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Abstract

This study simulates scenarios involving the potential observation of domestic areas of interest by
reconnaissance satellites passing over the Korean Peninsula and analyzes response strategies for each
situation using the Geochang Satellite Laser Ranging (SLR) system of the Korea Astronomy and Space
Science Institute. We investigate how observation characteristics, such as the satellite’s altitude and
maximum off-nadir angle, influence the likelihood of observing domestic areas of interest and classify
these possibilities into four scenarios (Case 0-3). For each case, we propose appropriate crisis alert levels
and response strategies. In particular, we reassess the actual threat to domestic areas of interest by
analyzing how resolution degradation, occurring when high-resolution reconnaissance satellites perform
off-nadir observations, affects the validity of the observational data. This study emphasizes the need for

effective response systems to global reconnaissance satellite threats and aims to provide valuable insights
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that could contribute to the development of complementary monitoring and response technologies in the

future.
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Keywords : ground-space laser, satellite laser ranging, reconnaissance satellite, space

surveillance
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Fig. 1. Case 1 situation simulation.
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Fig. 2. Case 2 situation simulation.
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Table 1. Crisis alert levels by each case
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Fig. 5. The orbit and ground track of the reconnaissance satellite used in the simulation.
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Fig. 6. Scenarios of region of interest passages by altitude for reconnaissance satellites with

large Maximum off-nadir angles.
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Table 2. Spatial resolution required for identification by observation targets [1]

Obsenvation target Min. reS(_)I.ution Min. re59|ution
for recognition [m] for details [m]
Military airfield 9 45
Loading dock 15 6
Aerodrome facilities 45 3
Submarine 6 1.5
Fishing boat 45 15
Bridge 45 0.9
Aircraft 1.5 0.9
Radar facility 0.9 0.9
Air defense camp 15 0.3
Truck 1.5 0.6
Tent 1 0.6

£ oe] AnE o) FF PR RN BYAG] B2 oifo] ek o A 5
%ol 71oJ51aL, SR B2 olele] BgkHel thg AA Aol Ego] B & 12 7kt

arel =

£ ATl AFHARATY T8 A “9FEA BEALL LG A (UL Wk
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