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• Agriculture is one of the most economic pillars of most countries around the
world, as a result, it is important to have systems in place to manage it as
an important resource.

• Remote sensing technology has made it possible to monitor, quantify, assess the
quality of products and to identify locations of agricultural activities
• In addition, remote sensing data acquired at different ground coverage, with
different spectral bands both in course and fine resolution at different times is
used to assess crop health, monitor crop growth, predict crop yield, delineate
field boundaries and monitor drought. All of these factors are possible due to the
use of satellite derived data used in conjunction with in situ data.

Geo-referenced high resolution satellite and aerial imagery is used to delineate field
boundaries. This is done by mapping every field on the image at different scales.
Mapping methodologies:
• Manual digitization
• Segmentation
• Supervised classification
The mapped field boundaries can be used in:
- field and crop identification,
- improving land cover and land use data.

•

Remote sensing enable us to calculate vegetation indices such as NDVI, fAPAR,
EVI, SGI that are able to assess the crop status. Using these indices together with
additional information such as weather data in yield models, it is possible to
estimate the final crop yield at an early stage.

• Multidate imagery is used to generate vegetation indices such as the normalized
vegetation index (NDVI). This can be calculated by the following formula (NIRR)/(NIR+R).
• Agricultural land has to be discriminated from other land cover types, therefore we
use the land cover data to identify cultivated land and musk it out from
neighbouring land cover.
• When cultivated land has been identified, the next step is to identify the different
crops cultivated within the given area, this is done by classifying the NDVI into
different classes (10-15 would do).

• A growth profile of each of the crops is created, the profile gives an indication of
the crops growing pattern on a calendar date.
• A crop calendar is then used to identify the different crops based on their profiles.
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Profiles of different crops are compared
With the crop calendar. This help to identify
each crop by looking at the calendar dates.
The critical stages are used to identify each
crop and they are:
• growing period
• vegetative stage
• Mature stage
• And the senescence stage
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After identifying a crop, we use historical data such as NDVI where we calculate the long term minimum
and maximum NDVI.
We then compare the current mean NDVI with the long term minimum and maximum.
This gives and indication of how the current crop is performing in relation to previous cultivations. Using
crop estimation model such as Rajak et al (2001) we can then estimate the yield.

year

Observed (t/ha)

Predicted (t/ha)

2006

3.58

2.918

2007

2.45

3.466

2008

4.06

4.014

2009

4.87

4.562

2010

5.11

To identify land suitable for agriculture we look at different layers which must meet
Specified criteria. The following layers are taken into account:
•
•
•
•
•
•
•

Soil Type
Soil Texture
Soil depth
Irrigation
Rainfall
Slope
Soil water content (soil moisture)

Map Sources: ARC, Agroinfomatics, Sadalmelik

• To monitor drought we use different parameters calculated from satellite
data which includes:
– The Normalized Difference Vegetation Index (NDVI)
– Vegetation Productivity Index (VPI): This product highlights areas
affected by drought by mapping areas with less than average
vegetation activity. This is done by comparing the current NDVI with
long term cumulative vegetation productivity for the same area. If the
current NDVI value is less than the long term mean vegetation
productivity, then the observed area is classified as prone to drought.
– Percentage of Average Seasonal Greenness (PASG): This products
is also derived from the NDVI using the following formula (Current
Mean NDVI/Long term Mean NDVI) * 100. This product is a measure
of the vegetation performance for the current growing season.
– Rainfall: Just like the NDVI, historical rainfall data can also be used to
derive multiple indicators for drought where current rainfall is
compared with historical data to understand drought conditions.
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