NEWS AND ANNOUNCEMENTS

On the New Approach to Determining
Areas from Maps

In cartometry, a special branch
of cartography, a number of differ-
ent methods have been developed
to determine areas from maps. Ma-
ling (1989) specifies, among other
things, area determination based on
simple geometric figures, by com-
parison with standard figures, the
square method, the method of
counting the nodes of a square grid,
the method of measuring by going
around the edge of a territory (pla-
nimetrics), the weighing method.

The invention of the digitizer in
the 1960s made it possible to digitize
the boundaries of a polygon whose
area was to be determined. It so do-
ing, it is necessary to transform the
coordinates from the local digitizer
system using identical points, e.g.
the intersection of meridian lines
and parallels, into the map projec-
tion system in which the map was
made. From the coordinates thus
obtained in the map projection, it is
possible to calculate the area of the
polygon on the ellipsoid, not only
from the equivalent but also from
other projections if the projection
distortions are eliminated (Francula
etal. 1993, Francula et al. 2021).

Gillissen (1993) and van Gein
and Gillissen (1993) propose that in
calculating the areas of geodetic
polygons along geodetic lines, in-
terpoints be interpolated and that
all points of the geodetic polygon be
mapped to Albers' equal area conic
projection. If the sides of the geo-
detic polygon are short enough (e.g.
100 m or 200 m), it can be con-
sidered that all geodetic lines have
been mapped as line segments so
that the area can be calculated in
the Albers projection.

Pedzich and Kuzma (2012) believe
that the best solution for calculating
the area of geodetic polygons with
short sides is to map all points of
boundary polygons from an ellipsoid
into an equal area projection and cal-
culate the area in that projection. For
calculating the areas of the five largest
administrative units in Poland, they
map all the points of the boundary
polygons into Witkowski’s equal area
conic projection. The mean length of
the sides was between 45 m and 75 m.
In addition to this procedure, they
calculated the areas of administrative
units, among other things, according
to the formulas proposed by Karney
(2011). The maximum area difference
obtained by these two methods is
0.195 ha. A comparison with data from
Polish statistical yearbooks, given
with an accuracy of 1 ha, gives differ-
ences of several hectares. Data from
statistical yearbooks were obtained by
digitization from topographic maps at
a scale of 1 : 10,000, so the authors be-
lieve that the areas of the polygons
were calculated with greater accuracy.

Danielsen (1993), Sjoberg (2006)
and Karney (2013) derived formulas
for calculating the areas of geodetic
polygons, i.e. polygons whose sides
are geodetic lines, on an ellipsoid
without mapping that polygon into
the plane of a map projection.

In 2005, Google launched Google
Maps and Google Earth. Both of these
services have tools for measuring
lengths and areas. By measuring with
these tools, the lengths and areas on
the ellipsoid will be obtained, i.e. free
from projection distortions (Francula
2020). Figures 1 and 2 illustrate that
the length of the sides of a geodetic
polygon does not have to be taken

into account in Google Earth. The im-
ages show geodetic polygons with
sides approximately 1000 km long, If
the polygon in Figure 2 is compared
with the same polygon in the middle
of the map (Figure 1), a large distor-
tion of the areas is visible. 1 212 477
km? were obtained as the area of the
geodetic polygon in Figure 1, and 1
201 210 km? for the area of the same
geodetic polygon in Figure 2. The
difference is 11,267 km? or 0.9%,
which is the result of measurement
errors. Some GIS software (QGIS, Arc-
GIS Online, Global Mapper) also have
the ability to determine areas on an
ellipsoid (Francula et al. 2021). We do
not know how the specified services
and programs calculate the areas.
Their authors and manufacturers do
not provide information about this in
their user manuals. It is our opinion
that it is most acceptable to calculate
the geodetic coordinates ¢ and A on
the ellipsoid from the coordinates x, y
in the applied map projection and
then according to some of the known
formulas, e.g. Sjoberg (Sjéberg 2006),
to calculate the area on an ellipsoid.
Such an approach is particularly suit-
able for GIS software that allows the
determination of map areas in many
map projections. If our assumption is
correct, this is a novelty in relation to
previous procedures in which all cal-
culations were performed in the
plane, see Francula et al. (1993).
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0 novom pristupu odredivanju

povrSina s karata

U kartometriji, posebnoj grani
kartografije, razvijen je niz razliitih
metoda za odredivanje povrsina s
karata. Maling (1989) navodi, medu
ostalim, i odredivanje povrSine na
temelju jednostavnih geometrijskih
likova, usporedbom sa standardnim
likovima, metodom kvadrata, meto-
dom brojenja ¢&vorova kvadratne
mreze, metodom mjerenja obilaZe-
njem ruba teritorija (planimetrira-
nje), metodom vaganja.

Izum digitalizatora 1960-ih omo-
gudio je da se granica poligona Ciju po-
vréinu treba odrediti digitalizira. Pri-
tom je potrebno koordinate iz lokalnog
sustava digitalizatora s pomocu iden-
tiénih tocaka, npr. presjeka linija me-
ridijana i paralela, transformirati u
sustav kartografske projekcije u kojoj
je karta izradena. Iz tako dobivenih
koordinata u projekciji moguée je iz-
raCunati povrsinu poligona na elipso-
idu, ne samo iz ekvivalentnih nego i
ostalih projekcija ako se pri tome eli-
miniraju deformacije projekcije (Fran-
Culaidr. 1993, Fran¢ulaidr. 2021).

Gillissen (1993) te van Gein i Gilli-
ssen (1993) predlaZu da se u ratunanju
povrsina geodetskih poligona uzduz
geodetskih linija interpoliraju medu-
tocke i da se potom sve tocke geodet-
skog poligona preslikaju u Albersovu
ekvivalentnu konusnu projekciju. Ako
su stranice geodetskog poligona do-
voljno kratke (npr. 100 m ili 200 m),
moZe se smatrati da su se sve geodet-
ske linije preslikale kao duZine pa se
povrsina moZze raCunati u Albersovoj
projekciji.

Pedzich i Kuzma (2012) smatraju
da je za raCunanje povrsina geodet-
skih poligona s kratkim stranicama
najbolje rjeSenje preslikavanje svih
toCaka grani¢nih poligona s elipsoida
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Slika 1. Odredivanje povrSine geodetskog poligona u sredini karte.
Fig. 1 Determining the area of a geodetic polygon in the middle of the map.

u neku ekvivalentnu projekciju i ra-
¢unanje povrsine u toj projekciji. Oni
za ralunanje povrsina pet ve¢ih ad-
ministrativih jedinica u Poljskoj sve
tocke grani¢nih poligona preslikavaju
u ekvivalentnu konusnu projekciju
Vitkovskog. Srednja duljina stranica
bila je izmedu 45 m i 75 m. Osim tim
postupkom izra¢unali su povrsine ad-
ministrativnih jedinica, medu ostalim,
i po formulama koje je predloZio Kar-
ney (2011). Maksimalna razlika povr-
$ina dobivena tim dvjema metodama
je 0,195 ha. Usporedba s podatcima iz
poljskih statistickih godi$njaka, danih
s precizno$¢u od 1 ha, daje razlike od
nekoliko hektara. Podatci iz statistic-
kih godiSnjaka dobiveni su digitali-
zacijom s topografskih karata mjerila
1:10 000 pa autori smatraju da su po-
vr$ine poligona izraCunali s veéom
tocnoséu.

Danielsen (1993), Sjoberg (2006)
i Karney (2013) izveli su formule za
raéunanja povrS§ina geodetskih po-
ligona, tj. poligona Cije su stranice
geodetske linije, na elipsoidu bez
preslikavanja tog poligona u ravni-
nu neke kartografske projekcije.

Google je 2005. pokrenuo Google
Maps i Google Earth. Obje te usluge
imaju alate za mjerenje duljina i po-
vrsina. Mjeredi tim alatima dobit ée se
duljine i povrsine na elipsoidu, dakle
oslobodene deformacija projekcije
(Fran&ula 2020). Da se u Google Earthu
ne mora voditi ratuna o duljini stra-
nica geodetskog poligona ilustriramo
sa slikama 1 i 2. Na slikama su geodet-
ski poligoni sa stranicama duljina oko
1000 km. Ako se poligon na slici 2 us-
poredi s jednakim poligonom u sredi-
ni karte (slika 1) vidljiva je velika
deformacija povrSina. Za povrSinu
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New Undergraduate (Bachelor) University
Study of Geodesy and Geomatics in Varazdin

Fig. 2 Constituent session of the Council of the Department of Geodesy and Geomatics.
Slika 2. Konstituirajuéa sjednica Vijeca Odjela za geodeziju i geomatiku.

At the University North (ht-
tps://www.unin.hr/), in the Uni-
versity Center Varazdin, the new
undergraduate (bachelor) univer-
sity study of geodesy and geomatics
was launched in the academic year
2021/2022 (Figure 1).

It is a new, innovative and unique
study in Croatia in the STEM field
that combines traditional geodesy
with modern digital technologies

and approaches in geomatics. The
study program is interdisciplinary,
which enables students to acquire
knowledge from other disciplines,
primarily ~construction, transport
and the environment.

Teachers and associates of the
University North in the Department
of Geodesy and Geomatics (Figure 2)
have many years of experience and
knowledge in the areas of courses in

which they teach. The approach with
a lot of practical work and project-
oriented study provides additional
value to the students in acquiring
necessary skills and competencies.
Modern instruments, sensors
and equipment, software, modern
lecture halls and computer rooms,
competencies and knowledge of
teachers ensure high quality of the
study.
Vlado Cetlm
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Slika 2. Odredivanje povrSine geodetskog poligona blizu ruba karte.
Fig. 2 Determining the area of a geodetic polygon near the edge of the map.

geodetskog poligona na slici 1 dobi-
veno je 1212 477 km?,a 1 201 210 km?
za povrsinu jednakog geodetskog po-
ligona na slici 2. Razlika je 11 267 km?
ili 0,9 %, $to je rezultat pogreSaka
mjerenja.

I neki GIS softveri (QGIS, ArcGIS
Online, Global Mapper) imaju mogué-
nost odredivanja povrsina na elipso-
idu (Francula i dr. 2021). Ne znamo na

koji na¢in navedene usluge i programi
racunaju povrsine. Njihovi autori i
proizvodacdi u uputama za upotrebu
ne daju o tome informacije. Nase je
miSljenje da je najprihvatljivije iz ko-
ordinata x, y u primijenjenoj karto-
grafskoj projekciji izralunati geo-
detske koordinate ¢ i A na elipsoidu i
potom po nekim od poznatih formu-
la, npr. Sjobergovim (Sjéberg 2006),

izraCunati povrsinu na elipsoidu. Ta-
kav pristup narocito je prikladan za
GIS softvere koji omoguéuju odredi-
vanje povrsina s kanrata u mnogim
kartografskim projekcijama. Ako je
ta nasa pretpostavka tocna, to je no-
vina u odnosu na dosadasnje postup-
ke u kojima su se sva racunanja
obavljala u ravnini, vidi npr. Francula
idr. (1993).
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Novi preddiplomski sveuciliSni studij
geodezije i geomatike u Varazdinu

Na Sveucilistu Sjever, u Sveucilis-
nom centru Varazdin, pokrenut je u
akademskoj godini 2021./2022. novi
preddiplomski sveucilisni studij ge-
odezije i geomatike (slika 1).

To je novi, inovativni i jedinstveni
studij u Hrvatskoj iz STEM podrudja
koji spaja tradicionalnu geodeziju sa
suvremenim digitalnim tehnologijama
i pristupima u geomatici. Studijski pro-
gram je interdisciplinaran $to omogu-
Cava studenticama i studentima stjeca-
nje znanja iz drugih struka, ponajprije
graditeljstva, prometa i okolisa.

Nastavnici i suradnici Sveucilista
Sjever na Odjelu za geodeziju i ge-
omatiku (slika 2) imaju dugogodisnje
iskustvo i znanje u podrudjima kole-
gija na kojima drZe nastavu, a pristup
s puno praktinog rada i projektno

L

Slika 1. Prva generacija studenata Geodezije i geomatike u Varazdinu.
Fig. 1 The first generation of students of Geodesy and Geomatics in Varazdin.

orijentiranog studija daje dodatnu
vrijednost pri stjecanju potrebnih
vjestina i kompetencija.

Moderni instrumentarij i oprema,
softveri, suvremeno opremljene pre-

davaonice i radunaonice, kompeten-
cije i znanje nastavnika osiguravaju
visoku kvalitetu izvodenja studija.
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