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Dataset of Geomagnetic Ultra-low Frequency Waves
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Abstract The Meridian Project, as an important space environment monitoring infrastructure in Chi-
na, is of great significance in space physics research, especially providing key support for the observation
of Ultra-Low-Frequency (ULF) waves. Based on the second-sampled data of the horizontal component
(H) and declination component (D) of the geomagnetic field collected by multi-station fluxgate magne-
tometers of the Meridian Project from 2011 to 2021, this paper constructs a high-quality and long-time-
series dataset of geomagnetic ULF waves through data cleaning, noise reduction preprocessing, and com-
bined with time-frequency analysis (Morlet wavelet transform) and statistical methods. The dataset cov-
ers b stations at high, middle and low latitudes, includes event annotations and original sequences of
Pc3~Pch regular pulsations, and is stored in jsonl format, supporting reading by mainstream scientific
research software. This dataset fills the gap in regional ULF wave observations, provides basic data for
research such as magnetospheric fluctuations and space weather modeling, helps improve China’s space
environment monitoring capabilities, and can be used for automatic ULF wave identification and cou-
pling mechanism research.

Key words Ultra low frequency waves, Meridian project, Time-frequency analysis,

Space environment

Dataset Profile

. Dataset of Geomagnetic Ultra-low Frequency Waves Based on Meridian Project
Title g )
Observation Data
Data Corresponding Author FANG Shaofeng (fangsf@nssc.ac.cn)
Data Author (s) FANG Shaofeng, REN Jie, ZOU Ziming
Time Range 1 Jan. 2011 to 31 Dec. 2021

Mohe Station (122°20" E, 53°30' N), Jiufeng Station (114°29" E, 30°30" N),
Spatial Range Sanya Station (109°35' E, 19°30’ N), Manzhouli Station (117°25" E, 49°32 N),
Malingshan Station (118°27" E, 34°42' N)

Time Resolution ls
Data Volume 17.7 GByte, 55 files
Data Format * jsonl
o DOL https://doi.org/10.12176/01.04.00041-V01
Database/Dataset URL CSTR: https://cstr.cn/14804.11.01.04.00041-VO1

Source (s) of Funding (2(1)\;%‘%1{%3%)71(&1 O%t)esearch and Development Program of China

This dataset consists of a series of data files, covering the period from 2011 to
2021, and includes five stations: Mohe Station, Jiufeng Station, Sanya Station,
Manzhouli Station and Malingshan Station. Each station generates one data file per
year, resulting in a total of 55 files. The data files contain the original observation
Dataset /Database Composition | sequences (seq H, seq DP of the H component (horizontal component) and D

component (magnetic declination component) of the geomagnetic field, as well as
the annotated information of Pc3 (10~45 s), Pcd (45~150 s), and Pcb
(150~600 s) events (such as whether an event occurs, the type of monochromatic
wave/broadband wave)
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Table 1 Stations and their locations
[l FR ML (E) HIRAFE (N) HiRELSE (W) HREAEE (N)
TG (MHT) 122°20" 53°30" 167.6° 43.9°
DL, (JFT) 114°29’ 30°30’ 173.5° 20.7°
W = (SYS) 109°35' 19°30’ 177.9° 9.7°
PRl L (MZL) 117°25' 49°32' 171.5° 39.8°
INAR BB 1L, (MLS) 118°27 34°42' 170.0° 25.0°
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Fig. 1  Flow of data processing
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Table 2 Keywords information of geomagnetic

ultra-low-frequency wave dataset

e Ky ik
1 epoch LI s 1]
2 seq H Hoy e N 5 46 15 51)
3 seq_D Dy 5 4R 751
4 Pc3/H HAY BEPe3d i
5 Pc3/H_type HopHPe3d R L AR
6 Pc4/H HAMEPeAF bR
7 Pc4/H_type HAy i Peddi o bRt
8 Pc5/H H5y PSS AR
9 Pc5/H_type Hor ik PesF B0 bri:
10 Pc3/D Doy EEPe3d bRt
11 Pc3/D_type Dy Pe3di L AR e
12 Pc4/D DAY EPcAS M RRAE
13 Pcd/D_type Doy EEPcddi @ bR
14 Pc5/D DIy P HMHRTE
15 Pc5/D_type DIy EPchHF ) bRk
{
"epoch": "2015-81-02 eé0:88:00",
“len": 18ee,
“seq_H": [-73.5, -73.5, -73.4, -73.44, -73.44,...]
“seq_D": [71.94, 71.9, 71.9, 71.8, 71.75, 71.9,...]
“"Pe3/H": 8.9,
“Pc3/D": ©.0,
"Pc4/H": B.9,
“Pe4/D": 0.0,
"PcS/H": 8.0,
"PeS/D": 1.0,
"Type/H_Pe3": -1.0,
“Type/D_Pc3": -1.0,
"Type/H_Pc4": -1.9,
"Type/D_Pc4": -1.0,
"Type/H_Pc5": =-1.8,
"Type/D_Pc5": @.@
}
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Fig. 4 Example of data sample
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