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Use of satellite imagery
SPOT4 / LANDSAT

Previous seasons 
2006/7/8/9/10/11/12

Satellite image        
analysis @ field level 

Field crop boundary

In-season 2013

Satellite image 
calibration

PICES survey @ 
provincial level 

SPOT5



Mapped Field Boundaries



Province Stratification MappedFields Reduction % Reduction

Free State 10,794,982 3,712,625 7,082,357 65.61%

North West 5,776,803 1,921,927 3,854,876 66.73%

Mpumalanga 4,118,568 1,103,706 3,014,862 73.20%

Advantage of Field Boundaries: Survey Area (Ha) Reduced

SA coverage: 13 million ha



PICES: Sample selection

Shortest routing algorithmPoints to be surveyedGauteng Province



PICES Infrastructure



Statistical Geographic 

Sampling Frame

Aircraft Technology

PICES Team

Satellite imagery GiS



PICES: crop verification

– Additional points used 

for image training

– Selected fields with 

identified crop types

• Vast improvement: survey efficiency

• Support image classification

• Statistical calculation of area



Crop Evolution: Summer Rainfall



Classification: Crop Development

Nov 2007Oct 2007 Feb 2008 Mar 2008



METHOD
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Field # Size (ha) Accumulat
ive 

hectares
1 10 1 - 10

2 250 11 - 260

3 20 261 - 280

4 100 281 - 380

Total 380 ----
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Cob mass = kernels per row x  kernel rows x  kernel weight

CALCULATION

Yield = area x cobs x mass



RESULTS



Source: Oct 2013 CEC



Classification Analysis



Western Freestate

CropType Count Area Ha Avg Ha % Area Count Area Ha Avg Ha % Area

FallowWeed 946 31306 33 5.31% 1494 58210 39 9.87%

Groundnuts 546 20715 38 3.51% 551 21640 39 3.67%

Maize 8699 349990 40 59.37% 7958 323826 41 54.93%

MaizeWheatPivot 210 4290 20 0.73% 125 2759 22 0.47%

Pasture 4167 93817 23 15.91% 4420 104479 24 17.72%

SoyaBeans 4 217 54 0.04% 1 26 26 0.00%

Sorghum 6 61 10 0.01% 0 0 0 0.00%

Sunflower 598 20762 35 3.52% 1663 56631 34 9.61%

Wheat 1813 66835 37 11.34% 895 24477 27 4.15%

WinterGrazing 89 1509 17 0.26% 109 2460 23 0.42%

Total 17078 589504 35 17216 594509 35

Cropping Season 2007 Cropping Season 2008



Eastern Freestate

CropType Count Area Ha Avg Ha %Area Count Area Ha Avg Ha %Area

FallowWeed 4133 71683 17 16.49% 3921 73450 19 16.90%

Maize 6948 140457 20 32.32% 8430 164280 19 37.80%

Pasture 7229 94960 13 21.85% 6992 96639 14 22.23%

Sorghum 6 52 9 0.01% 91 946 10 0.22%

SoyaBeans 1183 21736 18 5.00% 1059 18028 17 4.15%

Sunflower 375 7030 19 1.62% 639 12002 19 2.76%

Wheat 4210 90152 21 20.74% 3524 67004 19 15.42%

WinterGrazing 634 8580 14 1.97% 126 1739 14 0.40%

Total 24718 434650 18 24782 434088 18

Cropping Season 2007 Cropping Season 2008



Maize Comparison: 2007 vs 2008

Spatial Distribution 

�Cultivated area 
�Crop type 

classification

District level comparison:

�Maize area / district



SoyaBean Comparison: 2007 vs 2008
Spatial Distribution 

�Cultivated area 
�Crop type 

classification

District level comparison:

�Soya area / district



District Breakdown



CONDITION







Wheat yield points 2013



Wheat 2013



Wheat 2013



CONSTRAINTS

&

CONCLUSIONS



CONSTRAINTS

• Capacity (Yield modelling with EO)

• Appreciation (by snr. Decision makers)

• Infrastructure (Band width, Data-Imagery)

• Resourced research agenda (System 

development & continual  improvement)

• Especially to small fields



CONCLUSION

• Imported and adapted to local needs

• Can adapt & export (eg to SADC)

• Data plentiful – needs analysis

• “Working on data” programme (Crowd source)

• Improve JECAM data (resources)

• SADC / Africa GEOGLAM (AfriGEOSS)

• Other Initiatives coordinate in GEO

• EO SAT 1- Mission Vegetation



National AMESD training 
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