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Abstract

A variation in geomagnetic total intensity suggestive of thermal demagnetization was observed in the subsurface
near Yugama Crater Lake from April to July 2018, and a decrease of about 1.5 nT in total intensity was observed
from March to May at the continuous station Q in south-east flank of Yugama Crater Lake from the following
year onward. In order to distinguish this seasonal variation from variations due to thermal demagnetization or
magnetic susceptibility, it is necessary to identify the cause of the seasonal variation. In this paper, we examine
the surface temperature variation by focusing on the seasonal variation in net solar radiation during the snowmelt
season among the causes due to seasonal variation of either solar activity or meteorology. Since no meteorological
observations were made at the station Q, we used meteorological data published by the Japan Meteorological
Agency to estimate the surface temperature. As a result, the temperature variation estimated from net solar
radiation was small compared to the significant step-like variation in net solar radiation during the snowmelt
season. The estimated surface temperatures were similar to those calculated from soil temperatures measured at
the station Q. The seasonal variations in total intensity during the snowmelt season were not due to variations in

surface temperature associated with the variation in net solar radiation, and may be due to other causes.
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Fig. 1 The location map of the continuous observation stations (P, Q, R and Shin-P) and the repetitive stations (1-
23) for geomagnetic total intensity.
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Fig. 2 Nighttime mean values of the geomagnetic total intensity for the stations Shin-P, Q and R (with respect

to Yatsugatake) from January 2015 to November 20, 2021.
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Fig. 4 Soil temperature measurements per minute for the continuous observation stations shin-P, Q and R from

January 1 to December 31, 2019.

T1 and T2 are soil temperatures at depths of 50cm and 100cm underground at each station, respectively.
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Fig. 5
intensity from 2019 to 2021.

(a) deepest snow for Kusatsu of AMeDAS and (b)

Deepest snow and geomagnetic total

nighttime mean values of the total intensity for the

station Q (with respect to Yatsugatake).
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Fig. 7 Conceptual diagram showing the surface
FolXl AXAHFE (20194, AiE) heat budget.
Fig. 6 Global solar radiation in 2019 at Maebashi Sa: solar radiation, Lq: downward infrared radiation,
Meteorological Office, IMA. H: sensible heat, £E: latent heat, L,: upward infrared
S from model (dashed line), S (solid line) and (1 — radiation, G: ground conduction heat, a: albedo, o:
a)S (red line). S: global solar radiation, a: albedo. Stefan-Boltzmann constant, Ts: surface

temperature.
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Fig. 8 A comparison of surface temperature variation caused by net global solar radiation with variations of both net
global solar radiation and wind speed from 2019 to 2021.

(a) surface temperature variation caused by net global solar radiation (Ts — T,), (b) net global solar radiation and

(¢) wind speed.
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Fig. 9 A comparison of surface temperature with soil temperatures from 2019 to 2021.
(a) air temperature (T,) and surface temperature (Ts), (b) surface temperature estimated from T1 and T2 soil

temperatures, (c) soil temperature at 50cm underground (T1) and (d) soil temperature at 100cm underground (T2).
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