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What kind of satellites Is suitable for dust
monitoring? Polar vs GEO satellites

Sun-synchronous, near polar orbit

Geostationary

orbit




What kind of satellites Is suitable for dust
monitoring? Polar vs GEO satellites
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Aqua/Terra MODIS data
Meteosat IODC Dust, 2017-03-19 00:00:00 UTC

Shamal wind dust storm over the Persian Gulf
Animation of Terra and Aqua observations ~3 hrs apart through NASA Worldview| 2 )
Processed by Pierre Markuse é EUMETSAT

Terra/MODIS & Aqua/MODIS MSG/SEVIRI
RGB-Dust. 19 Mar 2017

Natural colour. 18 Feb 2017




Operational GEO meteorological satellites

Satellite
GOES-15
GOES-16
Meteosat-11
Meteosat-10
Meteosat-8
INSAT-3DR
Electro-L N2
FY-2H
FY-2G
FY-4A
COMS
Himawari-8

Location
135°W
75.2°W
00

9.5°%E
41.5°E
74°E
76°E
79°E
105°E
105°E
128.2°E
140.68°E

Operated by
NOAA
NOAA
EUMETSAT
EUMETSAT
EUMETSAT
ISRO
RossHydroMet
CMA
CMA
CMA
KMA
JMA




Products of what GEO satellite are useful in
West Asia? MSG 0° vs MSG 41.59?

b
& EUMETSAT Meteosat IODC Dust, 2017-03-19 12:00:00 UTC ‘




Which satellite products are useful for dust
monitoring? Visible vs Infrared channels
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Which satellite products are useful for dust
monitoring? Visible vs Infrared channels

Daytime Dust Interpretation

Visible Infrared

Land

e e s

Sea

Images are from MSG
® 2010 EUMETSAT and The COMET Program



Which satellite products are useful for dust
monitoring? Visible vs Infrared channels

MSG VIS Imagery 10 UTC 25 June 2003 > '\ ) MSG IR 10.8 ym Imagery 10 UTC 25 June 2003
Showing a Major Dust Cloud Over the Red Sea R . Showing a Dust Cloud Over the Arabian Peninsula
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EUMETSAT RGB products




EUMETSAT RGB-Dust

IR12.0 -10.8
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IR10.8 - 8.7 pm

® EUMETSAT / The COMET Program



EUMETSAT RGB-Dust

Red component: Rad@12.0 - Rad@10.8.
The goal is to distinguish dust and water clouds
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ABSORPTION
Imaginary Refraction Index
a

BTD >0
BTD <0
10°
10°
X
Cirrus

Absorbance

wavelength (um)

Reverse absorption
Water / Ice : BT (12.0) < BT (10.8) Dust /Ash : BT (12.0) > BT (10.8)
No Red Red



EUMETSAT RGB-Dust

Channel 9, 10.8um Channel 10, 12.0pm Difference ch10-ch 9

Red: IR12.0-1R 10.8

Hange of values: -4 ... + 2K

So full Red means
BT(IR12.0) - BT(IR10.8) =+ 2 K




EUME

SAT RGB-Dust

Green component: Rad@10.8 - Rad@8.7.
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Emission:
Green: IR10.8 -1IR 8.7

Range of values: 0 ...+ 15K

The goal is to distinguish airborne dust and desert soils
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EUMETSAT RGB-Dust
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EUMETSAT RGB-Dust

Blue component: Rad@10.8

Night Day
High (4-5 km) _
Mid (2-3 km) —
Low (0-1 km) _

By night, it allows estimating height of dust cloud

Blue: IR 10.8
Range of values: -12°C

... 16°C



EUMETSAT RGB-Dust

Diurnal variation of temperature

Desert by night Desert by day
(higher temperature — higher
blue contribution)



EUMETSAT RGB-Dust

Diurnal variation of temperature

Desert by night Desert by day
(higher temperature — higher
blue contribution)

... but mountains can remain relatively cold — low blue contribution




EUMETSAT RGB-Dust

Diurnal variation of temperature

& EUMETSAT Meteosat IODC Dust, 2018-10-18 00:00:00 UTC



EUMETSAT RGB-Dust

Other features

A
Cold thick high-level clouds
Cold thin high-level clouds, contrails

Thick mid-level cloud




EUMETSAT RGB-Dust

Other features

= e

Contrails can sometimes be dark blue




EUMETSAT RGB-Dust

Other features

Thin (semi-transparent) mid-level cloud
Thick mid-level cloud




EUMETSAT RGB-Dust
-

Other features

ps

mem Low-level water clouds (cold)
EE | ow-level water clouds (warm)




EUMETSAT RGB-Dust

Other features
Cloud-free vegetated Cloud-free vegetated surface

surface in a warm day In a cold summer night

Hot sandy desert
(left)

Cold sandy desert
(right)




