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UvVOD
Opcenito

Polozaj luka (mareografskih postaja) na isto¢noj
obali Jadrana za koje su prognozirana vremena nastu-
pa visokih i niskih voda za svaki dan u godini prika-
zan je na unutrasnjoj prednjoj korici. Izrazi ”Glavna
luka” i ”Sporedna luka” ne odnose se na geografski
polozaj, veli¢inu ili vaZznost navedenih luka.

U prvom dijelu (DIO I) navedeni su op¢i podaci i
harmonicke konstante za 8 glavnih luka te prognoz-
irana vremena nastupa i visine visokih i niskih voda
za svaki dan u 2019. godini.

U drugom dijelu (DIO II) su popravci vremena
i visina te ostale potrebne konstante za odredivanje
vremena nastupa i visine visokih i niskih voda za 9
sporednih luka na istocnoj obali Jadrana.

Na kraju publikacije je kalendar Mjesecevih mi-
jena u 2019. godini i hrvatsko-englesko objasnjenje
svih koriStenih oznaka i kratica.

Metoda prognoze

Prognozirana vremena nastupa i visine visokih
i niskih voda za 8 glavnih luka izracunana su po
harmonickom postupku iz 7 glavnih komponena-
ta morskih mijena. Harmonicke konstante za luke
Rovinj, Bakar, Split i Dubrovnik odredene su iz kon-
tinuiranog niza mareografskih registracija od 18.6
godina (Hrvatski visinski referentni sustav za epohu
1971.5 — HVRS71). Za luke Mali Losinj, Vis i Ploce
harmonicke konstante odredene su iz viSegodiSnjeg
kontinuiranog niza mareografskih registracija. Za
luku Zadar harmonicke konstante odredene su iz niza
mareografskih registracija od 18.6 godina (2003.5 +
9.3 godine).

Vrijeme

Vrijeme nastupa visokih i niskih voda je sredn-
joeuropsko vrijeme (SEV = UTC + 1h). Kada je na
snazi “ljetno vrijeme” treba dodati 1 sat prognoz-
iranom vremenu.

INTRODUCTION
General arrangement

Diagram showing locations of ports (tide gauge
stations) on the East Adriatic Coast is given on the
inside front cover. The terms Standard Port and Sec-
ondary Port have no reference with their geographic
position, size or importance.

Part I of these tables gives general data and
harmonic constants for 8 Standard Ports with daily
predictions of the times and heights of high and low
waters in 2019.

Part 11 gives time and height differences and other
constants which are used for prediction at 9 Second-
ary Ports on the East Adriatic Coast.

This volume also contains Phases of the Moon
given at the end of the book, as well as the list of
titles, symbols and abbreviations in Croatian and
English.

Methods of Prediction

All predicted times and heights of high and low
waters are calculated from 7 major constituents us-
ing the harmonic method. Harmonic constants for the
Standard Ports Rovinj, Bakar, Split and Dubrovnik
are calculated based on continuous observations of
the tide over a period of 18.6 years (Croatian verti-
cal reference system for epoch 1971.5 — HVRS71).
For the Standard Ports Mali Losinj, Vis and Ploce
harmonic constants are calculated based on continu-
ous multiannual series of tide gauge registrations.
Harmonic constants for the Standard Port Zadar are
calculated based on continuous observations of the
tide over a period of 18.6 years (2003.5 £ 9.3 years).

Times

All times of predictions are given in the Central
European Time (CET = UTC + 1h). When Summer
Time is being kept, one hour should be added to the
predicted times.



Visine

Prognozirane visine visokih i niskih voda su u
centimetrima iznad razine hidrografske nule. Hidro-
grafska nula je razina mora u odnosu na koju su pri-
kazane dubine na pomorskim kartama izdanja Hrvat-
skog hidrografskog instituta.

Morske mijene na istocnoj obali Jadrana
mjesSovitog su tipa s izrazenim nejednakostima u visi-
ni. Hidrografska nula definirana je kao ploha geoida
koja je odredena srednjom razinom nizih niskih voda
zivih morskih mijena na mareografima u Dubrovniku,
Splitu, Bakru, Rovinju i Kopru u epohi 1971.5, koja
se naziva “Hrvatski referentni sustav dubina mora za
epohu 1971.5 - HRSDM71”. Ona je odredena kao
srednjak nizih niskih voda na dane sizigija iz istog
niza mareografskih registracija iz kojeg je odredena i
srednja razina mora.

Meteoroloski utjecaji na morske mijene

Podaci u tablicama izracunani su za meteoroloske
uvjete bez vjetra i s barometarskim tlakom zraka od
1013 hPa. Promjenom meteoroloskih uvjeta nastaju
razlike izmedu stvarnih podataka morskih mijena i
prognoziranih. Razlike su uglavnom uzrokovane
jakim i dugim puhanjem vjetrova i neobi¢no visokim
ili niskim barometarskim tlakom zraka. Pri nizem
barometarskom tlaku razina mora ¢e se uzdizati, a pri
viSem Ce se spustati. Promjena visine razine mora uz-
rokovana promjenom tlaka zraka ne prelazi visinu od
30 cm, ali kad je razina mora u uzdizanju ili spustanju
zbog jakog vjetra, utjecaj tlaka moze biti znacajan.

Utjecaj vjetra na kolebanje razine mora je razlicit
1 zavisi od reljefa podrucja, smjera, brzine i trajanja
vjetra. Na isto¢noj obali Jadrana vjetrovi koji pusu
s obale snizuju a vjetrovi koji pusu s mora povisuju
razinu mora.

Heights

All predicted heights are given in centimetres
above Chart Datum. Chart Datum is understood to
be the datum of soundings on the latest edition of a
nautical chart edited by the Hydrographic Institute.

As in the area of the East Adriatic Coast tides are
of mixed type with pronounced inequalities in height.
Chart Datum is defined as geoid surface which is de-
termined as Mean Lower Low Waters of Spring Tide
on the tide gauges Dubrovnik, Split, Bakar, Rovinj
and Koper in the epoch 1971.5, called “Hrvatski
referentni sustav dubina mora za epohu 1971.5 -
HRSDM71”. Chart Datum is defined on the days of
syzygy from the same series of tide records as the one
used for the calculation of Mean Sea Level.

Meteorological Effects on Tides

Tidal predictions in these tables are computed
for meteorological conditions without wind and a
barometric pressure of 1013 hPa (1013 millibars).
Changes in meteorological conditions will cause
corresponding differences between the predicted and
the actual tide. Variations in tidal heights are mainly
caused by strong or prolonged winds and by unusual-
ly high or low barometric pressure. A low barometer
will tend to raise sea level and high barometer will
tend to depress it. Changes in level due to barometric
pressure seldom exceed 30 cm but, when sea level is
raised or lowered by strong winds this effect can be
important.

The effect of wind on sea level is very variable
and largely depends on the topography of the area,
as well as on the wind direction, speed and duration.
In general it can be said that in the area of the East
Adriatic a strong wind blowing straight onshore will
cause high waters to be higher than predicted, while
winds blowing off the land will have the reverse ef-

fect.






DIO 1/ PARTI

Tablica 1/ Table 1

Glavne luke (Opé¢i podaci i harmonicke konstante)

Standard Ports (General data and harmonic constants)

Geografske Harmonicke konstante / Harmonic constants
Red Glavne luke koordinate 7
br. Standard Port Geographical 0
§ anaararor Coogrdigates konst| M, Sz N, K, K, O1 P,
1. ROVINJ ¢ =45°05"N 49 | H 18.49 | 10.33 3.12 2.72 | 14.87 | 4.37 5.51
A=13°38"E g 276.0 | 281.5 | 2757 | 289.8 | 77.1 54.3 68.1
2. BAKAR @=45"18'N 33 H | 1050 | 5.44 1.87 1.36 | 12.73 | 3.74 | 4.70
A=14°32’E g | 250.2 | 251.9 | 250.1 | 2559 | 72.8 49.1 62.8
3. MALI LOSINJ ¢ =44"32’N 34 H 7.86 4.52 1.30 1.41 | 13.20 | 448 | 4.36
A=14°28"E g | 2399 | 2448 | 2439 | 231.7 | 645 49.1 61.5
4, ZADAR ¢ =44°07"N 23 H 5.76 3.06 1.08 0.74 | 11.40 | 3.27 3.98
A=1514E g | 221.6 | 220.5 | 228.7 | 199.6 | 52.9 53.6 53.7
5. SPLIT @=4330’N 20 H 7.63 5.17 1.21 1.26 7.77 2.34 | 2.90
A=1626"E g | 1339 | 1347 | 134.0 | 1446 | 64.5 40.1 54.4
6. VIS ¢ =43°04"N 17 H 7.35 5.16 1.30 1.23 7.89 238 | 2.73
A=16°12"E g | 107.0 | 1109 | 103.6 | 1129 | 56.4 423 49.2
7. PLOCE ¢=43°03"N 24 H 8.96 6.13 1.40 1.90 7.80 2.50 | 2.69
A=1727TE g | 111.6 | 121.0 | 133.8 | 113.2 | 51.8 394 | 456
8. DUBROVNIK @ =42°40’N 19 H 8.61 5.12 1.40 1.32 4.59 1.55 1.79
A=18°04"E g | 121.6 | 1264 | 1243 | 1409 | 729 464 | 633

OBJASNJENJE SIMBOLA / EXPLANATION OF SYMBOLS:

Z, - Visina srednje razine mora u centimetrima iznad
razine po kojoj su izracunane dubine na kartama

H - Amplituda komponente reducirana na srednju
vrijednost u centimetrima

g - Modificiran oblik faznog zakaSnjenja komponente

u stupnjevima koji dozvoljava direktnu upotrebu
astronomskog argumenta u odnosu prema

grinickom meridijanu
- Glavna Mjeseceva poludnevna komponenta
- Glavna Sunceva poludnevna komponenta
Elipticna Mjeseceva poludnevna komponenta
- Deklinacijska lunisolarna poludnevna komponenta
- Deklinacijska lunisolarna dnevna komponenta
- Glavna Mjeseceva dnevna komponenta
Glavna Sunceva dnevna komponenta

AR ZLE

~

™

~

Mean water level above Chart Datum
Mean amplitude of a tidal constituent

Modified epoch of a tidal constituent

Principal lunar semidiurnal constituent
Principal solar semidiurnal constituent
Larger lunar elliptic semidiurnal constituent
Lunisolar semidiurnal constituent

Lunisolar diurnal constituent

Lunar diurnal constituent

Solar diurnal constituent




Vrijeme i visina visokih i niskih voda

U ovim tablicama prikazana su vremena nastupa
1 visine visokih i niskih voda za svaki dan u godini
po mjesecima za 8 glavnih luka na isto¢noj obali
Jadranskog mora.

Da bi se odredila stvarna dubina mora u bilo koje
vrijeme, potrebno je dubini oznacenoj na pomorskoj
karti dodati visinu vode iz tablica za tu luku. Ako je
ispred visine vode u tablicama predznak minus (-),
treba visinu vode oduzeti od dubine oznacCene na
pomorskoj karti.

Times and heights of high and low water

The times and heights of high and low water are
tabulated for every day of the year for 8 Standard
Ports on the East Adriatic Coast.

In order to determine actual depth of water at any
time, it is necessary to add the height of tide for the
port concerned to the charted depth. If the tabulated
height of tide has a negative prefix (-), it is necessary
to subtract this height from the charted depth.



JANUARY ROVINJ 2019. SIUECANJ
VRIJEME I VISINA VISOKIH I NISKIH VODA
TIMES AND HEIGHTS OF HIGH AND LOW WATER
Dan Vrijeme Vigina Vrijeme Vi.sina Vrijeme Vigina Vrijeme Vi.sina
e Ttme Heights Ttme Heights Tlme Heights Tlme Heights
(h : min) (cm) (h : min) (cm) (h : min) (cm) (h : min) (cm)
1 05:44 81 13:12 19 19:37 55 23:58 43
2 06:27 82 13:49 12 20:27 60
3 00:56 45 07:04 83 14:23 7 21:08 64
4 01:43 46 07:38 84 14:54 4 21:45 67
5 02:25 47 08:09 83 15:23 2 22:17 69
6 03:02 48 08:38 82 15:51 2 22:48 70
7 03:37 48 09:06 80 16:17 3 23:17 71
8 04:12 48 09:35 77 16:43 5 23:46 71
9 04:49 49 10:03 73 17:09 9
10 00:16 72 05:32 49 10:33 68 17:36 13
11 00:49 72 06:24 48 11:06 62 18:03 18
12 01:27 72 07:36 47 11:47 55 18:34 24
13 02:13 73 09:21 44 12:53 48 19:10 30
14 03:08 74 11:10 37 15:35 43 20:04 37
15 04:09 76 12:11 29 18:20 46 21:42 43
16 05:07 78 12:54 20 19:30 53 23:23 45
17 06:00 81 13:31 12 20:12 59
18 00:37 45 06:47 84 14:06 6 20:49 65
19 01:35 43 07:31 86 14:41 1 21:24 71
20 02:24 42 08:12 87 15:15 -2 21:59 75
21 03:09 40 08:51 87 15:48 -3 22:33 78
22 03:53 39 09:30 84 16:22 -1 23:09 80
23 04:37 39 10:08 80 16:56 2 23:45 80
24 05:24 39 10:48 74 17:29 7
25 00:24 79 06:16 40 11:29 67 18:03 15
26 01:05 78 07:19 40 12:15 58 18:37 23
27 01:53 76 08:44 40 13:22 50 19:14 31
28 02:49 74 10:38 36 15:48 45 20:01 40
29 03:57 73 12:06 29 18:57 48 21:46 47
30 05:04 74 12:58 21 20:02 55 23:46 50
31 06:01 75 13:37 15 20:37 61




VELJACA ROVINJ 2019. FEBRUARY
VRIJEME I VISINA VISOKIH I NISKIH VODA
TIMES AND HEIGHTS OF HIGH AND LOW WATER
Dan Vrijeme Vigina Vrijeme Vi.sina Vrijeme Vigina Vrijeme Vi.sina
e Ttme Heights Ttme Heights Tlme Heights Tlme Heights
(h : min) (cm) (h : min) (cm) (h : min) (cm) (h : min) (cm)
1 00:59 49 06:48 77 14:09 10 21:06 66
2 01:49 48 07:27 78 14:38 6 21:31 69
3 02:27 46 08:01 79 15:05 5 21:55 72
4 03:01 44 08:33 79 15:30 4 22:17 74
5 03:31 42 09:03 79 15:54 5 22:38 75
6 04:02 40 09:32 77 16:18 7 23:01 76
7 04:34 39 10:03 74 16:41 10 23:25 76
8 05:09 38 10:34 70 17:05 15 23:51 77
9 05:49 38 11:08 64 17:29 20
10 00:22 76 06:39 38 11:48 58 17:55 26
11 01:00 75 07:49 38 12:44 50 18:23 33
12 01:49 73 09:35 36 14:47 45 18:58 40
13 02:59 72 11:22 30 18:35 48 20:49 47
14 04:26 73 12:26 22 19:28 56 23:28 49
15 05:41 75 13:10 14 20:01 63
16 00:49 45 06:39 78 13:48 8 20:32 70
17 01:43 41 07:28 82 14:23 3 21:02 76
18 02:27 37 08:11 84 14:56 1 21:33 80
19 03:07 33 08:50 84 15:29 1 22:03 83
20 03:46 30 09:28 83 16:00 3 22:34 84
21 04:23 29 10:06 79 16:31 7 23:05 83
22 05:03 29 10:43 74 17:01 13 23:36 81
23 05:45 30 11:21 67 17:30 20
24 00:09 78 06:32 32 12:04 59 17:56 29
25 00:44 74 07:35 34 13:02 51 18:18 37
26 01:27 70 09:17 35 15:38 46 18:14 45
27 02:32 66 11:24 31
28 04:17 65 12:33 25 20:06 59

10



DIO 11/ PART 11

Tablica 2 / Table 2

Sporedne luke (Op¢i podaci, popravci vremena i visina)

Secondary Ports (General data, time and height differences)

POPRAVAK VISINE
GEOGRAFSKE POPRAVAK HEIGHT DIFFERENCES
KOORDINATE
GEOGRAPHICAL VREMENA
COORDINATES TIME DIFFERENCES Visoka voda Niska voda
SPOREDNA High water Low water
LUKA
SECONDARY
PORT . . .- Visoka Niska Kvadr- Kvadr-
Some | Du | ol | Nods | S | | S |
N ‘% High Low Syzygy | Quad- | Syzygy | Quad-
water water rature rature
( ) ( ) (h min) (h min) (cm) (cm) (cm) (cm)
Glavna luka: DUBROVNIK (str. 93)
KORCULA 42 58 17 08| +0 13| +0 13| -1 -1 -1 -1
LASTOVO_UBLI 42 45 16 50 +0 13 +0 11 + 1 + 1 + 1 + 1
Glavna luka: SPLIT (str. 57)
ZLARIN 43 42 15 50 +0 43 +0 24 + 4 + 3 0 + 1
SUCURAJ 43 08 17 12 -0 23 -0 20 + 1 0 -1 0
MALI STON 42 50 17 42 -0 13 -0 11 + 3 + 2 + 1 + 2
Glavna luka: MALI LOSINJ (str. 33)
NOVALJA 44 33 14 53 -0 28 -0 29 -3 -3 -3 -3
BASKA 44 58 14 48| +0 14| +0 14 + 2 + 2 -3 -2
CRES 44 58 14 25 +0 8 +0 6 + 5 + 3 - 4 -2
Glavna luka: ROVINJ (str. 9)
PULA 44 53 13 51 -0 13 -0 15 - 11 -7 -3 -5
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Vremena nastupa i visine visokih i niskih voda u 9 sporednih luka na istocnoj obali Jadranskog mora
odreduju se dodavanjem popravaka vremena i visina podacima iz Tablice 1. Ti se popravci odnose na glavne
luke koje su u Tablici 2 tiskane debljim slovima iznad podataka za sporedne luke.

Primjer: Treba odrediti vrijeme nastupa i visinu prve visoke i prve
niske vode u Puli za 21. sijecnja 2019. godine.

1. Za sporednu luku Pula glavna luka je Rovinj (Tablica 2).

2. U Tablici 2 popravci vremena za Pulu:

- popravak vremena nastupa visoke vode 4t , =-0h 13 min
- popravak vremena nastupa niske vode At , =-0h 15 min

3. U kalendaru Mjesecevih mijena 21. sijecnja 2019. godine doba je sizigija.

4. U Tablici 2 popravci visina za Pulu:

- popravak visine visoke vode ~ 4h ,, =- 1] cm
- popravak visine niske vode dh , , =-3cm

5. Nastr. 9. za glavnu luku Rovinj navedeni su podaci za
21. sijecnja 2019. godine:

- vrijeme nastupa prve visoke vode ¢, =8 h 51 min
- vrijeme nastupa prve niske vode ¢, , = 3 h 09 min
- visina prve visoke vode h',, =87 cm
- visina prve niske vode h',, =40cm
6.  Algebarski se ra¢una vrijeme nastupa prve visoke i prve niske vode

u Puli za 21. sije¢nja 2019. godine:
t',, At ,=8h 51 min+(-0h 13 min) =8 h 38 min

tV.V,_ vV

ty, =t At ,=3h09min+(-0h15min) =2 h 54 min

N.V. N.V.

7. Algebarski se ra¢una visina prve visoke i prve niske vode u Puli za
21. sijecnja 2019. godine:

hVV:hyV.V. +AhV.V :87cm+(- 11 Cm) =76 cm
hNV:h,N.V.—i_AhNV =40cm + (-3 cm) = 37 cm
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The times and heights of high and low water for 9 Secondary Ports on the East Adriatic Coast
are obtained by applying Time and Height Differences tabulated in this Table to the daily prediction for the
closest Standard Port. The Standard Port to be used is that which appears in bold type above the associated
Secondary Ports.

Example: To find the time and height of the first high water and first

1.

low water at Secondary Port Pula on 21 January 2019.
For Secondary Port Pula the Standard Port is Rovinj (Table 2).

Time differences for Pula in Table 2 are as follows:

- time difference of high water At =-0h 13 min
- time difference of low water At , =-0h 15 min

On 21 January 2019 the Moon is in syzygy.

Height differences for Pula in Table 2 are as follows:

- height difference of high water Ah , , = - 11 cm
- height difference of low water Ah , , =-3cm

Times and heights of the first high and the first low water for
Standard Port Rovinj on 21 January 2019 are as follows:

- time of the first high water  t’, =8 h 51 min
- time of the first low water  t’, =3 h 09 min

- height of the first high water h’, =87 cm
- height of the first low water h’, =40 cm

Times of high and low waters at Pula on 21 January 2019 are
obtained by adding time differences as follows :

gy =0, T4t , = 8h 51 min+ (-0h 13 min) =8 h 38 min
b,y =t A4t =3h09 min+ (-0h15min) =2 h 54 min
Heights of high and low waters at Pula on 21 January 2019 are
obtained by adding height differences as follows :

h =h’, ,+t4h,, =87 cm+ (-1l cm) =76 cm

H W,

h,,=h, ,+4h,  =40cm+(-3cm) =37cm
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Dan (d)

Vrijeme (h, min)
Popravak vremena
Visina

Popravak visina
Sijecanj

Veljaca

Ozujak

Travanj

Svibanj

Lipanj

Srpanj
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Niska voda (N.V.)

NASLOVI, SIMBOLI I KRATICE
TITLES, SYMBOLS AND ABBREVIATIONS
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New Moon
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