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Abstract: The Ministry of Defence of the Republic
of Croatia started producing military topographic
maps that differ from the inherited cartographic
system in the projection, ellipsoid, and the manner
of designating the grid, format, margin contents
and scale system. Since the maps will be used for
purposes other than the military ones, the paper
looks back on essential characteristics in map
production in the new accepted cartographic
system.
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1. Introduction

The Armed Forces of the Republic of Croatia use
topographic maps, general topographic maps, sea
navigational charts, aeronautical charts and other
cartographic products in analogous and digital form
that were made in the former system or have been
recently published.

The analogous topographic system consists of
topographic maps at the scales of 1:25 000,
1:50 000, 1:100 000 and 1:200 000, and general
topographic maps at the scales of 1:300 000 and
1:500 000.

Till the moment when a new military topographic
and cartographic system will be made, existing mili-
tary topographic maps will be additionally equipped
with a new grid (UTM projection according to the
WGS84 data), and in the margin contents an ad-
equate explanation is given for using this carto-

graphic system with the indication of the differences
related to the inherited cartographic system.

2. Standards for military
topographic maps

The existing military topographic cartographic
system is too large for being maintained in the up-
dated form, and it does not provide cartographic
interoperability in the defence system that the Re-
public of Croatia would like to achieve (Horvat et al.,
1997).

In order to provide cartographic interoperability,
i.e. the adjustments of the Croatian military carto-
graphic system to the NATO military defence sys-
tem, the Ministry of Defence initiated the production
of topographic maps at the scale of 1:50 000 (Level
2), 1:250 000 (Level 1), and of city maps at the scale
of 1:25 000 (City maps).

The following standards have been accepted in
the production of new military topographic maps of
the Ministry of Defence:

1. Scale system and sheet format

2. Mathematical basis: UTM projection,
ellipsoid WGS84

3. Military reference grid system
4. Margin contents

The above-mentioned standards (STANAG —
Standardization Agreement) are the result of mu-
tual agreements among the member countries of
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Vojni topografsko-kartografski sustay
Republike Hrvatske

Slavko HORVAT, Zeljko ZELEZNJAK, Miljenko LAPAINE

Sazetak: Ministarstvo obrane RH zapocelo je s
izradom vojnih topografskih karata koje se u
odnosu na naslijedeni kartografski sustav razlikuju
u projekciji, elipsoidu, nacinu oznaCavanja u
pravokutnoj mreZi, formatu prikaza, izvanokvirnom
sadrZaju i sustavu mjerila. Kako c¢e se karte, osim
za vojne, koristiti i u druge svrhe, u ¢lanku je dan
osvrt na bitne karakteristike izrade karata u
novoprihvacenom kartografskom sustavu.

Kljuéne rije€i: vojna kartografija, vojne karte,
Hrvatska

1. Uvod

U Oruzanim snagama Republike Hrvatske u
uporabi su topografske karte, pregledne topografske
karte, pomorske karte, zrakoplovne karte i drugi
kartografski proizvodi u analognom ili digitalnom
obliku, nastali u bivSem sustavu ili novoizdani.

Analogni topografski sustav ¢ine topografske
karte u mjerilu 1:25 000, 1:50 000, 1:100 000 i
1:200 000 te pregledne topografske karte u mjerilu
1:300 000 i 1:500 000.

Do izgradnje novog vojnog topografsko-
kartografskog sustava na postojeée vojne
topografske karte dotiskuje se nova kartografska
mreza UTM-projekcije prema podacima WGS84, a
u izvanokvirnom sadrzaju daje se odgovarajuée
objasnjenje za upotrebu toga kartografskog sustava
i naznacuju njegove razlike od naslijedenoga
kartografskog sustava.

2. Norme za izradu vojnih
topografskih karata

Postojeci vojni topografsko-kartografski sustav
glomazan je za odrzavanje u osuvremenjenom
stanju i ne osigurava kartografsku interoperabilnost
u obrambenom sustavu kojem Republika Hrvatska
tezi (Horvat i dr. 1997).

Radi osiguranja kartografske interoperabilnosti,
odnosno prilagodbe hrvatskoga vojnog karto-
grafskog sustava zapadnom sjevernoatlanskom
vojnom obrambenom sustavu (NATO), Ministarstvo
obrane zapocelo je s izradom topografskih karata u
mjerilu 1:50 000 (Level 2), 1:250 000 (Level 1), te
karata za podrucje gradova 1:25 000 (City maps).

Pri izradi novih vojnih topografskih karata
Ministarstva obrane prihvacene su sljedeée norme:

1. sustav mjerila i format listova

2. matematicka osnova: UTM-projekcija,
elipsoid WGS 84

3. vojna pravokutna mreza UTM-a
4. izvanokvirni sadrzaj.

Navedene norme (STANAG - Standardization
Agreement) rezultat su medusobnih sporazuma
zemalja €lanica NATO-a. Vojne kartografske sluzbe
¢lanica Partnerstva za mir (PfP) prije ulaska u NATO
prihvacaju njegove kartografske norme i prema njima
izgraduju kartografski sustav koji osigurava
kartografsku intertoperabilnost (MORH, 2001).
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NATO. Military cartographic agencies of the mem-
ber countries of the Partnership for Peace (PfP) have
to accept the cartographic standards of NATO in
order to join it, and make a cartographic system that
provides the cartographic interoperability (MORH,
2001).

2.1 Scale System

Military map system is made of maps at the scale
of 1:1 000 000 (Level 0), 1:250 000 (Level 1) and
1:50 000 (Level 2). City maps will be made at the
scale larger than 1:35 000 (City map) (STANAG
3710).

The division of the International World Map at
the scale of 1:1 000 000 is accomplished by the
graticule of 4° latitude and 6° longitude.

The division of the International World Map at
the scale of 1:1 000 000 into three columns and four
rows (Fig. 1) results in 12 sheets at the scale of
1:250 000.

Individual sheets are marked with numbers from
110 12, by rows, starting from the North-West top in
the direction of East and South. The marking of map
sheets at the scale of 1:250 000 is supplemented
by the name of the most important city presented
on the sheet, and by the names of countries pre-

NR29 | NR30 | NR31 |NR32 | NR33 | NR34
64°
4
NQ29 [ NQso | N3t | na32 |na3s | NA®
60°
NP29 | Np3o | Npar |npaz | NP33 | NP3
56°
NN29 | NN3o | NN31 | NNB2 | NN33 NN 34
520
4
NM29 [ Nmo | nmar | amaz | NM3B | MM
48°
4
NL29 | NL3o | nLgt | NLs2 | NL33 N3
440
4
NK29 [ Nk3o | ka1 | nkaz | NK33 | NE 3
40°
34
NJ 29 NJ 30 NJ 31 NJ 32 NJ 33 N
36°
34
NH29 | Npao | nmar | a2 | wess | N
320
34
NG 29 NG 30 NG 31 NG 32 NG 33 NG
28°
34
NF 29 NF 30 NF 31 NF 32 NF 33 NF
24° _
6 o o 12 “1g° 2

sented on the sheet. The format of the map sheet at
the scale of 1:250 000 is 2° by the latitude and 1° by
the longitude. Maps at the scales of 1:250 000 in
analogous form are made in two versions, ground
maps and aeronautical maps (STANAG 3600).

The division of the map sheet at the scale of
1:250 000 into five rows and six columns results in
30 sheets at the scale of 1:50 000. The sheet for-
mat is 20’ by the longitude and 12’ by the latitude.

2.2 Mathematical Basis

Military topographic maps that have been used
so far are made in the Gauss-Kruger projection with
three-degree zones, on Bessel's ellipsoid 1841, with
the Prime meridian of Greenwich. The meridians with
the longitudes of 15° and 18° are central meridians,
and the linear scale along the central meridian is
0.9999. The characteristics of the map projection
used in the inherited cartographic system have been
dealt with in detail in technical literature (Bor€i¢
1955a, Bor¢i¢ 1955b, Borcic 1976, Peterca et al.
1974, Jovanovi¢ 1983).

The Universal Transverse Mercator (UTM) pro-
jection is used according to the WGS84 data for the
production of new military topographic maps. The
characteristics of the projection can be found in

1:1 000 000

1:250 000

NL 33
/
1 2 3
4 5 6
v
7 8 9 NL 33-09
10 1 12

Fig. 1. The scheme of a part of the division on the International World Map at the scale of
1:1 000 000 into sheets and designation manner

Slika 1. Shema dijela podjele Medunarodne karte svijeta u mjerilu 1:1 000 000 na listove i nacin
oznacavanja
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2.1 Sustav mjerila

Sustav vojnih karata Cine karte u mjerilima
1:1 000 000 (Level 0), 1:250 000 (Level 1)i1:50 000
(Level 2). Karte za podruéja vecih gradova (City map)
izradivat ¢e se u mjerilu krupnijem od 1:35 000
(STANAG 3710).

Podjela Medunarodne karte svijeta u mjerilu
1:1000 000 ucinjena je uz pomoc geografske mreze
od 4° geografske Sirine i 6° geografske duzine.

Podjelom lista Medunarodne karte svijeta u
mijerilu 1:1 000 000 na tri stupca i Cetiri retka (sl. 1)
nastaje 12 listova u mjerilu 1:250 000. Pojedini listovi
oznacavaju se brojevima od 1 do 12, po retcima,
pocevsi od sjeverozapadnog vrha u smjeru istoka i
juga. Oznacavanje listova karata 1:250 000
dopunjava se nazivom najznacajnijega grada
prikazanog na listu i nazivima drzava prikazanih na
listu. Format listova karte u mjerilu 1:250 000 iznosi
2° po geografskoj duzini i 1° po geografskoj Sirini.
Karte u mjerilu 1:250 000 u analognom obliku

N A
500 km A A

izraduju se u dvije inacice: topografske i zrakoplovne
(STANAG 3600).

Podjelom lista karte u mjerilu 1:250 000 na pet
redaka i Sest stupaca nastaje 30 listova u mjerilu
1:50 000. Format tih listova iznosi 20’ po geografskoj
duzini i 12’ po geografskoj Sirini.

2.2 Matemati¢ka osnova

Vojne topografske karte koje su do sada bile u
uporabi izradene su u Gau-Krigerovoj projekciji s
trostupanjskim zonama, na Besselovu elipsoidu
1841, s greenwichkim pocetnim meridijanom.
Meridijani kojima odgovara 15° i 18° geografske
duzine srednji su meridijani zona, alinearno je mjerilo
na srednjem meridijanu zone 0,9999. Karakteristike
kartografske projekcije koja se koristila u
naslijedenom topografsko-kartografskom sustavu
detaljno su obradene u struénoj literaturi (Borgi¢,
1955a; Borci¢, 1955b; Borci¢ 1976; Peterca i dr.
1974; Jovanovi¢ 1983).

A broj zone (34)

E.  O0mN

0°00'

3° 9°

[e]
srednji meridijan
central meridian

- 410000000 m N

Fig. 2. Representation of meridian zones and the definition of coordinate systems
Slika 2. Prikaz meridijanskih zona i definicija koordinatnih sustava
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national and foreign literature apart from STANAG latitude. Each meridian zone has its own independ-
(Peterca et al. 1974, Francula 2000, Lapaine 2000,  ent system of grid coordinates with the point of origin
MORH 2001). in the cross section of the equator with the central
meridian of that particular zone. The coordinates
increase in the direction of the East and the North
(See Fig. 2).

The horizontal coordinate axis is marked with the
letter E (East), and the vertical coordinate axis is

UTM grid zone is covered by two map sheets at
the scale of 1:1 000 000.

The characteristics of this mathematical basis for
the presentation of the territory of Croatia and the

parts of ne|ghbour|ng countries are as follows: marked with the letter N (North). For the purpose of
Q UTM grid zone: 33T and 34T avoiding the occurrence of negative values of the
Q the zone width is 6° by longitude, where coordinate E, a constant of 500 000 m is added to
15°and 21° are central meridians for them. For the points positioned South of the equa-

Croatia (33 and 34 are zone numbers), and o, 4 constant of 10 000 000 m is added to the co-
8° by latitude (row is T) ordinate N

unit of measurement: meter , ] )
In this way, each coordinate system will have a

point of origin for the Northern hemisphere (in me-
ters) 500 000 £, O V.

linear scale along the central meridian is In polar areas (i.e. North of the 84° of Northern
0.9996 latitude and South of the 80° of Southern latitude)
Q meridian convergence must be less than the Universal Polar Stereographic — UPS is used.
5 In this case, the point of origin is on the North (South)

The UTM grid system covers the area of the Earth  pole, the axis in the direction South-North is the pro-
from 80° of Southern latitude to 84° of Northern jection of the 0° and 180° meridians, the axis in the

abscissa axis: Equator
ordinate axis: central meridian

0O 0O 0o

180°
-90° Y—— Z—90°
33T
° 9 217 33°
T ==
e 233_5_4/ iﬁ\ 5/ %: | /jbg\;_\h et
SNESRNlinNIsesnaranE JNIDESNEERD v e S Daaa) RREN
Eam SIS [ 5% o
] N A ba B[ A T T A L L)
| TRt P DL BRI el LT NCEE s
i RN SEERRE A R
ail LT TR S
A CEed f s il /;j 4 3 e N
s I
8 RAA SARNEVINRIEAD
Ay LT NEEZISA
&P Y & n VNS
7] ) | 440 [ Sin
g Nl - .
/ it )
r& 1 1 ENE N
i ERERZi
Tk
8 1BeEeIERRRIBERR RNEBR 3 Y858 el is kit BERENEIEEYE LS
~/ _,_,_/\%,_\,NM_/—\/\\//\/\‘*\\_/; ’L—Iv-\/—\—’_/\’—_\“\ﬁ_\\_\
1 3|4|5(6|7|8|9|10/11(12]13|14[15|16]|17(18|19|20|21|22|23|24|25|26|27|28|29|30|31|32|33|34|35|36|37|38|39|40|41|42|43|44|45|46|47|48|49|50|51|52|53|54|55|56|57|58|59|60
&
90 A——B 90

180°

Fig. 3. Grid zone designation of the UTM military grid reference system
Slika 3. Oznake Cetverokuta vojne pravokutne UTM-mreZe
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Za izradu novih vojnih topografskih karata
upotrebljava se Univerzalna popre¢na Mercatorova
projekcija (Universal Transverse Mercator — UTM)
prema podacima elipsoida WGS84. Karakteristike
prinvaéene projekcije mogu se, osim u STANAG-
ima, naci i u domacoj i stranoj literaturi (Petercai dr.
1974; Fran€ula 2000; Lapaine 2000; MORH 2001).

Cetverokut UTM-a pokrivaju dva lista karte u
mjerilu 1:1 000 000.

Karakteristike te matematicke osnove za prikaz
podru¢ja Hrvatske i dijelova susjednih drzava su
sliedece:

Q cetverokuti UTM-a: 33T i 34T

Q $irina zone iznosi 6'po geografskoj duzini,
gdje su za Hrvatsku 15 i 21 srednji
meridijani zone (33 i 34 su brojevi zona), te
8’ po geografskoj Sirini (redak T)

mjerna jedinica: metar
0s apscisa: ekvator
os ordinata: srednji meridijan zone

linearno mjerilo na srednjem meridijanu
iznosi 0,9996

O 00 O

Pravokutni koordinatni sustavi UTM-a pokrivaju
podrucje Zemlje izmedu 80° juzne geografske Sirine
i 84° sjeverne geografske Sirine. Svaka meridijanska
zona ima svoj samostalni sustav pravokutnih
ravninskih koordinata s ishodistem u sjecistu
ekvatora sa srednjim meridijanom te zone.
Koordinate rastu u smjeru istoka i sjevera (vidi sliku
2).

Vodoravna koordinatna os oznacava se slovom
E (East = istok), a okomita koordinatna os oznacava
se slovom N (North = sjever). Radi izbjegavanja
pojavljivanja negativnih vrijednosti koordinata E,
pribraja im se konstanta od 500 000 m. Za tocke
koje se nalaze juzno od ekvatora jo$ se koordinati
N pribraja konstanta od 10 000 000 m.

Na taj nacin svaki koordinatni sustav imat ¢e
ishodiste za sjevernu hemisferu (u metrima) 500 000
E, 0N, azajuznu 500 000 E i 10 000 000 A.

U polarnim podrucjima (tj. sjevernije od 84°
sjeverne geografske Sirine i juznije od 80° juzne
geografske Sirine) upotrebljava se polarna
stereografska projekcija (Universal Polar
Stereographic — UPS). Tu je ishodiste u sjevernom
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Q konvergencija meridijana mora biti manja (juznom) polu, 0s u smjeru jug—sjever tvore
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Fig. 4. Marking system for the squares 100%100 km in the UTM military grid system (taken over from
STANAG 2211)

Slika 4. Prikaz oznacavanja kvadrata 100x100 km u vojnoj pravokutnoj UTM-mreZi (preuzeto iz
STANAG 2211)
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direction East-West is the projection of the 90° me-
ridian. Both coordinates are added the constant of
200 km.

2.3 UTM Military Grid Reference System

The identification of a point only by means of the
E and N coordinates is not unambiguous. The E
coordinate approximately corresponds to the dis-
tance from the central meridian of the belonging 6°
zone enlarged by 500 km, and the coordinate N is
characterized by the distance from the equator. The
information about the six-degree zone and the posi-
tion of point in respect to the equator is missing.

The specific use of maps for military purposes
gives an advantage to the presentation of the grid

on maps. For the purposes of unambiguous identifi-
cation of points anywhere on the Earth, the UTM
military grid reference system has been adopted.

The area of the Earth between the 80° of South-
ern latitude and the 84° of the Northern latitude is
divided into 60 North-South zones, each covering a
strip 6° wide in longitude that is marked with a
number from 1 to 60 starting with the zone between
180° and 174° West longitude and increasing East-
ward. Each zone is divided into 19 rows with the
height of 8° in latitude, and the last Northern 20th
row has the height of 12° in latitude.

Each UTM grid zone is marked with a number
(zone) and a letter (row). The number of the zone is
always given first, and then comes the letter for the

< 33. zona UTM sustava ~ 34.zona
UTM zone 33 " Zzone 34

0
yl

[~

UG VG WG

XG |YG

15°

Fig. 5. Labelling of the 100 000 meter squares of

18°

the UTM military grid at the territory of Croatia

Slika 5. Oznacavanje kvadrata 100x100 km vojne UTM-mreZe na podrucju Hrvatske
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meridijani 0° i 180°, os u smjeru istok-zapad
meridijan 90°. | jednoj i drugoj koordinati pribraja se
konstanta od 200 000 m.

2.3 Vojna pravokutna UTM-mreza

Identifikacija poloZaja toCke samo pomocu
koordinata E i N nije jednoznaéna. Koordinata E
priblizno odgovara udaljenosti od srednjeg
meridijana pripadajuce 6-stupanjske zone uvecanoj
za 500 km, a koordinata N karakterizira udaljenost
od ekvatora. Nedostaju informacije o tome u kojoj
se B6-stupanjskoj zoni tocka nalazi.

Specifiénost upotrebe karata u vojne svrhe je u
tome §to se daje prednost prikazu pravokutne
koordinatne mreze na kartama. U cilju jedno-
znacnosti identifikacije tocaka bilo gdje na Zemlji
prinvaéena je vojna pravokutna mreza UTM-a.

Podrucje Zemlje izmedu 80° juzne Sirine i 84°
sjeverne Sirine razdijeljeno je na 60 meridijanskih 6-
stupanjskih zona koje su pocevsi od meridijana —
180° smjerom na istok oznacene brojkama od 1 do
60. Svaka je zona u smjeru paralela razdijeliena na
19 redaka visine 8°, a najsjeverniji 20-i redak je Sirine
12°.

Svaki Cetverokut oznacen je brojem (zona) i
slovom (redak). Kao prvi uvijek se navodi broj zone,
druga je oznaka retka (Republika Hrvatska nalazi
se u Cetverokutima 33T i 347).

U polarnim podruéjima upotrebljavaju se slova
A, B,Y, Z. Svako je polarno podrucje podijelieno na
dvije zone. Na slici 3 dan je prikaz Eetverokuta vojne
pravokutne UTM-mreze.

Temelj vojne pravokutne UTM-mreze tvore
kvadrati stranica 100 km. PocCevsi od ekvatora u
smjeru sjevera i juga i od srednjeg meridijana na
zapad i istok definiran je sustav kvadrata
100x100 km ¢Cije su stranice u ravnini projekcije
paralelne s projekcijom ekvatora i srednjeg
meridijana pripadajuce zone.

Na taj ¢e nacin u podrucju ekvatora, s obzirom
na Sirinu 6-stupanjskog meridijanskog pojasa (668
km), nastati u smjeru od srednjeg meridijana prema
rubovima tri potpuna 100-kilometarska kvadrata i dva
nepotpuna “kvadrata” na rubovima Sirine 34 km. Sa
suzavanjem meridijanskih zona u smjeru polova
zona sadrzi u hrvatskim geografskim $irinama samo
4 potpuna kvadrata, rubni “kvadrati” su nepotpuni.

Svaki kvadrat oznacava se s dva slova, od kojih
prvo slovo oznacava stupac, a drugo redak.

Stupci se oznaCavaju pocevsi od meridijana 180°
u smjeru istoka slovima A do Z (bez | i O). Prvi rubni

uzi stupac je oznacen s A, iducih 6 potpunih (4. u
podrucju ekvatora) s B do G, idu¢a dva rubna (drugi
je vec¢ u susjednom pojasu) s H i J. Na tri se
meridijanske zone znadi, iscrpi cijela abeceda, a
pocevsi idu¢om zonom, oznacavanje 100-
kilometarskih stupaca se ponavlja.

Retci se oznacavaju od ekvatora u smjeru
sjevera. Retci u neparnim zonama (4. 1, 3, 5 itd.)
slovima od A do V, a zatim se redoslijed ponavlja.
Retci u parnim zonama (2, 4, 6 itd.) oznacuju se
najprije od F do V, a zatim se ponavljanizodAdo V.

Na slici 4 prikazan je na€in oznac¢avanje kvadrata
100x100 km u vojnoj UTM-mrezi, a na slici 5
prikazan je nacin oznacavanja tih kvadrata na
podrucju Hrvatske.

2.4 [zvanokvirni sadrzaj

Izvanokvirni sadrzaj je, za razliku od sluzbenih
karata, proSiren prije svega uputama za odredivanje
pravokutnih koordinata u vojnoj pravokutnoj UTM-
mrezi, pregledom glavnih kartografskih oznaka,
upotrijebljenim znakovima i kraticama te jo$ nekim
podacima (STANAG 3676). Taj tekst izvanokvirnog
sadrzaja, osim na nacionalnom jeziku, napisan je i
na engleskome.

Izvanokvirni sadrzaj je sljededi:

QO oznaka vojne Kkarte (serija, broj izdanja,
oznaka lista)

O oznaka Cetverokuta vojne UTM-mreze

O oznake kvadrata 100x100 km vojne UTM-
mreze

QO naputak za odredivanje pravokutnih
ravninskih koordinata to¢aka u vojnoj UTM-
mrezi s primjerom

Q priblizna vrijednost konverzije geografskih
koordinata iz WGS84 u koordinate po
Besselu

QO podatak o magnetskoj deklinaciji i
konvergenciji (zblizavanju) meridijana te
godisnjoj promjeni magnetske deklinacije
prikazano u stupnjevima i minutama

O podatak o ekvidistanciji

Q graficko mjerilo u km, miljama i jardima

3. Odredivanje koordinata objekata
u vojnoj pravokutnoj UTM-mrezi

Nacin odredivanja koordinata toaka u vojnoj
pravokutnoj UTM-mrezi takoder je normiran. U
uputama za izradu i upotrebu odgovarajucega
kartografskog proizvoda detaljno je opisan nacin
odredivanja koordinata to¢aka u vojnoj pravokutnoj
UTM-mrezi (MORH, 2001).
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row (the Republic of Croatia is situated in the UTM
grid zones 33T and 34T).

The letters A, B, Y, Z are used in polar areas.
Each polar area is divided into two zones. Fig. 3
gives the representation of spherical squares on the
military UTM grid.

The military UTM grid is made of squares with
the length of the sides of 100 km. Starting from the
equator Northwards and Southwards and from the
central meridian Westwards and Eastwards, a
100 000 meter system of squares has been defined
with its sides in the projection plane parallel with the
projection of equator and the projection of the central
meridian in the corresponding zone.

Regarding the width of the 6-degree meridian
zone (668 km), three complete 100 km squares and
two incomplete “squares” (34 km wide) will be made.
With narrowing the meridian zones in the direction
of poles, the zone contains only 4 complete squares
in the Croatian latitudes, the edge “squares” are in-
complete.

Each square is marked with two letters, with the
first letter marking the column, and the second mark-
ing the row.

The columns are marked starting with the 180°
meridian Eastwards with the letters from A to Z (with-
out | and O). The first narrower edge column is
marked with A, and the next 6 complete (i.e. in the
area of the equator) with B to G, the next two edge
columns (the other one is already in the neighbour-
ing zone) with H and J. The whole alphabet is thus
used for three meridian zones, and starting with the
next zone, the marking of 100 km columns is re-
peated.

Rows are marked from the equator Northwards.
The rows in odd zones (i.e. inthe zones 1, 3, 5 etc.)
are marked with letters from A to V, and then using
the sequence of these letters, the rows in even zones
(2, 4, 6 etc.) starting with the first one from F to V,
and the next one already from Ato V.

The Fig. 4 represents the way of labelling the
100 000 meter squares in the UTM military grid sys-
tem, and on Fig. 5 we can see the way of labelling
the 100 000 meter squares of the UTM military grid
at the territory of Croatia.

2.4 Marginal contents

The marginal data are, unlike on official maps,
supplemented first of all with the instructions for
determining the grid coordinates in the military UTM

grid, with an overview of cartographic signs, with
the signs and abbreviations used, and with some
other data (STANAG 3676). This text of marginal
data is written in English, apart from the national
language.

The marginal data are the following:

Q the designation of a military map (series,
edition number, sheet index)

Q the designation of the grid zone on the
UTM military grid

Q the label of the 100 000 meter square in
the UTM military grid system

Q instructions for determining the grid-
coordinate of points in the UTM military
grid with an example

Q approximate value of geographic coordi-
nate conversion in WGS84 into the
Bessel’s coordinates

Q the information about magnetic declination
and meridian convergence and the annual
change of magnetic declination presented
in degrees and minutes

Q equidistance of isolines
Q graphic scale in km, miles and yards.

3. Determination of object
coordinates in the UTM military
grid

The manner of determining the coordinates of
points in the military UTM grid is also standardized.
The manner of determining the coordinates of points
in the military UTM grid is given in details in the in-
structions for the production and usage of a certain
cartographic product (MORH, 2001).

Complete information about the coordinates of a
point consists of:

Q the designation of a grid zone — number,
letter (e.g. 33T);

Q the label of the 100 000 meter square —
two letters (e.g. WL);

Q point coordinates in the 100 000 meter
square with the requested accuracy —
numerical data.

The first half of a series of numbers gives the
coordinate in the horizontal direction — E (Eastwards
from the Western perpendicular 100 000 meter
square side), the other half gives the coordinates in
the vertical direction — N (Northwards from the South-
ern horizontal 100 000 meter square side).
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(33T WL 6682 5348

:

.

oznaka Cetverokuta
broj zone - 33
oznakaretka - T

oznaka kvadrata
100x100 km
stupac - W
redak - L

koordinata E koordinata N

Potpuni podatak koordinata neke toCke sastoji se
od:

O oznake Cetverokuta — broj, slovo (na primjer
33T);

Q oznake kvadrata 100x100 km — dva slova
(npr. WL);

Q koordinate tocke u kvadratu 100x100 km s
trazenom to¢noséu — preostali numericki
podaci.

Prva polovica niza brojeva daje koordinatu u
vodoravnom smjeru — E (na istok od zapadne
okomite stranice kvadrata 100x100 km), druga
polovica daje koordinate u okomitom smjeru — N
(na sjever od juzne vodoravne stranice kvadrata
100x100 km).

- —— =
320-4-3 (Donja Kupéina) . ey .
100 km: |
Ly JUBSASTOM BOJO JE PRIGAZANA Oznaka kvadrata 100x
- :Eﬂo,‘zrﬂkﬁ&w " PRG:EZ-!EUE 100 000 meter gid square identificabion.
Besselov clipsoid » e o
Hessel ellpoid Wi v soute i
Gaulb-Krigerova projekeija GRID OF LTM PROECTION
Gl L?;.m,.,-mr.m OV WGSS ELLIPSOD |
Greenwichki pocetni meridijan UTM zona: Primjer kvadrata mrede 1x1 km:
Greeawwch meridian 33T Sample 1000 meter grid square:
= t +54
1:25 000 Grid Zone Designation:
500 1000 1500 2000 m 178

P S S N —

I Statute Mile |
I Nautical Mile : ks

na zumljofvidu' 250 m u prirodi
m the map 250 m on the ground )

Klasifikacija cesta:
Road classification:

1. Proditaj oanaky kvadrata 100x100 km u kojem se nalazi todka WL
R igtiers icenifying 100 km square in which the point liss -~ i
2. Pro&ita) vrijednos! prve CXOMITE crte kvadraine mrede zapadno od tocke 66 | S e e
Asad large numbers labaling the VERTICAL grd fine i the west of point 3 § %
3. Procijeni udaljanost todke od te okomite crie & toénoséu od 10m 82 e f.
| Estimate the point distance from this verical grid ine 1o the nearest 10m os E
4, Prodita) vrijadnost prve VODORAVNE crie kvadraine mrede juino od odke 53 5= =
Read large numbars labetng the HORIZONTAL grid iing i the south of point B 3 3
5, Procieni udaljenost totke od te vodoravne crie s tofnodéu od 10 m 48
Estimate the point distance from this horizontal grd ine fo the nearest 10m | | }.‘] b
Oditanja poloZaja tocke s oznakom kvadrata 100x100 km WL 6E825348 ) S ;
Position rapcrt wilh 100 km square denbifcalion ] | E ::
Ofitanje poloZaja todike bez omake kvadrata 100100 km W o
Position r?.;m mia uf 100 km square identification | 66825348 1 '-;‘*E = E
| % #R IE
Oditanje pololaja toéke 5 oznakom UTM zone 4 A,
s et ‘33TWLE6825348

Driavne ceste
State Roads

COOADINATE CONVERSION WGSSA TOLOCAL DATUM:  Geographic: Add 17,5° Lengitde, Add 0.8" Lattude (apprar.}

Nerazvrstane ceste
Unclassified roads

Lokalne ceste
Local roads

Zupanijske ceste
County Roads

Fig. 6. Segment of the map at the scale of 1:25 000 Rakov potok (320-4-1)
Slika 6. IsjeCak karte mjerila 1:25 000 Rakov potok (320-4-1)
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33T WL 6682 5348

—

A A
grid zone 100,000-meter easting northing
designation square designation : !
zone number - 33 column - W pros¥oooooooooo P
row letter - T row - L ;| ac racyof 10m

The coordinates are given with following accu-
racy:

at 1 km e.g. 1497

at 100 m e.g. 144967
at10m e.g. 14399672
at1m e.g. 1438696724

The manner of determining the coordinates of
objects in the military UTM grid is given on the seg-
ment of the map at the scale 1:25 000 Rakov potok
320-4-1 (Fig. 6). The procedure for determining the
position of a selected point is the following:

1. Determination of the UTM grid zone

2. Determination of the designation of the
belonging 100 000 meter square

3. Determination of the full kilometre
Eastwards from the Western edge of the
belonging 100 000 meter square

4. Estimation of object distance from the
defined full kilometre with an accuracy of
10m

5. Determination of the full kilometre
Northwards from the Southern edge of the
corresponding 100 000 meter square

6. Estimation of object distance from the
defined full kilometre with an accuracy of
10m.

The coordinates of the selected point are 33T
WL 6682 5348.

4. Conclusion

The production of a new Croatian military topo-
graphic and cartographic system is a long-term proc-
ess. One of essential tasks of this system is to pro-
vide cartographic interoperabilities.

Providing cartographic interoperability does not
encompass only the production of standard carto-
graphic products. This system also includes the pro-
duction of adequate instructions for the usage of new
products and education of users. Civil geodetic and
cartographic potentials, apart from military carto-
graphic service, will also be included to a great ex-
tent, especially in the field of fundamental research
and the establishment of updated topographic
databases in the process of establishing carto-
graphic interoperability.
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Koordinate se daju s tocnoséu: 6. procjena udaljenosti objekta od odredenog
punog kilometra s to¢no$c¢u od 10 m.

na 1 km npr. 1497 Koodinate izab tocke su 33T WL 6682 5348

na 100 m npr. 144967 oodinate izabrane tocke su :

na10m npr. 14399672 -

natm npr. 1438696724, 4. Zakljucak

Primjer odredivanja koordinata objekata u vojnoj Izgradnja novoga hrvatskoga vojnog topo-

pravokutnoj UTM-mreZi prikazan je naisjeCku karte  grafsko-kartografskoga sustava dugotrajan je
mjerila 1:25 000 Rakov potok 320-4-1 (sl. 6). proces. Jedna je od bitnih zadaca toga sustava
Postupak odredivanja polozaja izabrane tocke je  osiguranje kartografske interoperabilnosti.

sljedeci: Osiguranje kartografske interoperabilnosti ne

1. odredivanje UTM-Cetverokuta obuhvaca samo izradu standardnih kartografskih
2. odredivanje oznake pripadajuceg kvadrata proizvoda. Taj sustav obuhvaca i izradu odgo-
100x100 km varajuc¢ih uputa za upotrebu novih proizvoda i
3. odredivanje punog kilometra isto&no od edukaciju korisnika. U osiguranje kartografske
zapadnog ruba pripadajuceg kvadrata interoperabilnosti, osim vojne kartografske sluzbe,
100x100 km u velikoj ¢e mjeri biti ukljuceni i civilni geodetsko-
4. procjena udaljenosti objekta od odredenog ~ kartografski potencijali, posebice u podrucju
punog kilometra s to¢no$¢éu od 10 m temeljnih istrazivanja i osiguranja osuvremenjenih
5. odredivanje punog kilometra sjeverno od topografskih baza podataka.
juznog ruba pripadajuceg kvadrata 85
100x100 km
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