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Basic Assumptions

Land covered by 3 main components:
* Sunlit background
» Shaded background

» Canopy
Composite radiance of a MSG pixel:

Lavg = fsunlit * Lsunlit + fshadow * Lshadow + fcanopy * Lcanopy

L

canopy .

I

- Feanopy

L

sunlit

e

f;had't o :
| e

444444 - A



The Geometric Model

» Based on the Boolean Scene Model that shows that the gap
probability between objects within a layer is

q(ﬂ} qg) — E_M(H!W)
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The Geometric Model

Fsuniit = exp{—([ﬁ(@v, d)v) + Z(Hi: ¢1) - Zoverlap]}
Fshadow = exp{—(ﬂ(@v, $v)} — Fsunlit
Fcanopy =1 - EXP{—(/T(QV' bv)}
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Insitu Measurements

— Brightness temperature for grass, tree and sky ,
* Evora, Portugal

Source: GoogleMaps



Insitu Measurements

— Brightness temperature for grass, tree and sky ,
* Evora, Portugal
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Insitu Measurements

Starting and ending instants of shadow contamination to the radiometer. Blue dots
indicate possible locations for the radiometer on that day.
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Insitu Measurements
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Insitu Measurements

Shadow’s temperature?

22" February 2012
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Temperature (°C)
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Insitu Measurements
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Lavg - fsunlit * Lsunlit + fshadow * Lshadow + fcanopy * Lcanopy
e Correction of downward flux contribution:

Lavg = Eeff * Lgfe + (1 — &epf) * Lsky

—> Planck’s law ———> T
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Eeff = FVC * Etree T (1 _ FVC) * Eground



Results - comparison against LST
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Results - comparison against LST
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Results - comparison against LST
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Results - comparison against LST

BIAS
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Change in viewing zenith angle
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Change in viewing azimuth angle
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Comparison against MODIS

SON

00
3301/‘_Nﬁ30..
/<\ .

DJF

MSG-MODIS (°C)
14

e

)

[ %T

/ 12

8
\90

—

\
+
240 N ~_ |
. /
2900 |
180°
JJA MSG-MODIS (°C)
o 14
330°_— 90" T g3
/ 12
300° S -
. B/ \ "
AQUA

ﬁ e B

\Z \
] 6
, \\
240"\, * 1200
\\ \IJ 4
\\Q .
0
5100 - 150




Comparison against MODIS
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MODIS LST (°C)

Comparison against MODIS

60 T T T T T
-
y
e
p
50+ //. .. *
s
S 133%
A . ’o .
40+ P v L .
/./. .'.-:‘
L ’t:
30+ /( 3. |
M,
< -
e
20+ /" . | ® -
o
¥
- 2L -
10 o o .
-«
‘. -
0 L |
_10 - 1 1 1 1 L
-10 10 20 30 40 50
Composite Temperature (°C)
RMSE
£ Daytime 4.70
o
= Night-time 2.33
§ Daytime 1.64
Night-time 1.20

MSG LST (°C)

60

o
o
T

S
o
T

10+

STD
2.69
2.29
1.40
1.20

10 20 30 40
Composite Temperature (°C)

BIAS
-3.86
0.47
0.86
0.03

60



MQDIS LST (°C)

Comparison against MODIS

Correcting angular effects...
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