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Replace old reference systems?

UN-GGCE Geodesy Capacity Development Workshop invitation:
« Modernising national geospatial reference system

Example Netherlands:
» Keep century old national reference system,
and modernise the transformation instead!



Netherlands’ national projected coordinates: RD

1888-1904 1st-order triangulation

1898-1928 Densification triangulation

1930-2014 Maintenance of triangulation points
1960-1978 Revision of coordinates low-order points




Netherlands’ national projected coordinates: RD

1888-1904 1st-order triangulation
1898-1928 Densification triangulation

1930-2014 Maintenance of triangulation points
1960-1978 Revision of coordinates low-order points
2000-now Defined by GNSS + transformation

Saba St. Eustatius Europees Nederland

@ SABYOOBES

@ SEUSO0BES

AMELOONLD @ Al
@ TERSOONLD
@ VLIEQONLD DZYLOONLD @ DELZOONLD
BON200BES @ BONKOOBES HARLOONLD @ @ LWRDOONLD
Bonaire @ TXE200NLD
@ DHELOONLD JOUROONLD @ - .WSRTOONLD
© STAVOONLD ® TAPLOONLD
HKNOOONLD © HOOGOONLD
HKWAOONLD @ @ WARMOONLY
@ LELYOONLD @ ZWO200NLD
@ |JMUOONLD
@ AMSTOONLD
@ HKZUOONLD @ OLDEOONLD
APELOONLD
KOS100NLD @ ' ADR200NLD
gf';fggmg ©® UTR200NLD @ EBRGOONLD
EPLICONID @ HHo2NLD @ @ @ CBW100NLD © ARNHOONLD
RDAMOONLD
@ LITHOONLD
@ SDYKOONLD
@ BORSO0ONLD © WIL200NLD

@ BOXMOONLD
@ BRD200NLD

@ VLISOONLD ‘@ RIL200NLD @ EHVNOONLD

© SASGOONLD
@ ROE200NLD

MSTROONLD @ @ KERKOONLD

® Gratis @ EIJSOONLD

@ Tegen betaling



2014-2018 Project: Switch to ETRS89?

Motivation:
Official transformation in survey equipment and software
but 25 cm error in GIS software: transformation too “complex”
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What projection of ETRS897

« Users want a single projection (metres)
* INSPIRE recommended projections have larger scale error than RD

scale cm/km
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New projection of ETRS89 for the Netherlands?

Custom TM for the Netherlands similar scale error as RD

New coordinates are confusing and even impossible for some users

Transformation from RD to ETRS89 needed in GIS

to migrate old datasets to new projection scale cm/km
New projection needed if RD is in GIS? tmnl
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The “complex” transformation

3 steps:

» 7-parameter datum transformation
« Stereographic map projection

» Correction/distortion grid (25 cm)




Conform transformation to ISO model

2 steps:

« 7-parameter datum transformation

- Correction/distortion grid (25 cm) } datum transformation grid

« Stereographic map projection




Difference with old transformation

< 1 cm within administrative borders at sea level
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Result

With the new transformation via EPSG in GIS software
we can continue to use RD as national projection

next to ETRS89, as everyone can transform back and
forth without losing accuracy!

Advantages

* No new national reference system needed now

« Datum transformation can accommodate new ETRFs
* Ready to switch to new system when needed

(3 Transformatie voor GroningenETRSED selecteren X

Meerdere bewerkingen zijn mogelijk voor het converteren van coérdinaten tussen deze twee Codrdinaten
ReferentieSystemen. Selecteer de van toepasseljke bewerking voor de conversie, gelet op het gewenste te gebruiken gebied, origine van uw
gegevens, en andere beperkingen die "de geschiktheid voor het doel" zouden kunnen wijzigen voor bepaalde bewerkingen voor transformatie.

Bron CRS EPSG:4258 - ETRS89
Doel CRS EPSG:25992 - Amersfoort f RD New

Transformatie Nauwkeurigheid (meters) Gebruikt gebied

bl Inverse of Amersfoort to ETRS89 (9) + RD New _ letherlands - onshore, induding Waddenzee, Dutch Wadden Islands and 12-mile offshore coastal zone.

2| Inverse of Amersfoort to ETRS89 (8) + RD New 0.25 Netherlands - enshere, induding Waddenzee, Dutch Wadden Islands and 12-mile offshore coastal zone,

Inverse of Amersfoort to ETRSB9 (9) + RD New

* Bereik: Horizontal component of official 30 RONAPTRANS(TM)2018 transformation. Accuracy by definition exact. _ -
‘Opmerkingen: Defines Amersfoort. Horizontal component of official transformation RONAPTRANS{TM)2018. Replaces Amersfoort to - +
ETRS82 (7) (tfm code 7000).

* Bereik: Engineering survey, topographic mapping. f

Gebruikt gebied: Netherlands - onshare, induding Waddenzee, Dutch Wadden Islands and 12-mile offshore coastal zone.
Identificaties: INVERSE(DERIVED_FROM(EPSG)):9282, EPSG: 19914
+proj=pipeline +step +proj=unitconvert +xy_in=deg +xy_out=rad +step +inv +proj=hgridshift

+grids=nl_nsgi_rdtrans2018_tif +step +proj=sterea +lat_0=52 1561605555556 +lon_0=5_38763888888885
+k=0.9999079 +x_0=155000 +y_0=463000 +ellps=bessel

Vervangen transformaties weergeven V| Terugvallen op transformaties, als voorkeursbewerking mislukt, toestaan Standaard maken

OK Annuleren Help




Conditions

Comply with ISO model of EPSG to modernise an old national reference system
« Enough datapoints to estimate correction grid

« Homogenous and smooth distortions

« Commonly supported projection

« Good datum transformation (precision and size of rotation parameters)



Conclusions

We should focus more on end user’s needs (also workshops in Tromsg and Oslo)
» Users want projected coordinates (e.g. CAD software)
« Users trust transformations by (GIS) software blindly (black box)
* A new reference system can create more practical problems than it solves,
as many end users would keep using the old reference system



Final take away

New realisation:
* Normally: Same system definition, significantly different coordinates

 Alternative: New system definition, no significantly different coordinates

(NB: We could do that for ETRF2000 too!)



Questions?
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