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Improvements of measuring technique:

* 5° view angle w.r.t. nadir, slightly off-center: avoids so-called

‘narcissus effect’, i.e. radiometer self-observation in reflection
« 1Hz sampling rate: temperature dynamics, off-line evaluation
* Emissivity obtained when box is put on sample and removed

Accurate validation of land surface temperature (LST) products requires accurate knowledge of emissivity for
the areas observed by the ground radiometers and the satellite sensor. Especially over arid regions the
relatively high uncertainty in land surface emissivity (LSE) limits the accuracy of LST retrieved from thermal
L Infrared radiance measurements. Furthermore, direct comparisons between satellite sensors and ground based
Jgganééa;;f lliger DUSEE 4 W sensors are complicated by spatial scale mismatch: ground radiometers usually observe some 10 m?, whereas
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satellite sensors typically observe between 1 km? and 100 km?. Therefore, validation sites have to be carefully
selected and characterized on the scale of the ground radiometer as well as on the scale of the satellite pixel.

nyper-arid desert climate) and Dahra (Senegal; hot-arid steppe-prairie climate) are

two of KIT's four dedicated, permanent LST validation stations. In-situ emissivities of dominant surface cover
types were determined with the so-called ‘box method’ and from spectra obtained for soil samples with a
Nicolet 520 FTIR spectrometer. The box method was improved by recording radiance measurements at a
sampling rate of 1 Hz: this allows the identification of erroneous measurements, the picking of the first
undisturbed temperature after each change in box configuration, and to reduce the number of measurements.

T R TR T P VLA SR
- ‘;' “.wfl“t 4:’1&":\ _‘,.p':sé‘

= =2
ad .
! .- T - . R T
‘-

T .
of %’0.’ ‘ ‘
‘ % s d°40% . wi
i ol N $ - _:." ”~ ; s ] St > 5, Foct IR 1 - v
} ; =Y N "‘ [ 21 x‘-’:‘ f \ 7Y 3 "".‘ - " ."_x‘." :ﬁ -r""li -\‘““’r_ | £ ‘.r - L v " b
i v H AVISIA") é@ 11 1T '

| &) s AV} ; e ~4l 1F ()] St 18 v

J= THILIRE WV QLI V 1 S LR AT LA | r et N -‘

I 4 . s 2 - (’ = w5 ¥ &
. T _’0 s B < R A :

1 i %Y > , S0 = L= 4 . g A . ¥
=2 e 1€ = " TN E YNO\Y ) = 4 | - 1B (1
>0 > A : JUA Ul A wd
- - N 3 -A
. Ssw .

- .

Box-specific R = 0.2635,
see Rubio et al. (1997)
8 B, radiance measured
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Land Surface Emissivity (LSE) at Gobabeb, Namibia Brightness temp. (BT) measured with the box method

Gravel 0.919 +0.008 0.916 +0.007 10
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