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Atmosphere transmittance of EM waves
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Methods are using IR-Thermal spectral band



Surface temperature analysis



Map of night time suface temperature contrasts
Caspian Sea Region
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Scheme of nuclear power plants of the Baltic Sea rim
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Russia

Temperature of the heated water dicharge from Leningrad NPP




Oil spills mapping by IR-thermal airborne survey

Caspian Sea, Baku offshore oilfield
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Remote Geothermal Method (RGM)

- the thermal inertia approach



Heat budget of a surface

Heat Balance TenoBol 0A/IaHC

g+q+q+q+q+g+q 0

ain

q - short wave solar radiation, Wlm2;
s - KOpPOTKOBONHoBasA paguauus, Br/m ;

q - long wave radiation, Wlm
/w - BMMHHOBONHOBaA paguauus, BT,'M

q - latent heat flux, Wlmz;
j -3aTpaTkl Tenna Ha Typ6yneHT5|b|b"1 TennocbMeH
nouBkl ¢ aTMocdepoi, Br/m;

q - sensible heat flux, me
- 3aTpaThl Tenna Ha ucnapeHue, BTIM

G - heat flow in the soil |nduced by annual

) thermal rithms, Wlm
an  -TennoBoW NOTOK B NOYEe, BbI3BaHHbLIN

rogoBbiMKU TENNMOBBIMW PUTMaMMU, Brim ; ,

- heat flow in the soil induced by diurnal

thermal rithms, W/m"; .
- TennoBoN NOTOK B NOYBE, BbI3BaHHbLINA

CYTOYHBIMMW TENNOBLIMWU PUTMaMMu, BTIM2;
- stable geothermal heat flow from the interior
part of the Earth's crust, Wim’;

- CTalMoOHapHLIH TeNNoBON MOTOK U3 BHYTPEHHMX
obnacTel 3eMHCH KOpbI, BTIM




Daily surface temperature variations

Simulated daily surface
temperature variations
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Surface heat flow

C]:AO +Zi:]w[A i cos(ia)ir+¢),~)+B,-Sin(ia),-rﬂpi)]

Simplification

q=q,sin(@7)
Where: g - heat flow, W/m?;

g, - amplitude of heat flow, W/m?;
o - angle velocity, s;
r-time, s;

I(th) = q,/p(®)"” Jsin(wr—r/4),

Where: @ (z,h) - amplitude of surface temperature;

p=(Acp)!”? - thermal inertia, UTI;
A - thermal conductivity, W/(m*K);
C - thermal capacity, J/(kg*K);
0 - density, kg/m3.



Thermal inertia of rocks
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Algorithm of remote determination of the heat flow, the
thermal inertia, and the evaporation rate

Aaropurm Algorithm

Initial data:

* multitime IR-thermal airborne or
satellite flown survey;

* round o’clock ground meteorological
observations;

Resulting maps:

* the heat flow, W/m?;

* the thermal inertia, UTI;

* evaporation rate, mm/day.




Results of RGM application
North Caspian Lowland
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The Map of Evaporation Rate of the North Caspian Lowland
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Kanto region in Japan
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# Saint Petersburg heat loss

Cr.lleTepoypr 27.05 - 03.06.1992 St.Petersburg
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