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Abstract: In order to calculate Terahertz(THz) wave atmospheric absorption loss accurately, THz
propagation segmented path model should be established firstly, and continuous changing environmental
atmospheric parameters can be obtained through the whole path. Each segment path’s atmospheric
absorption loss is obtained by using International Telecommunications Union—Radio communications
sector(ITU-R) standard, and the whole segments are accumulated to get total atmospheric absorption loss.
It is difficult to obtain complete atmospheric parameters along the propagation path due to the lack of
meteorological obhservation equipment and methods. Besides, atmospheric refraction effect appears due to
the earth’s gravity, which makes curved THz propagation path. This paper discusses the calculation
method of THz wave atmospheric absorption loss. Based on atmospheric observation re-analysis data,
using ITU-R standard as bridge, a constructive relationship is built between meteorological data and
atmospheric absorption loss. The proposed method can be used in the ground detection engineering of THz
wave for aircraft, to make THz communication link’s atmospheric absorption loss estimation.
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Tablel Content focus and application comparison for global research institutions about atmospheric reanalysis data sets

No. research institution name of re-analysis data content of research focus current application
national oceanic and north American widely used in north
1 atmospheric reanalvsis data the earliest regional reanalysis data yAmerica
administration(USA) Y
2 the Ohio state arctic high-resolution the first high-resolution reanalysis have been applied to arctic
university (USA) reanalysis data data for arctic region atmospheric research
European Center for
3 Medium-range the European reanalysis the first high-resolution reanalysis have been used in Europe
Weather data data for European region recently
Forecasts(ECMWF)
4 Japan meteorological east Asia reanalysis data the reanalysis data for east Asia paid use, app_lled in east Asia
agency scientific research
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15 @J T%? Fi ?qli il V‘j El"] 1 %;\ T%? Fi Ak El"] /_jh AN atmospheric the air pressure takes logarithm firstly, then refers to the height coordinates,
N N . Vi 1 linear interpolation,cubic spline interpolation,cubic interpolation and nearest
i F{ RN AH Yot I F{ ﬁ *E o 3 Ub\ *:lé % jcﬂri {E ﬁ’ pressure neighbor interpolation could be used.

> o e BN E e A =] refer to the height coordinates, linear interpolation, cubic spline interpolation,
*ﬁ ﬂ_%: Jj‘ *I ﬂﬂ 1: : U ﬁ A g it BaL Zi IE] temperature cubic interpolation and nearest neighbor interpolation could be used
rg} i N} %‘ ﬁﬂ[ 7}3& }E =y {x X e X } relative refer to the height coordinates, linear interpolation, cubic spline interpolation,

mhoE EMCUE humidity cubic interpolation and nearest neighbor interpolation could be used
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