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1.

Sonar works by emitting sound waves into the water, and when these
waves bounce off objects and return to the sonar device, it measures the
time it takes for them to return. By knowing the speed of sound in water, the
device calculates the distance to the object. This process is based on the
principle of echolocation, where sound waves are used to navigate and
locate objects underwater.

. Single-beam sonar sends out a single sound pulse and measures the depth

at a single point. Multibeam sonar emits multiple sound pulses
simultaneously in a wide fan-shaped pattern, allowing it to create detailed,
three-dimensional maps of the seafloor or underwater structures. Side-scan
sonar devices emit sound waves to the sides, creating images of the
seafloor and objects along the path of the sonar device. Each type of sonar
has specific functions and applications, with multibeam sonar being ideal
for seafloor mapping.

Sonar technology is used in scientific research to study marine ecosystems,
map the seafloor, and explore the deep ocean. For example, scientists use
multibeam sonar to create high-resolution maps of the ocean floor,
revealing details about underwater geological features, such as trenches,
ridges, and volcanic formations. This information aids in understanding
marine habitats and the distribution of species.

Sonar technology is valuable in search and rescue operations underwater,
such as locating and recovering sunken ships or drowning victims. For
instance, in the event of a shipwreck, search teams can use side-scan sonar
to create detailed images of the underwater area, helping them identify
the wreck's location and plan recovery efforts.

Sonar technology is essential for environmental monitoring, including the
assessment of coral reefs and the detection of pollution. By using sonar to
survey coral reefs, scientists can monitor their health and assess the impact
of environmental stressors. Additionally, sonar can detect the presence of
pollutants or hazardous materials in water bodies, facilitating timely
responses to potential threats.
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