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What is Remote Sensing?
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Measure air temperature with a
thermometer.
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In a Nutshell

« Remote sensing observations are
non-contact measurement.

* An information transport medium is
required. Its source may be natural
or artificial.

« The measured properties of the
transport medium are not
necessarily the properties we are
interested in.

* A remote sensing system consists
of a recording device and a
recording platform.
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What are optical remote sensing systems?




Basic types of remote sensing sensors

Passive Sensors Active Sensors

Environmental source of the information carrier Artificial source of the information carrier
medium, such as electromagnetic radiation or medium, such LiDAR, RADAR or loudspeaker.

noise.




Basic types of remote sensing sensors

Passive Sensors Active Sensors
Environmental source of the information carrier Artificial source of the information carrier
medium, such as electromagnetic radiation or medium, such LiDAR, RADAR or loudspeaker.
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Background: lllumination source

Source
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Stefan-Boltzmann law: j* = T

The emitted energy from a (near black) body
is proportional to its temperature.

Hence, the sun emmits more radiation than
the earth.

2897 8 uym - K
T

The wavelength of maxiumum emission
from a (near black) body is inversly
proportional to its temperature.
Therefore, this wavelengths is arround
0.5um for solar radiation and 10 um for
terrestrial radiation.

Wien's law: A a0 =
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Characteristics of optical remote sensing systems?




Spectral Resolution
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Spectral Resolution
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Spatial Resolution

12



Spatial Resolution
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Temporal Resolution

altitude of
Sun-synchronous orbit

semi-synchronous (12-hour)
Credits: NASA Earth Observatory,
geosynchronous orbit https://earthobservatory.nasa.gov/
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Temporal Resolution

Geostationary orbit
‘.
geostationary GPs \
| 35,780 km altitude | 20,200 km altitude
11,100 km/hour ||

\ Sun-synchronous
| 705 km altitude
13,900 km/hour
1
|

| 27,500 km/hour
1
1 I|
| \

| '

18

Credits: NASA Earth Observatory, https://earthobservatory.nasa.gov/

Philipps { Universitdt
Marburg

GeoAl



Temporal Resolution

Sun-synchronous, low earth orbit

Sun-synchronous
705 km altitude
27,500 km/hour

geostationary GPS
35,780 km altitude | 20,200 km altitude
11,100 km/hour 13,900 km/hour

1st orbit

Credits: NASA Earth Observatory, https://earthobservatory.nasa.gov/

Philipps fs Universitdt
1 9 : Marburg GeOAI



In a Nutshell

Optical remote sensing systems are
characterized by their

« Spectral resolution
 Spatial resolution
« Temporal resolution
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International Space Station
LIS on ISS
SAGE lll on ISS
TSIS-1 on ISS

GPM
Core Observatory

Landsat 7
(USGS)
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See you next time!
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NASA [PD] via wikipedia.org
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@ EUMETSAT DATA SERVICES
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isible light

Gamma rays, X-rays and ultraviolet observable

light blocked by the upper atmosphere
(best observed from space).

NASA [PD] via wikipedia.org
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@ EUMETSAT DATA SERVICES

Gamma rays, X-rays and ultraviolet
light blocked by the upper atmosphere
(best observed from space).

NASA [PD] via wikipedia.org
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Gamma rays, X-rays and ultraviolet
light blocked by the upper atmosphere
(best observed from space).

NASA [PD] via wikipedia.org
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The visible question: -
Where are clouds?
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The invisible question:
What is the size of the
cloud drops? —
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The invisible question:
What is the size of the - r—

EUMETView

cloud drops?




The invisible question:
What is the size of the
cloud drops?

Reflection function (1.6um)

Nauss et al. 2005, https://doi.org/10.1016/j.atmosres.2005.02.005
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Reflection depends on

« Cloud's optical thickness

» Cloud's effective droplet radius
« Surface albedo below the cloud




The invisible question:
What is the size of the
cloud drops?
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Reflection function (1.6um)
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The completely invisible
guestion: Is it raining?
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Rain below the cloud.

Information from the upper
third of the cloud.
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The completely invisible

guestion: Is it raining? . |

predicted [mm/1h]
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All this applies not only to
clouds, but also to other

applications.
_ - Woody Vegetation  Other
0.002 0.1
Ludwig et al. 2016, https://doi.org/10.1016/j.jag.2016.03.003
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Legend
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maternity colony complexes! acoustic evidence
I I y () acoustic evidence/ no reproduction evidence
O maternity colony found during this study
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Gottwald et al. 2017, https://doi.org/10.3161/15081109ACC2017.19.2.015
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In a Nutshell

Use physical models for physical
relationships, Al for the “invisible”

stuff beyond.
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See you next time!
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