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GEONET real-time positioning - REGARb-

Event detection
subsystem

- RAPID (Ohta et al., 2012)

- Early Earthquake Warning

Timeseries of station position
LTA-STA|= C.10m

EEW =M 7.0

RTK DATA —F
3 ™ eal-time
RTKLIB 2.4.2 el po;itinning
i . —_—— subsystem
Single baseline || kettime —4 1 ewszaz
Ope[’at|0na| BiMEX || convert \[Takasu.i.’ﬂﬂ]_
. »DDE =
Ulkra- 1amd 1
3 Crbit
— Jm —
i Early ‘V
Farthquake
Warning
{apticn)

203 maving average I'

Fault model inversion

subsystem

Autamatic estimation of
finite fault models

- single rectangular fault
- slip distributian

GEONET real-time pOSItIOI‘III‘Ig PPP AR-
- Enhance REGARD with PPP

« MADOCA 0.7.5 (Orbit & Clock)
= RTKLIB 2.1.3 (PPP positioning)
= Test operatlon since Aug. 2018

Fiducial sitn pesilions from the posgrocess system

(Twiarmeck m’i af Ihes raml soktins)

PP correction messages (Satallite sphemoeric/ciecks, FCE)

Kinematic 3PP analysis by ATKLIE 2.4 3

Kinematic positions of GEONET statfons (L sac Interval|

Qutline of RT PPP-AR analysis system

o lsem . pewnacn T Oata streams used
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Accuracy evaluation (1)

Processing 1hz data of all stations at a day in summer and winter

E-W &TE{r]
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REGARD FFF FPPP-Ditferential

Distance f-om reference staten (Korrats.) km]
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Accuracy evaluation (2)

» REGARD is stable over the period (3-5¢m in H, 5-8cm in V).

» PPP-AR become unstable over time because of accumulation of
errors in estimated ephemeris. (In such case, we reboot the
system for orbit & clock generation.)

= PPP-differential is almost same accurate as REGARD in the stable
period.

10, et

PPP-differential
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Motivation - implementation of a Geoid /GNSS based height system

Current Japanese height system
(since 1883)

Leveling-based system

- Large cost, time consuming,
labor intensive, disaster
management, user unfriendly--

- =

<.
Future Japanese height system
(planned from 2024)

Geoid /GNSS-based system

- Cost effective, prompt, quick
recovery, useful--
- Leveling for local surveys

Japarese ENSS UCRS mewons (GSUNET) consst ) of ~1300 stations

Characteristics of data used in this study

" Land gravily dala Salellile gravily data || Marine gravily data | | Digital Elevation Medel
£k L ' | {Residual Terrain Medel)

Mid-short wavelength  Long wavelength Mid-short I h  Short

= + i
gravity componentson  gravity components  gravity components gravity components
land {2~100km) (100--20,000%m) onocean (2~100km) onland {2~30km)

< High pracision @Globally available & Good precision # Globally available
¥ Unavailable in » Low spatial over open sea areas ¢ Reliable only for
difficult-to-access resolution . Poor precision near short wavelength

areas coastal areas components
ORGANSED BY FLATINU ¥ SPDRSORS NRGANSED BY FRRTIHU Y EPO.HEUFE
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_ Evaluation of the grawmetrlc geon:l model

o

L B m w w w

GNSS/leveling
peold 3

Ocviationfeom 1" M
refenceiom) o n L

GrAla neIgns gm)
© > 4+ 3+ om ®

Schedule for airborne gravity surveys

] 2019 |={ 2020 |=—{ 2021 |={ 2022 | —

Conduct airborne gravity surveys over Japan
-Cover main land and coastal sea area in 4 years
- Publish collected gravity data and a beta version of geoid model every year
Survey design p
Areg : Main land and coastal area {~40km)

Data lines  : Spaced 10km apart
Cross lines : Spaced 50km apart

. Altitude : 3,000m over normal arca
Gravimetric geoid model Mean dif, {cm) 5.D. {cm) s il 5,000m over Japan Alps
7 oo Aircraft @ Cessna 208b Caravan
JGECLD200E - 22.53 (w1 - Erszaos) 8.02 Speed : 250km/h
This study (Matsuc) 5.01 iwo = 1852025 5.75 Line length : ~90,000km .
Accuracy T : 1mgal k ey i |

Improvement of 2.27 cm compared with JGEOID200B ceung argel = | b A
ORGANISED BY PLAT MUK SFONSIRS ORGEMISED BY PLAT UM SFONSIFS

T 14 ggesri B Trimble & % gesri B Trimble

https://www.fig.net/resources/proceedings/fig_proceedings/fig2019/ppt/ts03e/TS03E_kodama_miyahara_et_al_9873_ppt.pdf
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KEEZAME (NGS) Kevin Ahlgren

o KEIDREBAIMIEAEZNSRS2022 (&, 12K, K%, H)IHB. XV7F0 4D
0)701/ H&ﬂ%nﬁﬁr‘ ZX% (NATRF-PATRF-CATRF-MATRF) %33R
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« KR MENRRIIE, OKIREEAE . BERHIE. NINBNRBEICLZBERLZZREU

C, oA RORREIRbZEAR IS AT L (GeMS) Z1EERIDITE

« NAPGD2022T(3. CORSICLDBFIMARDIFHEZLE DA MR O HEZE{bZ

OO T, FEIRTZE R UIRRE I D EZETE

NOAAs Natlonal Geodetlc Survey Positioning America for the Fotuee geodespnosagoy

+ Any mass change or redistribution
— Glacial isostatic adjustment (GIA)

Causes Of — present day ice-mass changes

Definitional Relationship Geoid Change _ et songe srow, i)

large earthquakes
— volcanic eruptions

Hyapepzo22(t) = hurrrzo22(8) — Negorpzozz(L)

T'rne—depende ol II E wid hei g} ls Time-dependencies of geoid undulalicns

come from OPLE S whe l e-dependent are capturesd in the dynamic component
CORS con rd rates ssve as conl rrol for of GEOIDZ2022 ["DESECIDRZE"), which
vour time-dependent GNSS slnvey. will come from the geoid manitoring

service, or GeMSs

Spcnscrs:meca Hanoi. Viet Nam, 20-21 April 20192

=130 30
Genspsivars Mass Cha nem waler e I 1 {er B.} - secul d GR»‘\(E IMASA GS C TS vG!-'I Luthcke, et al, 2013))

https://www.fig.net/resources/proceedings/fig_ proceedmgs/ﬂgzo19/ppt/tsO3e/T503E ahlgren 10062_ppt.pdf
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ITRS/ITRF (International Terrestrial Reference System/Frame)
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IUGG resolution 2019: http://www.iugg.org/resolutions/2019%20IUGG%20GA%?20Resolutions.pdf

IAG resolution 2019: https://iag.dgfi.tum.de/fileadmin/IAG-docs/IAG_Resolutions_2019.pdf

ISO/DIS 19161-1: https://www.iso.org/standard/70655.html 14



FIGES20190DFRELBE oI aeARER

A EAE IR RO EZEL. SSEEBMRROITRAEE. HEDRE

o« SHISROBIRBRISIERITED, &4 D RERREIREZEL TOSIANT, AlED
HE DRI, STEIORIE . EAERIRROEEE - BRI - R CA R R, AIMBOEE
NRFECEEI 5& _ LEOZEEE(FaR 0,

e KE. NZRE., FTBEETE, 4RTORERIERZSOREIZILOEIRIGER.
HR%HD\LATL\éo R EETE, DA REEROSSEEREZER(OTU RN
24 B FMAV SR ERIZERINMEA TLB,

« FIGEAT(E, AIZEUNONE 2 RIBX VI A— L FFICDBI=OBEERICO0)

CEimhEATLS,
HIEDEF (BB5DRIE) (X &EEFHNERLDED—D ., ELEDPFEMEDE
TEEL_/\,'CL\ZL,

HANOI
FIG WORKING WEEK

15



=),

© TE I IBPR

- HRAIEEEEDO—E LV TFIGESDRI=OEENCSI

« FIGEESDBI(E AIEETAIZT — VU, RIMBARER R GNSSBUTREC
DWTHEANOE K. BEN DRIFEZ =t

« 2012FENBEHBAEDHORERIZR IS — 2R, BEIEL TS

* FIGOER=E (Congress. Working Week) (CSHIU. £ifizy2a>(C
HWTHARDERH - i3tz i8 97

e | E

# (UN-GGIM-AP-UN SCoG) . IAGOARFRELU TEFIGEDEIEZ (e

« 2020 OFIGEEE. AT - T LAZXATFIWAILATSHI10H ~ 14 (CHME

A\
=

BREESDRSZIBEL CHARNSDBIRFE . SFTOEHRINE. BEFRE LD

5802 AL TLSCFIE

LA A |
ISTe g§»  WORKING WEEK 2020
iig (1 10-14 MAY

@
n Smart surveyors for land and water management
REGISTRATION S

http://www.fig.net/fig2020/ SRR 16



