Completed Value 

Procurement of raw imagery through DoA - SPOT 5 Free     

Selection and Orthorectify 
R 

15,260.00 100% 
R 

15,260.00 

        

Updating of crop field boundaries       

Hectares updated 
R 

47,562.00 100% 
R 

47,562.00 

        

Census Application       

Census design, database design, stats processing  
R 

85,231.00 100% 
R 

85,231.00 

Field Survey Work (incl route planning, flying, data transfer etc) 
R 

624,358.00 100% 
R 

624,358.00 

        

Sub total  
R 

772,411.00 100% 
R 

772,411.00 

Discounts       

20% Spatialintel 
R 

154,482.20     

Maintenance DoA 
R 

70,000.00     

        

Total Gauteng excluding VAT 
R 

547,928.80     

 

Challenges 

Again we had problems obtaining SPOT 5 satellite imagery and therefore had to source 

Quickbird imagery to enable us to continue with the project. We utilized the Quickbird 

imagery to update the crop field boundary layer. With regards to the late delivery of the in-

season SPOT 5 satellite imagery we developed a work-around whereby the field survey 

teams spent additional time in the field to verify each crop type on the individual fields. 

We were concerned about finding a suitable solution for practically visiting each field in 

Gauteng. A solution was found to this problem and is described in more detail during an 

earlier paragraph.  

We also experienced problems obtaining permission to fly in the Johannesburg CTR restricted 

area. After some consultation we were formerly informed that they cannot give us the 

necessary permissions to fly in this area as it was to close to the OR Tambo International 

runways. We made contact with AGRI SA and obtained the contact details of the various 

farmer unions within the area. With their assistance we could capture the majority of 

information within this area. 

A great deal of technical challenges was experienced during the execution of the project. We 

have decided to rather make use of the Workshop to be held in July 2007 to elaborate more 

on these issues.  

5. Conclusion 

The whole process followed during the Gauteng census was refereed by two independent 

appointed referees. We have included their full report on their findings under Appendix B. 
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Maybe just to summarize their findings, we can state that they have found nothing that could 

imply that the results of the census conducted in Gauteng is not an accurate reflection of 

what the reality on the ground.   

We have furthermore decided to elaborate more on the technical and statistical aspects of 

the Gauteng Census during the workshop scheduled for July 2007. All Maize Trust trustees 

will be invited to attend this workshop. 

We would again like to thank the Maize Trust for giving us the opportunity to be part of such 

an exciting and cutting-edge project. Given all the challenges our team has enjoyed every 

minute of the journey. 

SiQ would like to make use of this opportunity to thank the Maize Trust for appointing us to 

conduct this project. We appreciate the commitment of the Trust to the industry as a whole 

by investing in the improvement of market information that plays an important role in 

strategic decision making. It has truly been a privilege to have worked with the Trust and our 

special thanks to Mr. Leon du Plessis (L&L Agricultural Services) for his prompt responses 

and advice throughout the project.    
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Query2 
Crop Province AreaPlanted CVPlant 

Aangeplante weiding Eastern Cape 110200 9.36 

Aangeplante weiding KwaZulu-Natal 71700 9.33 

Aangeplante weiding Limpopo 142700 8.47 

Aangeplante weiding Northern Cape 32000 17.66 

Aangeplante weiding totaal Eastern Cape 879400 3.02 

Aangeplante weiding totaal KwaZulu-Natal 187800 5.26 

Aangeplante weiding totaal Limpopo 438000 4.57 

Aangeplante weiding totaal Northern Cape 7300 37.32 

Braak Eastern Cape 114300 10.88 

Braak KwaZulu-Natal 27300 16.32 

Braak Limpopo 177900 7.32 

Braak Northern Cape 11800 30.7 

Dry Beans Eastern Cape 1600 100 

Dry Beans KwaZulu-Natal 1300 70.67 

Dry Beans Limpopo 4700 32.51 

Dry Beans Northern Cape 0 0 

Dry Beans Dry Eastern Cape 1600 100 

Dry Beans Dry KwaZulu-Natal 1300 70.67 

Dry Beans Dry Limpopo 2600 46.31 

Dry Beans Dry Northern Cape 0 0 

Dry Beans Irr Eastern Cape 0 0 

Dry Beans Irr KwaZulu-Natal 0 0 

Dry Beans Irr Limpopo 2000 44.65 

Dry Beans Irr Northern Cape 0 0 

Groundnuts Eastern Cape 0 0 

Groundnuts KwaZulu-Natal 0 0 

Groundnuts Limpopo 800 70.68 

Groundnuts Northern Cape 7200 25.99 

Groundnuts dry land Eastern Cape 0 0 

Groundnuts dry land KwaZulu-Natal 0 0 

Groundnuts dry land Limpopo 0 0 

Groundnuts dry land Northern Cape 600 100 

Groundnuts irrigated Eastern Cape 0 0 

Groundnuts irrigated KwaZulu-Natal 0 0 

Groundnuts irrigated Limpopo 800 70.68 

Groundnuts irrigated Northern Cape 6700 26.99 

Maize Eastern Cape 249000 7.23 

Maize KwaZulu-Natal 166500 5.38 

Maize Limpopo 142200 8.28 

Maize Northern Cape 54300 7.12 

Maize dry land Eastern Cape 236500 7.56 

Maize dry land KwaZulu-Natal 135100 6.48 

Maize dry land Limpopo 119600 9.65 

Maize dry land Northern Cape 600 100 

Maize irrigated Eastern Cape 12500 23.39 

Maize irrigated KwaZulu-Natal 31500 11.73 

Maize irrigated Limpopo 22600 13.99 

Maize irrigated Northern Cape 53800 7.16 
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Query2 
Crop Province AreaPlanted CVPlant 

Natuurlike veld Eastern Cape 879400 3.02 

Natuurlike veld KwaZulu-Natal 183300 5.35 

Natuurlike veld Limpopo 438000 4.57 

Natuurlike veld Northern Cape 7300 37.32 

Onkruid Eastern Cape 135000 10.17 

Onkruid KwaZulu-Natal 35100 14.12 

Onkruid Limpopo 145800 8.68 

Onkruid Northern Cape 16600 23.15 

Other (comments) Eastern Cape 109500 10.75 

Other (comments) KwaZulu-Natal 74200 9.43 

Other (comments) Limpopo 91900 11.74 

Other (comments) Northern Cape 30800 19.78 

Oulandsgras Eastern Cape 0 0 

Oulandsgras KwaZulu-Natal 3900 45.12 

Oulandsgras Limpopo 0 0 

Oulandsgras Northern Cape 0 0 

Smutsvinger Eastern Cape 0 0 

Smutsvinger KwaZulu-Natal 600 100 

Smutsvinger Limpopo 0 0 

Smutsvinger Northern Cape 0 0 

Sorghum Eastern Cape 1600 100 

Sorghum KwaZulu-Natal 400 100 

Sorghum Limpopo 6800 36.75 

Sorghum Northern Cape 0 0 

Sorghum dry land Eastern Cape 1600 100 

Sorghum dry land KwaZulu-Natal 0 0 

Sorghum dry land Limpopo 6800 36.75 

Sorghum dry land Northern Cape 0 0 

Sorghum irrigated Eastern Cape 0 0 

Sorghum irrigated KwaZulu-Natal 400 100 

Sorghum irrigated Limpopo 0 0 

Sorghum irrigated Northern Cape 0 0 

Soyabeans Eastern Cape 200 100 

Soyabeans KwaZulu-Natal 19000 17.84 

Soyabeans Limpopo 10000 24.13 

Soyabeans Northern Cape 900 72.97 

Soyabeans Dry Eastern Cape 0 0 

Soyabeans Dry KwaZulu-Natal 15100 20.81 

Soyabeans Dry Limpopo 1800 59.2 

Soyabeans Dry Northern Cape 0 0 

Soyabeans Irr Eastern Cape 200 100 

Soyabeans Irr KwaZulu-Natal 3800 33.68 

Soyabeans Irr Limpopo 8100 26.46 

Soyabeans Irr Northern Cape 900 72.97 

Stoppels Eastern Cape 200 100 

Stoppels KwaZulu-Natal 900 100 

Stoppels Limpopo 10100 29.75 

Stoppels Northern Cape 6900 44.29 
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Query2 
Crop Province AreaPlanted CVPlant 

Sunflowerseed Eastern Cape 0 0 

Sunflowerseed KwaZulu-Natal 0 0 

Sunflowerseed Limpopo 30000 17.08 

Sunflowerseed Northern Cape 0 0 

Sunflowerseed dry land Eastern Cape 0 0 

Sunflowerseed dry land KwaZulu-Natal 0 0 

Sunflowerseed dry land Limpopo 29200 17.46 

Sunflowerseed dry land Northern Cape 0 0 

Sunflowerseed irrigated Eastern Cape 0 0 

Sunflowerseed irrigated KwaZulu-Natal 0 0 

Sunflowerseed irrigated Limpopo 800 70.68 

Sunflowerseed irrigated Northern Cape 0 0 

Tef Eastern Cape 0 0 

Tef KwaZulu-Natal 2400 58.25 

Tef Limpopo 1200 57.69 

Tef Northern Cape 0 0 
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