Thermal Remote Sensing

Ruedi Boesch
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RELATIVE POWER RESPONSE
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Resistive
Thermometer

Thermal Mass
Heat Capacity C
Temparature T

Thermal
Conductance G

Thermal Reservoir

Conceptual schematic of a bolometer (Samuel Pierpont Langley 1878)

The change in temperature is read out with a resistive thermometer. The
intrinsic thermal time constant is T = C/G.



IR absorbing material
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- Image 640 x 512
Pixel size 17 microns
Spectral 7.5-13.5 microns

Time to Image

Weight 70g




BERNTD @ ol THERMAL AND NARROWHAND MULTISPECTRAL REMOTE SENSING FOR VEGETATION MONITORING [&
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Thenmal ecthomesalc obtaned from the LAV over the peach orcharc at 40-cm resoluton. The zoomec image on the top shows the water stressed tree

(warmer, in rec amC yellow) as compared wich the Zully irngated wees (Blue). The bottoes night image stows 2 lowaltitede image where withiz crown therms

variabelily s observed,

where M s the rotation matrix obtained from the attitude an-

gles, e is the focal distance, and A is the associated scale factor.
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Surface temperature =
Emissivity () +

Thermal radiation* - Atmospheric transmittance +

Thermal radiationT

1. Emissivity:
surface emissivity of 0.98 is an accepted value for natural vegetation

(Salisbury 1992)

2. Atmospheric transmittance: modeled with MODTRAN
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MODTRAN (atmospheric radiative transfer model)
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90m GSD: 8cm
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30 manually selected tree top samples
(1000-4000 pixels)
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Conclusions

» multispectral sensor (0.7 - 1?
» significant discrimination in spring,summer ?
» coniferous trees ?



