Thermal InfraRed & microwaves
O um - 10 m
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Image globale NOAA-AVHRR

Canal Rouge
1-10 avril 1992




Image globale NOAA-AVHRR

Canal Proche-InfraRouge
1-10 avril 1992




Image globale NOAA-AVHRR
NDVI
1-10 avril 1992
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Luminance: Log( L,) (W.m?sr..m-1)

Le Rayonnement du corps noir
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Rayonnement du corps noir:
Approximations de Wien et de Rayleigh-Jeans

Luminance: Log( L,) (W.m2.sr'.m-1)
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nal InfraRed+ Passive microwaves(5 ym - 10 m)
(emitted radiation by the observed s

Long wavelenghts: L,
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Fnerqgy conservation

Reflected rad. reflected radiation
. reflectance =
Incident. Rad. P4 incident radiation
0, b N o __absorbed radiation
absorptance AT . .
dent radiation
0<a <1 \/ incident radia

__transmitted radiation

Ty transmittancer, =
Absorbed rad. & emitted radiation

Transmitted rgg.

Particular cases:

P, +7T,+o,=1

Black body: p=7=0 o=1
Opaque body: 7=0 o+p =1

Kirchoff law: a=¢ » Blackbody: e=a=1
(équilibre thermodynamique) Opaque body: E+p=1
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Température a la surface de la mer
16-30 juin 1999 - composite

SeaWIFS
Sea Surface Temperature
o estimated from
InfraRed channels

12 14 16 18 20 22
Degraes C



MODIS

Monthly surface Temperature Anomaly: September 2006
(vs 2000-2005)
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Polarization of a

Electromagnetic wave
(in

ogeneous medium

without free ¢
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Polarization of a
Eleciromagnetienwave

Coherent sensor (amplitudes + phase of field E) : 3
parameters

Y

* Orientation W

* Ellipticity y
* linear: y=0
* Circular:
° Left X =45°
* Right y=-45°

* Amplitude

17




POLARISATIONS
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Polarisation
Verticale: V

X =0, y=II/2

Polarisation
Horizontale: H

X =0, y=0

Polarisation
Circulaire
Droite : D

X = -n/4

Polarisation
Circulaire
Gauche : G

X = /4



(k, N): plan d ’incidence

Polarisation verticale Polarisation horizontale
parallele orthogonale
TM (transverse magnétique) TE (transverse électrique)



FACTEURS DE REFLEXION
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REFLEXION FACTOR

0.1F

Reflexion factor (energh)= |r|?

If dispersive medium
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Figure 5-10. SMMR instrument in its handling fixture.
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Image globale NOAA-AVHRR
Near InfraRed band
1-10 avril 1992




Image globale NOAA-AVHRR
Thermal InfraRed band(12 um)
1-10 avril 1992




Image globale SSM/I (19GHz)
Brightness Temperature -V polarization
3-8 aoit 1991

Nceeud ascendant: 6 h




Image globale SSM/I (19GHz)
Brightness Temperature - H Polarization
3-8 aoit 1991

Nceud descendant: 18 h




Image globale SSM/I (19GH?z)
AT=T, - T,

3-8 aott 1991

Neceud ascendant: 6h




Image globale SSM/I (19GHz)
Ty = Tons pol. V

3-8 aott 1991







Observation modes

'\"7 7 S =5 Source + Sensor
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Reflexion Emi 5510 n Backscattering

Targe

VIS TIR ‘active’
NIR, MIR Microwav microwaves
es

Microwaves

0.4-0.7 pm 0.7-7500 pm 0.75-150 cm
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Microwave spectrum behaviour

Transmission (One=-Way), %
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Radar imageur SAR: un systeme tout
temps

% Waterford, Irelande, 09/08/91
1 Surface: 50 x 50 km

Passage Landsat: 10h43
Passage ERS-1: 11h25

fource ESA
ERS (bande C, 23°, VV) Landsat TM

r: systeme actif => - image de jour comme de nuit
- observation hautes latitudes

s centimetriques => insensible conditions météeorologiques
(10% des images optiques sont sans nuages sur I’Europe)



The RADAR equation

Transmitter

-ansmitted power by the radar: Receiver
p =2% 4
4
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The RADAR equation (2)

eceived power by dS at distance Rfanmitt

Receiver

P = pe(;e2 Rcs,2 i
4w R? AnR

eceived irradiance at distance R’:
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The RADAR equation (3)

PG, RCS G.X

eceived power by the antenndP. = > 5
47R° 47 4nR

Case of surfaces:

Backscattering Radar Coefficient’ =SdE=2R (m?/m?)
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Téledétection radar (A > cm)
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