UGKK

-

UPDATINGOF GEOGRAPHICAL-N
IN THE TATRA'MOUNTAINSREG

Ing. Linda Galova, PhD.
Ly3dd 9@F aAif dzO2 gt =
Geodesy, Cartography adthdastreAuthority of the Slovak Republic

Mgr. Peter Potisk,
Geodetic and Cartographic Institute Bratislava



ProductJUGKK SR GKU BA; VUGK)

EGeoporta” @  Geodetic control

Cadastre ZBGIS Archive

Applications Services INSPIRE FAQ

Applications and services

=

SKPOS Portal ESKN Web Map Services INSPIRE
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Digital Cartography
fvapka- Map portal of Transformation Service Conversion Service ZBGIS Metainformation
cadastre System

Orthophotomosaic

Airborne Laser Scanning - DTM

Order

Download

Geographical Names

Kataster nehnutelnosti (3D zobrazenie)
» parcely C, parcely E, stavby, vlastnici, listy vlastnictva, LPIS
Zakladna mapa (3D zobrazenie)
= ZBGIS, adresné body, ulice, Uzemnospravne clenenie
Terén (3D zobrazenie)

® sklon terénu, orienticia vodi svetovym strandm, nadmorska
vyika (DMR 3.5), DMR 1.0, DMR 5.0, mraéna bodov

Geodetické zaklady
= referenéné geodetické body (5PS, 5NS, 5G5S, 5T5)

“ Archiv

* klady mapowych listov, AMSR, ZMSR, TM, SMOS 2.
vydanie, historickd mapa lll. Vojenského mapovania

= itandardizované geografické nazvoslovie mimo Uzemia SA
(5taty, hlavné mestd, ocedny, moria, jazera)

AvVisualization

of ZBGIS®
A Map themes

MAPKA

Map portal of cadastre
[ I N

https://zbqis.skqeodesv.sk/mapka/en@ 2


https://zbgis.skgeodesy.sk/mapka/en/
https://www.geoportal.sk/en/

Airborne|LaserScanning (ALS) prOJect
the Slovakderritory =

v%:v-" =
A ALS i highly accurate and detailed method of landscape mapping ~ “

AlSt project cycle: 09.2017 1 05.2023
A2nd project cycle: 2022 7 2026 (2034)

https:/IW\MN.qeoportaI.sk/en/zbqis/als@j ,
https://www.geoportal.sk/en/zbgis/als/2netycle/

AALS i during the vegetation-free winter period

AALS products

Aclassified Point
- Clouds

ADigitaI Surface
Model OSM 1.0

ADigitaI Terrain
Model OTM 5.0



https://www.geoportal.sk/en/zbgis/als/
https://www.geoportal.sk/en/zbgis/als/2nd-cycle/

Quality parametersiof ALLSoproducts

A Accuracy:
A Accuracy control on paved surface:

Avertical accuracy of cloud points (ETRS89): values up to 0,10 m
Apositional accuracy of cloud points (ETRS8FM34):  values up to 0,20 m
AlStALaoroject cycle m,s 0,02m; 0,09m Mps 0,04m; 0,17ms
A2nd ALSroject cycle:  m, 4 0,01m; 0,05ms Mo 0,04m; 0,14ms

AQTM vertical accuracy tested on unpaved surfaces:

Ain build-up areas (grassland):
Aoutside build-up areas (fields):
Ain wooded areas:

A Average density of points:
A 15t ALS project cycle:
A density of last reflection points:

A\ density of points hitting the terrain:

A 2nd ALS project cycle:
A density of last reflection points:

A density of points hitting the terrain:

values up to 0,15 m
values up to 0,25 m
values up to 0,50 m

Number of Returns

157 52 p/m?

81 39 p/m?
341 45 p/m?
321 40 p/m?



®
Ot provision of ALS producilil®

Source of ALS productsUGEK SR ,

A1stcycle DTM5.0, DSML.0

A format: raster TIFF with resolutiong 1 x1 m

A2rd cycle DTM6.0, DSM2.0

A resolutiong 0,5x0,5m
A availablec LOT 04, 06, 07, 10, 20

A horizontal and vertical syster&JTSK(JTSKO3M4,

ETRS8IM34 + Rrpegs

o=

DTM ) \“\»‘ % ' it DM

AcClassified Point Clouds .
A format: LAZ ;1
A horizontal and vertical systers-JTSK(JTSKO3Mg,
ETRS8IM34 + hpes

Note:

SJITSKITSKO3) EPSG8353 #

He oy ¢ EPSG8357 _ 5

ETRS8TM34 ¢ EPSG: 3046 https.//www.c_;e_oportal.sk/en/z B

NeTrsso ¢ EPSG: 4937| bdis/als/provisiorals-products/ e

SJTSKJITSK) ¢ EPSG5514 b 5


https://www.geoportal.sk/en/zbgis/als/provision-als-products/
https://www.geoportal.sk/en/zbgis/als/provision-als-products/

Useof’ALS-products

Awithin our Authority (UGKK SR)
A refinement/updating of topographical dai@BGI®):
A processing of th©rthophotomosai®f Slovakia
A refinement of the water courses
A refinement of the location (position, height) of
geomorph)loglcalfeatures(peaks saddle,setc) and
verification of their names : ‘ '
A 3D bwldmg modelllng LoD2.

e/ Sy @, R a0 ! LoD2 C shape of the object W|th
Wt 7 ra S ‘ ! an emphasis on the shape of the
\¥ e & Eo R 4 roof covering

SGN

Densified SGN Densified

Vysoké Tatry 168 ca 770 39 ca 700
i ]
Vodny tok ZBGIS aktualizovany nad DMR 5.0 | ERIEL Tatry 22 callr 2 cars
em— Vodnj tok ZBGIS pévodny Zapadné Tatry g8 ca 148 23 ca 58




Orthophotomosaiof Slovakia

Format: TIFF + TFW 5l<
)

Coor ref. sys.: ITSK (JT

Western part of SR

Imagingperiod:
Summer2023

Availability:
July2024

Central part of S Q0
Imagingperiod:

Summer2024
Availability: https://www.geoportal. sk/en/zbcus/gj
May 2025 orthophotomosaic/

25 cm/pixel 20 cm/pixel 15 cm/pixel
INUMBEFOf ChAneISH 3 (RGB, 8-bity 4 (RGB+NIR, 8-bit) 4 (RGB+NIR, 8-bit)
(West RMSE,, = 0,17m)



https://www.geoportal.sk/en/zbgis/orthophotomosaic/
https://www.geoportal.sk/en/zbgis/orthophotomosaic/

Useoff DMR 5.0 to refinethe position
and 'height-of the JTatra mountai(iEM)

AAugust 20191 ALS products available from the TM region (ALS summer 2018)

) LOT 26 (Tatry): density of last reflection points: 30 p/m?
density of points hitting the terrain: 14 p/m?

Avertjcal accuracy - LOT 2qTatry): AT e Y B e R
A on paved surfaces: 0,04 m —,;-4’ = e f X };}'va:‘; BTN O e
A onunpaved surfaces: 0,23 m | . e L —He

ADTM from ALS i detailed location of individual objects

Ahigh detail and vertical accuracy of the new terrain mapping, which is
from several centimetres to decimetres depending on the terrain 8



Useof DM 5.0 to refine: the position
and height-of the Jatra mountains

AAugust 2020 i online reporti the map publisher
compared Aheirfilocations and heights of the peaks in ®
the Tatras with the heights on DTM 5.0 from ALS Ve ONE TATHY

A differences in heights i from a few meters to more than 100 m I a2t
A the biggest differencei 127m( Mal 8 Li tvor ovs§

ACause of the problem:
A original heights i unknown origin, unknown accuracy

A without the exact location of the feature (coordinates) i
it is not possible to find out the correct height

A different literature i different values of heights and names

Aconfusion of peaks Map pUb"SherS have
given/used different
? locations (altitudes) and
o , forms offeaturenames
— 9




Historyof-height measurement inthéA
(Jozef MarekGeodeti a kartografi v Tatrach, 2D19

Asince the 19t century i various specific measurements
of the heights of the main peaks 1 various heights

Afirst measurements i heights of the main peaks
were determined according to the height of the
trigonometric point (TP)

A Note: the trigonometric point was not always placed at the

highest point of the hill, but was placed at a point from which
there was a good view of the surrounding trigonometric points

Aheights of peaks without TP were determined from
aerial Images or by carto-metric method

Athe accuracy of the determination of heights is at the
meter level

Apresent I Global Navigation Satellite Systems (GNSS) =
Airborne Laser Scanning (LIDAR, ALS)

Various sources Asince 1998
(Different technologies 1 Various quality) 10




Revision:and updating of-Standardise
Geagraphicall Names{SGN)

Athe refinement of heights as well as positions T is linked to the SGN

AProblems: 1. ambiguously identified names of geographic features

2. incorrectly positioned geographical name on the map

Astandardised Geographical Name (SGN) i identifier i
orientation on the map, in the field, on the internet, in navigation

ADatabase of SGN i created from the State map series (Basic maps
BM10, BM 50) and Topographic maps (TM25, TM50)

A more than 130 000 SGN AAin the period 1995 2003

Caves and natural waterfalls: according to the Nature and
Landscape Protection Aetnatural monuments, under the

Ase|ected categories of SGN: responsibility of the Ministry of Environment of th&R

APeak; Pass, saddle; Valley: Ridge, back; €avegorge-Waterfall-

Ravine, gully, gutter; Slope; Lake, tarn; etc.

A gallery, lookout, terrace, wall, pillar, footbridge etc.

‘) Mther geomorphological formfi
L 11




Refinement.of positionof-geomorphologica
features-and verificationfof theirnames

AMateriaI used for refinement and completion of the SGN
r,,—(

ASGNi select categorie;
ADTM 5.0

. ”‘ !3. ; _. 3 -\-‘;;x'i =

DN 8
uments

ARNO PUSKAS
Ivan Bohus HOROLEZECKY

SPRIEVODCA
OdApoZ MONOGRAFIA
o nazvoch

VYSOKYCH TATIER

Ivan Bohus 00 A poZ o nazvoch VYSOKYCH TATIER

Q, VYSOKE
B TATRY.




Technological procedure

AAnaIyses of local extremegromn DTM 5.0

Aautomatlc generation of local extremes usidgcPythorscript
AMAXi to identify and locate peaksa GN feature claggeakwas used

as a benchmark

_ AMIN -to identify and locate saddles
AAutomatic shlft of theGN positionT under the condition of the suitability

of the shift[7 s
Automatic shift i

New GN position

documents

Auvtematic shift |«

GN position displayed|],t N
on the DTM5.0 :

2 '71985 39 -

SGN

el

GN positiondisplayed
on the DTM5.0

local extreme- MAX

New GN position
- manual shift

local extreme- MAX

TP

13




Technological procedure

ACorrections in maps after analyzing the GN location T position and
hight T major mistakes: SGN
Aaddition: Koprovsky ¢ t,2 t
Ashiftt Capi e vege, Di v 8§Swiegjgo &tHrlasnkaa
vega, Jampvwm§ejg@eruchheyga, Jastrabi

Correctionsat

L SR ~ & | the annotation
%%U | ' | . 9 . level

14



Proposal for newlocation of GN: featur

ASGN features on the main ridge of the High Tatras (part of TM)
ADensifi,cation (position, height and name) of GN features

ASGN: 58 features . - | .
— Original position  Correction of position
] It A2 ODISA paaksR3B 2 of SGN features and densification of GN
' A saddles: 20 Tl RS S S

ADensification
Apeaks: ca 180



Proposal for newlocation of GN: featur

ADensification (position, height and name) of GN features (category Peak
and Saddle) on the side ridges of the High Tatras

ASGN: peaks: 130 ASide ridges: 35
saddles: 19

ADensification:

Apeaks: ca 591

3 SR 2 |
g A saddles: ca528 Y




Examples Densification

Aside ridges: peak: J ah Rac? gt 2t

i

e = T iy R e\

ADensification:
Apeaks: 19
Asaddles: 18




Proposal for.newlocation of GN: featur

ADensification of Belianske Tatry

AGN ADensification:
Apeaks: 22 Apeaks: ca 117
Sedlo pod Asaddles: 2 Asaddles: ca 75
Prislopom

(Girok® sedlo, Sedlo poct




Proposal for newlocation of GN: feature

ADensification of Zapadné Tatry

ASGN ADensification:
Apeaks: 88 Apeaks: ca 148
A Parts: Osobita, Sivy vrch, Liptovské Tatry, Asaddles: 23 Asaddles: ca 58

Rohg8l e, Lerven® vrchy, Li ptovsk® kopy

Hutianske | T AZOFS
sedlo
® ®

19



