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Hu IR L B Z A7 TR 60 2 1000 2 B BV I N, R BERORAUSZORPBHERSY 58 S 2k = e
W37 BB 0 X e 1 XN 1 B R R R S T 2 L AR R R, BRI T
SOR B IR . AMENERIE R SSNE B BIMNSE, B8R M EhmZERA, BEZE, W
T 7 ] F 4 Hh AN T Bl e B R A OB B S 131,

FIH TRAGbR PRI B R B A E AT 8. 1957 45, Alpert /£ 52 iRl 1 O E2UE 1 Sputnik-T
PEEWHTHREEUR, G T 5HREEMHRHNRH#EE. 7820 e 90 £48, FE%E GPS

(Global Positioning System) FZAFIA Wk e fE &, GPS PEK G WIS PR,
TR MERS B S B2 RS, 7R AR SR AU A5 U AS 2 1 T2 N .
Al H A GPS XA VLI WL I it . il 22 0 %5 — RV AR RER AR EE SR T & &
(Total Electron Content, TEC) , £ HLES 2 7 H K& R H A5 2 Al P,

Ak, Z2ABERMARL S @#T T 2k FH T E RS (Global Navigation Satellite System,
GNSS) , tetndh E RIS 5248 (BeiDou System, BDS) . % #{] GLONASS L& K ¥ 1) Galileo
S o IXEL RGN E LTS B B S A S W) O B — 1) GPS &4t (JEid GPS-TEC) 12 #iid i 271
HZ 4~ GNSS R AT LA W (B GNSS-TEC) o IX—3AFAMYY & 1 H B 2 0l 1 i 7 78 55 9
B, PTG o P . dEad R GNSS TPE(E 5 ki TEC T I 2 M H I H B 2
I B 4S1, o R L S PR MR G AN K R 583, Rl 2 TR X 8 73 A1 (1) 5 5 1 3k
HIE[E P L2 (Geostationary Earth Orbit, GEO) , JNJF A [F] 25 (6] [ 52 15 HL &5 2 S 5 i 22 W 42
BT AR T B Tz @ RNIEA T R ALHE S HERIEE /I 2 RS GNSS Wik, Ay o [ H
J2 A3 (A RS PN A T2 TAR 2S5 7 RS By, IO 7 L B R A 9 A T T 6 ) PRI AR T A5 40
WORE T EEAER .

AR B R A B F b [ER A e 5T 55 s R AT T T S VA = IV 7 ) AN A5 00 00 i O 0 45 38) ) L
JRE R E R, AKEEE KA BG2 GNSS HL & = I MACHEAT WL, A () R 4854 Novatel
703GGG.,

1.1 BG2 GNSSHLE EIAmifx

NTHBFIHZ GNSS RGN AFATHEERN, Fan k3EI - LR S RS EH X
) FEL S JE RN 5 L e g, rp R TR S MR BRI ST AR FE LA B S 2 RS AR IR I 4 b 4
AR KA R, R Ih R T BG2 GNSS HL i JZ MM . %A 88 B & ik 2k . GPS.
GLONASS %% GNSS R4 L EME SR /1, RN ETHREAF MK GNSS 5 5 2B L
BPAE, SRELHEZ R FIRELSSE (TEC) %28, M7 B 2SR o 4, &
JEERWIE 1 Fios. BG2 GNSS HUESZ IR R A 4540 s . B THEAT I0RF A, RN DIFERUIK, B3h
R, BRI . R RAE . RMALE T, AR T 2R A, EEEE RS
S5 B DR L 1
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Figure 1 Schematic diagram of ionospheric TEC detection using GNSS system
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PEARHL Tt R o A A ST IR 2 T BI] — HF ZI A [ 400 2% ] fog 000 22 A W 0 A7 76 s TR SE5R , 3l 5 FR A DCB
(Differential Code Biases) . 7Eit% TEC i, ZEWHER DCB, DL 7H Ba 3 B AFR i (2451,

2.1 XfFar AR
2.1.1 Xfrar

AEHE B A Ay AR AR + B+ ERE + CREEER + “ine” o B
YAUN R a) W ASARES: SRA GG 4 AR b) by BERIIWISEG, MO 4 615 ) R
AR EFRE , A ECh 367, ALECN ERTHTTAN €07 5 d) SRAEE: BME, 30 RN 130;
~il: SYBG2018019i30.nc 24 =3k 2018 4= 01 H 19 H GNSS TEC ##a s, H KA A 30s.

2.1.2 HHEHER

AR W 2% 38 FH B 4% 20 (Network Common Data Form, NetCDF) #4177 f#. NetCDF
& 3 E K2 RS W52 (University Corporation for Atmospheric Research, UCAR) [f] Unidata
T H B2 S 0 B2 R I AR T R B — D 1) i 2E R L G ) % o ) R R R G B B A
NetCDF #% K I RGN R, 5 RARNE. KO0 S L. ek %% L2
SUAR R T M . AT RGE I 22 A T E R O {8 A P AR /E NetCDF #i#l 48 . A K
NetCDF FIVEGNTERE, ] A B B 75 W3k https://www.unidata.ucar.edu/software/netcdf/»

A B A T RN BRSSO N B de PR A m R BRI 24 £ R DCB
fIRHA TEC 24 (sTECLevel) , LLJXTRIfREF[E] (datetime) . Z¥[H] (station ele. station azi) 2
#. STECLevel. datetime. station ele. station azi {3 XIN 64 (7% fifld, sTECLevel HA7 N
TECU (1 TECU = 10" el/m?) , datetime NEIE[FIfHRS H I, station ele 1 station_azi 735124 TLEAH
XFT U AR A TTAL A

=k 2018 4F 01 A 19 H TEC Hfi e col REMERAEHIWNER 1 fros.

1 BAERE
Table 1 Date sample

Fe datetime sTECLevel station_ele station_azi
1 58137.000347 6.372080 48.465415 120.147581
2 58137.000694 6.383634 48.464410 120.149561
3 58137.001042 6.455951 48.463410 120.151531
4 58137.001389 6.417414 48.462414 120.153493
5 58137.001736 6.452713 48.461421 120.155445
6 58137.002083 6.495313 48.460433 120.157388
22 A

RHA) TEC J& IR I & DEAG SEM AR BRSO THE T3 #4238k TEC 143 A4 A L%
A, TR TEC # ALK B TEC, i TEC ¥ 43 B TEC 7k 2 — ek B S 2 H 2
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Figure 2 Ionospheric vertical TEC data obtained using the signals of the Beidou GEO satellites (Sanya station, Jan.
19, 2018)
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Figure 3 Ionospheric vertical TEC data obtained using the signals of the Beidou non-GEO satellites (Sanya station,

Jan. 19, 2018)
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Figure 4 Ionospheric vertical TEC data obtained using the signals of the GPS satellites (Sanya Station, Jan. 19, 2018)
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Figure 5 Ionospheric vertical TEC data obtained using the signals of the GLONASS satellites (Sanya Station, Jan.
19, 2018)
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A dataset of the GNSS ionospheric total electron content at Sanya
Station in 2018
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of Sciences, Beijing 100029, P.R. China
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Abstract: The use of satellite beacons to detect the ionosphere has a long history. In recent years, the
establishment of multiple global navigation satellite systems (GNSS) has further advanced the spatial and

temporal coverage and resolution of ionospheric observations, making it the most widely used method in

o E RHEHE, 2024, 9(4) |9
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ionospheric research. This paper selects the GNSS ionospheric total electron content data from Sanya
Station in 2018 as a representative example and presents the process of obtaining and inverting ionospheric
total electron content data through the reception of GNNS signals, as conducted by the Institute of Geology
and Geophysics, Chinese Academy of Sciences. The original observations in this dataset are accurate and
reliable, with complete and continuous data records. It can be used to study the effects of solar activity,
magnetic storms, etc. on the ionosphere, as well as ionospheric disturbances, ionospheric distribution
characteristics and other related work. Additionally, it can also provide data for technical applications such
as satellite navigation and positioning.

Keywords: Sanya; ionosphere; total electron content; GNSS; 2018

Dataset Profile
Title A dataset of the GNSS ionospheric total electron content at Sanya Station in 2018
Data corresponding author ZHAO Xiukuan (zxk@mail.iggcas.ac.cn)

Data authors ZHAO Xiukuan, HU Lianhuan, SUN Wenjie, LI Guozhu, NING Baiqi, LIU Libo

Time range Jan. 1 to Dec. 31, 2018
Geographical scope Sanya City, Hainan Province (109.62°E, 18.35°N)

Data volume 1.96 GB

Data format *.nc
Data service system <https://doi.org/10.57760/sciencedb.space.01520>

National Natural Science Foundation of China (42030202); Informatization Plan of
Sources of funding Chinese Academy of Sciences (CAS-WX2021SF-0303, CAS-WX2022SF-0103); Field

Station Alliance Project of Chinese Academy of Sciences (KFJ-SW-YWO033).

The dataset consists of 365 files, one for each day, containing ionospheric total
Dataset composition ionospheric electron content data calculated from all GNSS satellite signals received by

the monitor.
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