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Lunar crustal magnetic anomalies mapping using LP, Kaguya, and KPLO high-

altitude data
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A comprehensive magnetic map of the lunar crust is essential for understanding the Moon’s surface environment and
investigating its thermal evolution. The study of lunar magnetism dates back to the magnetic measurements of Apollo 11
samples (Doell and Gromme, 1970) and regional magnetic observations conducted by Apollo 15 and 16, as well as Explorer
35 (Coleman et al., 1972; Ness et al., 1967). Subsequent missions such as NASA’s Lunar Prospector (LP, launched in
1998) and JAXA’s SELENE (Kaguya, launched in 2007) provided global magnetic field measurements at low altitudes (“30
km). Various analytical techniques have since been applied to these datasets to produce global lunar magnetic maps (e.g.,
Purucker, 2008; Tsunakawa et al., 2015; Ravat et al., 2020). However, due to the weak magnetic field strength and the
significant influence of external fields, data collected at higher altitudes (100 km) were not previously utilized.

The Korea Pathfinder Lunar Orbiter (KPLO), launched in 2022, is currently conducting magnetic field observations at
approximately 100 km altitude. These observations have revealed that spatial patterns of magnetic anomalies at this altitude
are consistent with those obtained at lower altitudes, thereby demonstrating the viability of high-altitude data for magnetic
mapping (Kim et al., 2025). Detailed analysis of the KPLO data also suggests directional differences in the magnetic field
compared to existing spherical harmonic expansion models, indicating a need to re-evaluate the inclination, declination, and
paleomagnetic pole positions of lunar magnetic anomalies.

To date, only Level-1 (partially processed) KPLO data from the first six months of the mission have been used in prior
studies, limiting data quality. In this study, we utilize two years of Level-2 (calibrated) KPLO data, along with 100 km
altitude magnetic data from LP and SELENE, to produce a new global lunar crustal magnetic field map. Our analysis
employs correlation filtering (von Frese et al., 1997) and the forward and backward binning method. Compared with existing
spherical harmonic models, our map demonstrates higher correlation with prior studies, although it reveals differing magnetic
directions in specific regions. Notably, in the region between 0 - 40° N latitude and 180 - 160° W longitude, our results
align with the RSH model (Ravat et al., 2020) rather than the TSH model (Tsunakawa et al., 2015).

This newly developed magnetic map is expected to support a wide range of future studies related to lunar magnetism,
dynamo processes, and the Moon’s thermal evolution.
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