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Preliminary analysis on horizontal extinction coefficient in the
main land areas of China based on optical
engineering application
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Abstract: The available extinction coefficient of the main land areas in China are studied from the
perspective of optical engineering application. Firsty, the relevant historical data are analyzed from three
aspects: overall average situation, half-year change of warm and cold weather, and diurnal change. Results
show that the overall distribution of horizontal extinction coefficient is basically low in the north and high
in the south. There are slight differences in the distribution of horizontal extinction coefficient between the

cold and warm half year, with a larger area having a lower horizontal extinction coefficient in the warm half

Z£&WH: HEPFEWIEE (TJ20203C030119)

EZRIN:  BHE (1974-), LI E@ AN, L, @9 TR, ORI 20 AR S A5 S A 48 . E-mail: wylv_0551@163.com
ks BE: 2021-10-26; &2 HHA: 2021-12-05

*B{54E% . E-mail: Huhao27 @163.com



R VRIS, 45 3Tl TR N A AR 4 Bt s 2 S DXKT R 06 REUF LIS W 419

year than in the cold half year. As for the diurnal change, it is shown that the horizontal extinction
coefficient during the daytime is lower than that at night. Furthermore, the regional classification of
horizontal extinction coefficient in China is discussed on the basis of overall average, half-year change and
dirunal variation, and it is found that the first level areas suitable for optical engineering application are
mainly in the north and west of China. The result is helpful for understanding the regions suitable for
optical engineering applications in whole country, and can provide support for further research on the

quantitative impacts of horizontal extinction coefficient on optical engineering applications.

Key words: optical engineering; visibility; horizontal extinction coefficient; cold half year; warm half

year; diurnal variation
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Table 1 The brief of national meteorological data on horizontal extinction coefficient

Observation area Number of stations Record number Observation area Number of stations Record number
50 105 3426369 55 24 1231390
51 101 4056610 56 287 8421388
52 85 3462211 57 513 13009415
53 306 7726468 58 391 9909603
54 388 10593737 59 214 6473433
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Fig.1 The distribution of horizontal extinction coefficient over China
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Table 2 The brief of ideal sites of key region

Province (Autono- . Number of ideal Province (Autono- ) Number of ideal
. Number of stations . . Number of stations .
mous region) locations mous region) locations
S 119 70 [ 39 36
Hm 85 27 g 163 42
B 103 34 yaye] 126 31
HiF 51 43
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Fig.2  The distribution of horizontal extinction coefficient in cold half year (a) and warm half year (b) over China
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Fig. 3  The distribution of ratio on horizontal extinction coefficient in warm and cold half year over China (a) and

probability distribution of horizontal extinction coefficient in warm to cold half year (b)
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Table 3 The brief of monthly distribution on horizontal extinction coefficient of maximum and

minimum in cold half year and warm half year

Percentage of

) Cold half year Warm half year
max and min
values 1 2 3 4 11 12 5 6 7 8 9
Max/% 6.1 3.0 8.7 60.3 17.0 4.9 30.4 12.0 38.1 74 4.3
Min/% 38.3 7.6 16.5 7.1 6.7 26.8 11.2 6.7 17.4 5.0 11.6 48.1
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Fig. 5 Night distribution of horizontal extinction coefficient over China
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Table 4 Correspondence table for regional level of horizontal extinction coefficient distribution

Level Condition Evaluation
1 o<0.15 Excellent
2 015<0<03 Good
3 03<0<0.75 Avgrage
4 o =0.75 Poor
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Fig. 8 National horizontal extinction coefficient classification
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