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Why to use satellite imagery for crop monitoring?

• Advanced remote 

management of a large 

number of hectares

• Allows expert field visits

• Free availability of information 

at reasonable resolution

• Support tool for technicians

• Simple

• Scalability



Advantages

• Covers large areas

• Cost effective

• Time efficient

• Multi-temporal

• Multi-sensor

• Multi-spectral

• Overcomes inaccessibility 

• Faster extraction of GIS-ready 
data

Disadvantages

• Needs ground verification

• Doesn’t offer details

• Not the best tool for small areas

• Needs expert system to extract 
data

Use of satellite imagery for SPA



Main Satellite remote sensing platforms
LANDSAT program constellation

The Landsat 8 was launched by
the NASA organisation in 2013
using an Atlas V rocket.
This magnificent rocket has a
height of 58.3 m and has an
impressive weight of 546 700
kg.

Did you know that…?

Managed by NASA and USGS

7 missions since 1972

More than 2 million images

Landsat 8



Landsat 8 Instruments

OLI (Operational Land Imager):

Is a camera for observing the

Earth at eight visible and

near-infrared wavelengths.

It has a resolution of 15

meters in panchromatic

mode and 30 meters in

multispectral mode.

TIRS (Thermal Infrared Sensor): 

Is an infrared camera to

measure and quantify the

management of water

resources in agriculture. It

has a resolution of 100

meters and the images

obtained have a width of 185

kilometers.



• Mission Continuity: Landsat 8- latest in long 
history of land remote sensing spacecraft, 
spanning 40 years of multispectral 
imaging.

• Global Mission: data acquired systematically 
to build and periodically refresh a global 
archive of sun-lit, substantially cloud-free 
images of the Earth's landmass.



Landsat 8 bands

*Wavelength unit = µm 



Landsat 8 products

NDWI and NDVI indexes
The NDVI (Normalized Difference Vegetation 
Index) is a very versatile vegetation index for 
vegetation assessment and cover change 
dynamics. This index has been studied and 
evaluated with a series of satellites for many 
years, changing its method of calculation with 
respect to the number and type of satellite 
bands.



Landsat 8 products

Fractional Vegetation Cover Panchromatic composition based on bands combination

DIFFERENTIAL MANAGEMENT AREAS
More info: https://bit.ly/3aVky6Q  

https://bit.ly/3aVky6Q


Main Satellite remote sensing platforms
Sentinel program constellation

Two identical SENTINEL-2
satellites operate simultaneously,
phased at 180° to each other, in a
sun-synchronous orbit at a mean
altitude of 786 km.
The position of each SENTINEL-2
satellite in its orbit is measured by
a dual-frequency Global
Navigation Satellite System
(GNSS) receiver.

Managed by the European Union together with the European Space 

Agency (ESA)

6 Sentinel missions

SENTINEL-1
With the objectives of Land and Ocean monitoring.

A RADAR imaging instrument is mounted on it.

SENTINEL-2
For land monitoring, with High Resolution optical

Instruments for imagery. Sentinel 2 A and B.

SENTINEL-3
For marine observation and sea-surface study.

With a radar altimeter and optical imagers

SENTINEL-4
For air-quality monitoring

Mounting an UVN spectrometer.

SENTINEL-5
For air-quality monitoring

Mounting a second generation UVNS spectrometer.

SENTINEL-5P
Atmospheric measurements relating to air quality, climate 

forcing

Ozone and UV radiation

Did you know that…?

https://sentinel.esa.int/web/sentinel/missions/sentinel-1
https://sentinel.esa.int/web/sentinel/missions/sentinel-1
https://sentinel.esa.int/web/sentinel/missions/sentinel-1
https://sentinel.esa.int/web/sentinel/missions/sentinel-1
https://sentinel.esa.int/web/sentinel/missions/sentinel-1
https://sentinel.esa.int/web/sentinel/missions/sentinel-1


Main Satellite remote sensing platforms
Sentinel program constellation

Free images with:

Temporal resolution: 4/5 days

Spatial resolution: 10 m

Did you know that…?

The MultiSpectral Instrument on
board the Sentinel 2 satellites
weighs 230 Kg and has a power
consumption of 200W when it is
in Imaging mode.

The MSI measures the Earth's
reflected radiance in 13 spectral
bands from VNIR to SWIR

Sentinel 2 mission



Band Combination

Natural RGB Colour. Bands 4, 3, 2 False Colour for urban areas. Bands 12, 11, 

4

Spectral Indeces

Normalized Difference Water Index (NDWI) 

(B3-B8)/(B3+B8)

Normalized Difference Vegetation Index 

(NDVI) 

(B8-B4)/(B8+B4)

Source: https://www.sentinel-hub.com/

https://www.sentinel-hub.com/


Measurements from

Remote Sensing 

data:

surface soil properties 

nitrogen content

water stress

vegetation cover 

above ground biomass 

crop species 

crop height 

crop yield 

weed extent 
Maps by

Multi-spectral remote sensing from 

satellites is linked to crop growth and 

condition through such canopy parameters 

as the leaf area index (LAI), which 

measures two basic physiological 

processes, photosynthesis and 

evapotranspiration, most dependent on solar 

radiation. 



earth observation 

& hydrological 

evolution

earth observation

Crop monitoring through spectral 

indexes



Where to find free satellite images?

For Sentinel Images:

https://scihub.copernicus.eu/dhus/#/home

For Landsat Images:

https://landsatapp.s3-website-us-west-2.amazonaws.com/

Google Earth Engine: earthengine.google.com

https://scihub.copernicus.eu/dhus/#/home
https://landsatapp.s3-website-us-west-2.amazonaws.com/


Are there other (paid) services?

Yes, there are on-demand satellite imagery services with much higher 
spatial resolutions than the free Sentinel and Landsat services.

• RAPIDEYE offers 5 meters resolution imagery with 1 day 
temporal resolution.

• DigitalGlobe with the WorldView3 and 4 offers up to 0.5 m of 
spatial resolution.

• SPOT constellation offers 1.5 m color images and 6 m 
multispectral imagery.

• Hexagon Geosystems offer 30 cm resolution imagery in USA 
and EU and 15 cm in USA cities
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