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Abstract; In order to obtain atmospheric transmittance and study its variation with different altitudes, using

methods of mathematical models, software simulations, and actual measurement, we calculate and measure the
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atmospheric transmittance in the range of 4. 605 ~4. 755 pm wavelengths at Ali(5 km) , Delingha(3 km) and
Huairou (0 km) , three different altitudes below 25 km. Results indicate that the infrared atmospheric transmit-
tance increases with altitude. With mathematical model the calculated atmospheric transmittances are 0. 709 ,
0.572 and 0.555, respectively. With software simulations the calculated atmospheric transmittances are
0.849, 0.766 and 0. 596, respectively. With actual measurement the obtained atmospheric transmittances are
0.805, 0.766 and 0. 673. Due to higher altitude, lower relative humidity, high visibility, the atmospheric
transmittance at Ali is the highest one. This conclusion has important reference significance for domestic astro-
nomical infrared observation and spatial infrared target radiation characteristics measurement.
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ation measurement
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Tab.1 The relationship between the water vapor content in the sea level and

the average atmosphere transmittance(from 4.6 ~4.8 pm)

[11]

Water vapor content/ mm

A/ pm

0.1 0.2 0.5 1.0 2.0 5.0 10.0
4.6 0.996 0.992 0.983 0.969 0.946 0.893 0.830
4.7 0.992 0.985 0.970 0.949 0.916 0. 845 0.760
4.8 0.975 0.959 0.926 0.889 0.837 0.733 0.621
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Fig. 1  Fitting curve of the relationship between the con-

tent of water vapor and average atmosphere

transmittance ( when A is 4.6 m)

XFHEPACC, AT B F 914585 T
K w:

w=H xH, +Ah , (5)
S, H, 3 0 AT B W 7 B
1 H B MRV 30 (0 M8, 1009% IR
B TR K A SR AT
I AR SRR AR (RIS K

SR R R
SR T K 2O S S 22
1. TSI A AR B A 9
[ AR THRE) 40 A e | — M TE RAL
My = A= (B)00 - (500 (6)

Po T
3042, p T B ALK TSR Y I O
RS T, S P AL T S50 h 4
(OREE. p B0 T RIS TR B A0 1
1, HHELL XK THOBSTE 5L (5) BB T
TO

w=H(h) xH, + Ah - (L)O-S . (7)0.25‘
Po T

(7)
e (7) a7 A (4) 15 BRI 30R
IRZE TR R R i 6



846 o DA

2%

Tuo - 0.031 98 x [H,(h) x H, + Ah -

(L)O.S . T
Po

(70>O425}O.73Ol

T +1. (8)

KA = A AL BR AR JEE U BRRUE , SEAS AN Bl

If(a] | 25 (8] A7 B AR AL, DR — g BE AL, iZ i %
HA MR EIUE, P T 4.6~4.8 um
Ak i AR b AT BB R AR oo,
R AALR R AGE 1T AR

R BIA_SUBEBEASTEHETRHXR(4.6~4.8 pm &)

Table 2 The relationship between the content of Carbon dioxide in the sea level and the

average atmosphere transmittance(from 4.6 ~4.8 pm) (4]

Path length/km

A/nm

0.1 0.2 0.5 1.0 2.0 5.0 10.0 20.0 50.0
4.6 1 1 0.999 0.998 0.996 0.991 0.982 0.969 0.939
4.7 1 0.999 0.996 0.991 0.982 0.955 0.917 0. 855 0.719
4.8 0.990 0.981 0.956 0.920 0. 865 0.754 0.634 0.486 0.261
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Fig.2  Fitting curve of the relationship between carbon

dioxide content and atmosphere transmittance

(when A is 4.6 pm)
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Tab.3 Calculation results of atmospheric transmittance in three regions with mathematical models

i 5 K/ m THy0 Tco, Tse T Tav

Ali 4.6 0.872 0.982 0.9998 0.857
4.7 0.743 0.913 0.9998 0.678 0.709

4.8 0.291 0.028 0. 9998 0. 008

Delingha 4.6 0.770 0.978 0.9985 0.752
4.7 0.582 0.89%4 0.9985 0.519 0.572

4.8 0.128 0.016 0.9985 0.002

Huairou 4.6 0. 804 0.966 0.953 0.740
4.7 0.625 0.839 0.953 0.500 0.555

4.8 0.148 0. 003 0.953 0. 0005
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Tab.4 Comparison of atmospheric transmittance results in three regions

mathematical model

software simulation actual measurement

Ali 0.709 0.849 0. 805
Delingha 0.572 0.766 0.766
Huairou 0.555 0.596 0.673
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