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Calculating cultivation remotely



Intro

This presentation details how open data
and free software can be used to
calculate cultivation status in available
cadastral data.




A possible solution

Utilize machine learning with collected
training data paired with open imagery
via the Sentinel 2 sensors.




Software and data used

Software

Google Earth Engine: A platform for scientific
analysis and visualization of geospatial
datasets, for academic, non-profit, business and
government users.

QGIS: A free user friendly Open Source
Geographic Information System (GIS) licensed
under the GNU General Public License. QGIS is
an official project of the Open Source Geospatial
Foundation (OSGeo).

Data

Sentinel-2: A European wide-swath, high-
resolution, multi-spectral imaging mission. The
full mission specification of the twin satellites
flying in the same orbit but phased at 180°, is
designed to give a high revisit frequency of 5
days at the Equator.

Training Data: Polygon data representing
cultivated and non-cultivated crop were
manually collected over 2018 imagery.

Commercial Farm Data: Field collected
boundaries for registered commercial farms.



Methodology



Methodology
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Calculation of indices used to assist in
identifying cultivated land.

Creation of an Annual Quality Mosaics
Machine learning with supervised
classification

Zonal statistics




Calculation of indices

Urban Index:
Normalized Difference Water Index:
Normalized Difference Vegetation Index:

Soil Adjusted Vegetation Index:

SAVI: The SAVI band is of note because it is
similar to the NDVI index. However, NDVI
products have been shown to be unstable,
varying with soil colour, soil moisture, and
saturation effects from high density vegetation.
The SAVI index accounts for the differential red
and near-infrared extinction through the
vegetation canopy. This index minimizes soil
brightness influences from spectral vegetation
indices involving red and near-infrared (NIR)
wavelengths.



Creation of quality mosaics

Quality mosaic:

The Quality Mosaic method sets each pixel in
the composite based on which image in the
collection has a maximum value for the specified
band. So, the composite image will be a
collection of pixels with the highest SAVI return
for the entire year.



Machine learning supervised classification

Random forests: Random Forest Simplified

Using the Random Forests ML methodology, the Instance
Random Forest

training data collected earlier is ran through 20 T
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Zonal Statistics

Zonal Statistics: e
Zone layer
De the zones

(shapes, values and locations).

A statistic is calculated for each zone defined by
a zone dataset, based on values from another
dataset (a value raster)

Value layer
Contains the input values
used in calculating the output

for each zone,




Results

Ethiopia



Commercilal Farm
Data

Total Hectares: 54096.32




Cultivated Hectares By
Year Using Sentinel-2

Remotely Sensed Cultivated Area In Commercial Farms
by Hectare

Mean cultivated area by percent
2016:
2017:
2018:

&
-
[
. Ao
- ¥ et
EH '.;_.,\:,
"
1". - . ) 4
e
N LN

gy



51.8%

In 2018 this was the percent of cultivated area compared to the analysis
commercial farm data.



Handheld GPS and Sentinel area Farmers' estimated area and Sentinel

Results .

Comparison of cultivated
area between survey
data and Sentinel
Imagery
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The red line is the 45 degree line.




Sample
Analysis Area:
2018 Basemap

3 commerical Farms

Cultivated Land
|1

Ethiopia 2018 Basemap Imagery



2016 SAVI



