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Abstract During military operations, it is very important to know the situation of the enemy in near-real
time. Thus, satellites that provide surveillance and reconnaissance capabilities in space have become
major weapon systems. However, the operation of reconnaissance satellites cannot be considered as an
absolute means of obtaining information. When observing the ground from outer space, weather factors
have a great influence on operations. Electro-optical sensors cannot acquire images through natural
obstacles like clouds because the main light source used for data collection cannot penetrate water.
Therefore, this factor is important to consider. In this study, vulnerable factors were derived from data
obtained at day and night, different seasons, different regions, and from military perspectives. The data
were based on the results of a big data analysis of North Korea's total cloud amount. A model was
established to analyze the operational effects of reconnaissance satellites for each sensor according to
the total cloud amount and mission type. The results showed that with shorter revisit cycles, the
operational effect of the reconnaissance satellite was higher, and the operational effect on emergency
missions was lower than on a continuous mission. In addition, there was a relatively clear difference
according to seasonal factors, and the operation effect in summer was the lowest, so it should be
recognized and reflected when establishing an operation plan.
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Table 1. Mission Effect of TCA Rank(Assuming)

TCA Rank EO IR SAR Remark
~2.4 92% 90% 98% Sunny
2.5~5.4 73% | 71% 98% A little bit of cloud
5.5~8.4 52% | 49% 98% A lot of cloud
8.5~ 9% 7% 98% Cloudy
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Table 2. Contribution Index of Each Sensor to

Operations
EO/IR SAR
D(Eyo/tig;e Nigl(]ItR;ime Day time Night time
Emerg.| Cont. |Emerg.| Cont. |[Emerg.| Cont. |Emerg.| Cont.
096 | 099 | 0.89 | 0.93 | 0.63 | 0.98 | 0.63 | 0.98
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Table 3. Revisit Time of Some Satellite
Revisit Time(min.) No. of Satellite Coefficient Index
30 47 0.3333
30~40 36 1
40~50 25 2
50~60 18 3
60~70 13 4
70~80 10 5
80~90 7 6
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Table 4. Result of Operation Efficiency

Revisit
Time | Mission | Spring |Summer| Fall | Winter | Ave
(min.)
30 Emerg. | 0.5130 | 0.3780 | 0.5197 | 0.5888 | 0.4999
Cont. 0.6079 | 0.4895 | 0.5674 | 0.6223 | 0.5515
40 Emerg. | 0.4456 | 0.3432 | 0.4515 | 0.5045 | 0.4362
Cont. 0.4804 | 0.3908 | 0.4865 | 0.5336 | 0.4728
50 Emerg. | 0.3820 | 0.2943 | 0.3871 | 0.4325 | 0.3740
Cont. 0.4119 | 0.3351 | 0.4171 | 0.4575 | 0.4054
Emerg. | 0.3275 | 0.2523 | 0.3319 | 0.3708 | 0.3206
60 Cont. 0.3531 | 0.2873 | 0.3576 | 0.3922 | 0.3476
0 Emerg. | 0.2808 | 0.2163 | 0.2845 | 0.3179 | 0.2749
Cont. 0.3028 | 0.2463 | 0.3066 | 0.3363 | 0.2980
80 Emerg. | 0.2408 | 0.1855 | 0.2439 | 0.2726 | 0.2357
Cont. 0.2596 | 0.2112 | 0.2629 | 0.2883 | 0.2555
-0 Emerg. | 0.2064 | 0.1590 | 0.2092 | 0.2337 | 0.2021
Cont. 0.2226 | 0.1811 | 0.2254 | 0.2472 | 0.2190
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Fig. 2. Seasonal Operational Effect by Revisit Time
(Emerg.)
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