
Temporal resolution refers to the amount of information available over a given time period.

It is the revisit time of a satellite over a certain area. In other words, temporal resolution means 
the frequency of capturing images of a certain area by the satellite in a given time period.

The availability of information over a given time period depends on the frequency of rotation 
of a satellite around earth.

If a satellite comes over a specific area 2 times a day, its temporal resolution will be 12 hours. 
Similarly, if the satellite revisits a specific area every hour, its temporal resolution will be 1 
hour.

Temporal resolution is important to understand the direction and amount of change of 
phenomena in the study area.

Land-use analysis needs monthly or yearly temporal resolution because land use changes 
slowly whereas disaster management needs hourly temporal resolution because disasters 
occur very fast and need regular monitoring.
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Optical-infrared sensors work by:

Applying a voltage to a pair of IR light-emitting diodes (LEDs).

Emitting infrared light.

Propagating the light through the air.

Reflecting the light towards the sensor when it hits an object.

Detecting changes in IR radiation.
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Microwave sensors are important tools in remote sensing, offering unique capabilities for 
observing and monitoring the Earth's surface. 

Unlike optical sensors that rely on visible or infrared light, microwave sensors operate in the 
microwave portion of the electromagnetic spectrum. 

Here are key aspects of microwave sensors in remote sensing:
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Microwave sensors operate in the microwave frequency range, typically 
from 1 millimetre to 1 meter wavelength. 
This range is further divided into different bands, such as X-band, C-band, Ku-band, and L-
band, each offering specific advantages for different applications.

Microwave sensors in remote sensing can be grouped into two major groups: passive and 
active:
Active Sensors:

5Active sensors, such as RADAR systems, send out pulses and record the echoes 
scattered back by the objects to the sensor.

It is an example of Active microwave sensor. SAR is 
a radar imaging technology that uses microwave signals to generate high-resolution images 
of the Earth's surface. It is particularly useful for applications like terrain mapping, 
monitoring changes in land cover, and disaster response.

Passive Sensors:
Passive sensors, such as radiometers, collect the radiation that is naturally emitted by the 
observed surface.

These sensors measure naturally emitted microwave radiation 
from the Earth's surface. They are commonly used for studying soil moisture, sea surface 
temperature, and precipitation.

Examples of active microwave sensors include:
Synthetic aperture radar (SAR)
Microwave scatterometers
Radar altimeters

Examples of passive microwave sensors include:
Multi frequency scanning/imaging radiometers
Atmospheric sounder

SAR sensors are widely used for mapping the Earth's 
surface, providing information on topography, land cover, and changes over time. They are 
especially valuable in regions with frequent cloud cover, as microwaves can penetrate clouds.

Microwave sensors are employed to monitor soil moisture content, which is 
crucial for precision agriculture and water resource management. They can also assess crop 
health and estimate biomass.

  Microwaves can penetrate snow and ice, making them useful for 
monitoring glaciers and ice sheets. SAR sensors can track changes in ice cover and detect ice 
movement.

Microwave sensors are used to study ocean surface winds, sea surface 
temperature, and wave heights. They can penetrate clouds and provide continuous 
observations in maritime regions.
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Microwave sensors can detect changes in land 
cover, including deforestation, even in cloudy conditions. This makes them valuable for 
monitoring large-scale environmental changes.

6.4

Microwaves can penetrate clouds, rain, and fog, allowing for 
observations in adverse weather conditions. This is particularly advantageous in tropical 
regions with persistent cloud cover.

Microwave sensors can operate day and night, providing 
continuous monitoring capabilities.

Achieving high spatial resolution with microwave sensors can be challenging 
compared to optical sensors.

The interpretation of microwave data often requires sophisticated 
processing techniques due to the interaction of microwaves with surface features and the 
atmosphere.

7. CALIBRATION OF SENSORS:

Some types of calibration include:
Offset

An offset means that the sensor output is higher or lower than the ideal output. Offsets 
are easy to correct with a single-point calibration.

Sensitivity or Slope
A difference in slope means that the sensor output changes at a different rate than the 
ideal.

The goal of calibration is to improve a sensor's performance by removing structural errors 
from its measurements.

Structural errors are differences between a sensor's expected output and its measured 
output. These errors can be caused by various reasons, including:

Improper zero-reference
Shifts in sensor range.
Mechanical damage
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