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Motivation

Existing height systems are usable in limited regions, not globally

The vertical datum unification problem (all physical heights
referring to the same equipotential surface) is a topic with long
tradition in the IAG

The same objective with different names:

— global vertical network (Colombo 1980)
— global vertical datum (Rapp 1983)

— height datum connection (Rummel and Teunissen 1988, Rummel and llk
1995)

— height or vertical datum problem (Heck and Rummel 1990, Sacerdote
and Sanso 2001, Sacerdote and Sanso 2004)

— vertical datum connection (Xu and Rummel 1991, van Onselen 1997)
— world height system (Rapp and Balasubramania 1992)

-------------------------------

global geoid W0

— world vertical datum (Balasubramania 1994, Rapp 1995)
— global unification of height systems (Rummel 2001)

— global unified height reference system (Ihde and Sanchez 2005, wC.___ L. JdaumC
-
Sanchez 2007, Kutterer et al. 2012)
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GGOS Focus Area Unified Height System e :
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In 2010, GGOS established the Focus Area Unified Height System with the objective to provide an international standard for
the precise determination of physical heights worldwide — The International Height Reference System (IHRS) with its
realisation the International Height Reference Frame (IHRF)

(2011 — 2015)

Definition (system)
A (2015 — 2019) Physical: Mathematical:
reference network reference coordinates

Standards, conventions
and procedures

(2019 — 2023)

Ensuring maintenance, long-term stability, availability, evolution/development

(from 2023)

Organisational and operational infrastructure
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The International Height Reference System (IHRS)

« Convention: geopotential-based height
system

(A
Y,

* Principle: Precise determination of gravity
potential values (W) at positions [X, Y, Z]
defined by ITRF coordinates.

* Primary vertical coordinate: Geopotential

numbers referring to a conventional reference &,}
AN
W, value RS
Cp :

Co=W,-W, > H=

Y Geo-centre

Including time variations of W and [X, Y, Z].
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The International Height Reference Frame (IHRF) UGG | S,

-180° 1207 607 o 60 1200 180°
1 5 2
. ; NYAL
pp EURZ@ L
= ®THU2 =
2 " AHOLM °
ATva® ®FraR _ £
L ] .WH.'T"I’ELL .|Qn|._ 9 ﬂi ER) METG \ .
ACss ABiSg .GHLIH ®aaat mm.sm NVSK :
PHDS ®scH2 MOVJ B,
UGLU .’osa MIMG HER mm.-sog.l B‘"‘DG' LAB KKKSTKZ
PiZig pez ' P @sT1J0 om-ra o BUCUCRAO UAO LR UM Gian®
P80 P@ ®® wes noon.ﬁms @ ZECK KITG JFS
- A ® GODE YEEB: EDI @ -Aun - @ @St
Mast MNP PiE @ g e E. ALAG MATE ‘NIGD \ s @ OSHIARA
MDOH PROG ®BRsG CELUM ALXZ .GSJI.FI Loks wuHz @
MKEA KVTX @ FLF1 YIBL L
L MERI @ e NG ® 5
.DA.K.FI 0(.3‘.3" nsc @ L PoMC  gcuuG
KOUR & ADIS
MEDE @ ® YKRO® | G Y BRUN@ | @PGEN
o BRFT/CEEUCEFT Y | o
RIOF @
BAKQ/CIBG
Mass @ @ AsCG ""-?L? @ eV PNGM
DARW
@ ASPA AREQ/AGoT @°UE® @ BRAZ @ STHL ZAME @ Aim @
WHTL @ PPTE WIND @ @ REUN TOWZ @
UNSA @ & net H# ALIC @ NRMD g
OAFA/UNS] OVTA YARR @
SAN AGGOLPGS CEDU@
' STR2g
WARKg
i HOB2
KERG @ L J o
UMPA ‘ flo2 MTJO 45"
OHIZ @
\ SYOGE
2021-03-31
Compiled with GMT
T rd -
_1g0r -120° 60" 0 60" 120° 180"

Deutsches Geodatisches Forschungsinstitut (DGFI-TUM) | Technische Universitat Minchen 5



TUTI

Ensuring a reliable and long-term sustainable realisation of the IHRS ﬁz

Responsibilities of the IHRF Coordination Centre W

Validation of local Input data
results: (1) redundancy @ Topoaraphy models
in the computations, or GGM Surface gravity data pograpny

(2) calibration of ICGEM BGI + national data banks ICGEM + IDEMS +
computation method local models

ITRF reference

ITGRF reference

IHRF network

e Convene IHRF global/regional/national computation centres
coordination

_ososmo -
e
e |

IAG regional sub-
commissions for

Collection, storage, and validation

Mean gravity
anomalies/ (Quasi)geoid
disturbances

Vertical datum
unification
parameters

IHRF quality assessment,
metadata, release

—~i

Potential
values

IHRF conventions
maintenance

Gravity field
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Deutsches Geodatisches Forschungsinstitut (DGFI-TUM) | Technische Universitat Miinchen 6



-

UGG  someems.

IHRF Coordination Centre of the
International Gravity Field Service (IGFS)

Standards
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