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HeightconceptsHeightconcepts

HA HB

A still water A still water 
surfacesurface has has 
the same the same 
heightheight all all 
over the over the 
surfacesurface

HA = HB



Heightconcepts

ModelsModels of the Earthof the Earth

h

N

HH geophysicalgeophysical heightheight ((””over the over the seasea””))
hh geometricalgeometrical heightheight (over (over modelmodel))

H

NN heightheight of the of the geoidgeoid ((””seasea””) over the) over the
modelmodel



Geoid-/heightcorrectionmodels

GeoidmodelGeoidmodel –– NKG 2004NKG 2004

NKG 2004 is a NKG 2004 is a 
gravimetric gravimetric geoidgeoid!!



Heights with GPS

HeightsHeights with GPSwith GPS
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PrimarilyPrimarily wewe get get 
heightsheights over the over the 
ellipsoid ellipsoid ……

…… with a with a 
heightcorrectionmodelheightcorrectionmodel
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Heights with GPS

LocalLocal heightcorrectionmodelsheightcorrectionmodels

C = C = NN –– ((h h –– HHlocallocal))

N         N         gravimetricgravimetric geoidgeoid/ given/ given
h(GPS)h(GPS)(antenna(antenna, DOP, , DOP, multipathmultipath, , observationmethodobservationmethod, , 

sessionlengthsessionlength, , processingmethodprocessingmethod, , atmosphereatmosphere))
H(levH(lev)  )  (deformation, (deformation, heightsystemheightsystem, , locallocal tensions)tensions)

HHlocallocal= h= h –– NN + C+ C



RIX 95RIX 95
Productionplan
GPS-observations



RH 2000

RH 2000 RH 2000 -- ComputationComputation

Observations (Observations (geopotentialsgeopotentials))
havehave beenbeen adjustedadjusted with all with all 
nodalpointsnodalpoints as as unknownsunknowns
and NAP and NAP fixedfixed..

rmsrms of of unitunit weightweight ~ 1 mm/~ 1 mm/√√kmkm

ErrordistributionErrordistribution in in closedclosed
levelingleveling lineslines

ComputationComputation of  of  openopen--endedended
levelingleveling lineslines



Geoid-/heightcorrectionmodel

SWEN 05LRSWEN 05LR

HHRH 2000RH 2000 = = hhSWEREFSWEREF 9999 -- f(f(ϕϕ, , λλ))
wherewhere f f includesincludes:: geoidmodelgeoidmodel

landland--upliftcorrectionupliftcorrection

modelmodel of of residualsresiduals

ExpectedExpected errorerror in in ff:: 1,5 < 1,5 < σσ < 2 cm < 2 cm 

PublishedPublished 1:st of 1:st of JulyJuly, , 
20052005



Land-uplift

ApparentApparent LandLand--upliftmodelupliftmodel
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SWEN 05LR SWEN 05LR –– residualsresiduals to NKG 2004to NKG 2004
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• Initiated 1:st January 2004

• Regional coverage of Sweden   
(distributed via GSM)

• Establishingprojects:
- 2005: Position-Mitt, Nordost-

RTK

• Planned Establishingprojects
- 2006: Mellan-RTK, Gotland-

RTK

SWEPOS SWEPOS NetworkNetwork--RTKRTK--serviceservice



Heights with GPS

RTK/RTK/NetworkNetwork--RTKRTK

AccuracyAccuracy in in verticalvertical componentcomponent::
σσ ~ ~ 25 25 –– 35 mm35 mm

in in heightheight over the ellipsoid.over the ellipsoid.

ContributionContribution SWEN 05LR: SWEN 05LR: σσ ~ ~ 15 15 –– 20 mm20 mm

TotallyTotally:: σσ ~ ~ 30 30 –– 40 mm40 mm

in RH 2000in RH 2000



TrigonometricTrigonometric levellinglevelling--lineline

32 mm

9 mm
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?!

Thank You for Your attention !
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