The Weather Warning System in Weather Analysis and Forecasting
Department of the National Meteorological and Hydrological Service

Renko T., P. Mikus Jurkovi¢, L. Kalin, M. Mokori¢, T. Hojsak, T. Kozari¢
Weather Analysis and Forecasting Department
DHMZ

Zagreb, November 2020.

? DRZAVNI HIDROMETEOROLOSKI ZAVOD www.meteo.hr Meteoroloski izazovi 7, 4.-5. studenog 2020.
% CROATIAN METEOROLO! AL AND HYDROLOGICAL SERVICE




Drzavni hidrometeoroloski zavod (DHI\/I?)
Croatian Meteorological and Hydrological Service

* Governmental body (State administration laws, NN 66/19, NN 85720) .
e Official body of scientific research

e Carries out expert activities of monitoring hydrological and meteorological
processes (Meteorological and hydrological activities law, NN 66/19)

|

Article 6: ... early warnings on dangerous meteorological,
oceanographic and hydrological events ...

I RENEAREREOE
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Structure of the national warning system

Forecasting Department (Zagreb, Split, Rijeka)
Forecasts and warnings

Ministry of the Interior
National Civil Protection

&

NATIONAL HEADQUARTER FOR SEARCH AND RESCUE AT SEA
(MRCC)

Local authorities, Civil protection, Fire brigades, ...
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Long history of warnings...

Warnings in Croatia have long history, warnings for sea traffic are
issued by the Maritime Forecast Department since 1947. via radio
(WMO standards) and today also via internet in several languages °*
(Croatian, English, Italian, German).

Example of WARNING issued on 17th March 2018.
“"LOCAL GUSTS OF SE WINDS 35-50, IN THE SOUTH ADRIATIC UP TO 60,
EASING GRADUALLY, AND IN THE NORTH ADRIATIC GUSTS OF NE WINDS 35-

55 KNOTS. SEA LOCALLY 5, IN THE SOUTH ADRIATIC 6. ISOLATED
THUNDERSTORMS. ”

“Ortliche Siidostbden, 35-50 kn, auf der Sidadria bis 60, aber nachlassend. Auf
der Nordadria Nordostbben, 35-55 kn. Das Meer stellenweise 5, auf der
Sudadria 6. Einzelne Gewitter.”

“I COLPI DI VENTO DA SE 35-50, SULL'ADRIATICO MERIDIONALE FINO A 60, IN
GRADUALE ATTENUAZIONE, E SULL'ADRIATICO SETTENTRIONALE I COLPI DI
VENTO DI BORA 35-55 NODI. IL MARE LOCALMENTE 5, SULL'ADRIATICO
MERIDIONALE FINO A 6. TEMPORALI SPARSI."

e Forecasts are also issued to:
NATIONAL HEADQUARTER FOR SEARCH AND RESCUE AT SEA
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Standard operating procedure :

STANDARD OPERATING PROCEDURE

DHMZ — MUP (RCZ — OCCZ)

> g- REPUBLIKA HRYATSKA
4 Ministarstvo unutarniih paslova

DHMZ Ravnateljstvo civilne zastite

ongoing res:
: " —
operation Announcement

Regular of bad weather
weather
Special forecast
forecast

Local government
bodies; Economic
and social entities
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We issue warnings on: We issue wafnings for:

e Wind

e Rain

e Snow/Ice

e Thunderstorms
e Extreme low

temperature

e Extreme high
temperature

e Fog

HE CENENM Bl
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For an issued warning to be effective, it requires a chain
of events:
The user must:

1. the warning
I/

2. the warning -‘Q’-

”

~

3. with the warning information

ol

4, the warning is relevant to him/her I@I

5. based on the warning

More reading: Severe convective storms in the European societal context by Charles A. Doswell 111
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To receive the warning -> dissemination — fast and efficient:

DHMZ & www.meteoalarm.eu
since 24.7.2017. warnings are in CAP format

NCAP
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To understand the warning and know what to do with the
warning information: .

since 29.12.2017. we provide generic impact advisories’
agreed with Civil protection i

Weather warnings: Karlovac regija

valid from 26.02.2018 00:00 CET Until 26.02.2018 23:59 CET
Extreme low temperature Awareness Level: Orange

hrvatski:

Iznadprosjectno niska temperatura zraka. minimalna temperatura od -14 do -10 °C BUDITE SPREMNI na hladnocu i izrazito niske
temperature. Zdravstveni rizik moguc je kod osjetljive populacije, ponajprije kod starijih, male djece i beskuénika. Slusajte i
postupajte prema savjetima danima od nadleznih sluzbi.

english:

Extremely low air temperature. minimum temperature between -14 and -10 °C BE PREPARED for cold and extreme low
temperatures. Health risks are possible in the vulnerable population, in particular senior citizens, small children and homeless
persons. Keep informed and follow the advice provided by the relevant authorities.

valid from 26.02.2018 10:00 CET Until 26.02.2018 23:59 CET
Wind Awareness Level: Yellow

hrvatski:
Jaki i olujni udari sjeveroistoénog vjetra. najjaci udar vjetra > 55 km/h BUDITE NA OPREZU zbog krhotina koje lete nosene jakim
vjetrom. Moguéi su lokalizirani prekidi u aktivnostima na otvorenom.

english:
Strong and stormy gusts of NE wind. maximum gust speed > 55 km/h STAY ALERT for debris carried by strong winds. Debris and
tree branches carried by the wind may cause localised interruptions in outdoor activities.

EORESHEE0EE E
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New Web and warning platform - Jufy 2018

% Croatian Meteorological and Hydrological Service ]

Aboutus | Contacts | Croatian
Home Dtz and Observations = Forecass - Cimats = infrastructure = Researdh and Cooperaton = Products an

A Wamings | [@

Current Wezther Warnings ges Hydrology Air Quaiy

Wed, Sep 26 Weather warnings

Tomarmow

oS
@ Gren N wamings
Vellow The westher & potantially danganous

Orange Tha weather i dangarcas

Show Tomorrow

Regian Awareness type d Hours 00
Osijek region
ZIagreb region
Karlovac region
Gospic region

Knin region

Rijeka region 4

Split region 4
Dubrovnik region 4
West Istrian coast &
Kvamner i Kvameric 4

Velebit channel &

Morth Dalmatia region &
Middle Dalmatia region 4

South Dalmatia region

@ Greentio warnings  Yellow Theweather is potentially dangerous * Orange The weather is dangerous @ Red The weatheric very dangerous
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Succesfull cross-sectoral cooperation of several state bodies:
Heat and Cold Waves warnings

Ministarstvo ! HRVATSKI ZAVOD ;'mlﬁﬁ'@é?gw %
zdravstva o ZA JAVNO ZDRAVSTVO
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Forest Fires ->

* Daily forecast — Fire Weather Index (FWI) -in 2014 special
warnings included e

More complex criteria — two criteria:

high FWI & passage of ‘dry front’ (with negligible or no
rain, followed by strong wind — Bora) OR high value of Haines
index (6) over large area (instability in the dry air), high TKE

 WEEKLY REPORT ON FOREST FIRES — VIDEO CONFERENCE
WITH ERCC (Emergency Response Coordinate Centre)

e Spain, Portugal, Greece, France, Italy, Croatia
and JOINT RESEARCH CENTRE
Long-term Fire Weather & Fire Danger Forecast
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Responding to high impact events

REPUBLIC OF CROATIA
Fire Weather Index Forecast
for 25.09.2018.

14:00 CEST
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DRZAVNI HIDROMETEOROLOSKI ZAVOD RH, Zagreb, Grid& 3
Sluzba za vremenske analize i prognoze
U Zagrebu, nadnevka 24.09.2018.
POSEBNO UPOZORENJE ZA POZARE RASLINJA
2a razdoblje - danas do kraja dana, sutra i prekosutra

Danas do kraja dana i sutra

Podruéje Republike Hrvatske na koje se odnosi upozorenje

Otoci srednje Dalmacije i juZna Dalmacija.

Opis sinopticke situacije

Postupno jacanje grebena sa zapada, prizemnc anticiklone.

Vremenska prognoza

Iako je danas do kraja dana mjestimice mogudée malo kife ili tek poneki g
zbog jake i olujne bure te velikih i vrle velikih klasa opasnosti na ol
srednje Dalmacije i na jugu Hrvatske, ukoliko izbije poZar, mogude su pd

. &  TERRA/MODIS
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Special interfaces for different customers
Example — Civil Protection

- - —— : e e
Naslovnica Aktualni podaci Prognosti¢ki materijal Kontakti Sadrzaj

DoBRO DOSLI NA STRANICE

DRZAVNOG HIDROMETEOROLOSKOG ZA'

Naslovnica | Aktualni podaci Prognoze vremena Prognosticki materijal Analize

» SadrZaj stranice

Aktualni podaci: Prognoze vremena: Prognosticki materijal:

Temperatura zraka Upozorenja Prognosticke karte ALADIN/HR

Oborina Posebno upozorenje za pozare 3-dnevne prognoza ALADIN/HR

Brzina i smjer vjetra Prognoze 10-dnevne prognoze ECMWF

Radiosondazni podaci Prognoze za Jadran (PMC)
Arhiva analiza:
Opasnost od Sumskog poZara Opasnost od Sumskog poZara

Analize po mjesecima i godinama
Polutjedne prognoze

Tjedne prognoze

Mjesecne prognoze
Sezonska prognoza

Sezonska prognoza - pozari
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Special interfaces for different customers
Example — Road authorities

ver PIC
Drzavni hidrometeoroloski zavod o S
Sektor za vremenske i pomorske analize i prognoze —
Sluzba za vremenske analize i prognoze
DHMZ Zzagreb, Grit 3 00000000000, °00000000009000950005%00000000

HRVATSKE CESTE TEHNICKE ISPOSTAVE O . o pet , b 2 e 18 00, 08 12 185/00;208 42 e 0o: o8

ceT 10.03. 58

Vremenska prognoza za sjevernu Hrvatsku 2 Vjetar (m/s): srednja brzina | udari
za danas, 31. oZujka 2020. od 8 do 20 sati

Dijelomice sun¢ano s promjenljivom naclakom iz koje sredinom dana i popodne moZe biti vrlo slabe
ssunjezice, Vjetar vec¢inom umjeren sjeveristocni.

Ukupna oborina u mm (plavo), snijeg u cm (sviletio plavo) i ledena kisa u mm (crveno)

Tablica s prognozom meteoroloskih pojava

| Vjeroj: za pojavu

OBORINE
-Illl-l_--ll__ _I m _
SNUEG

SNJEZNI POKRIVAC | Temperatura 1°C] 1 verojatnost za poledicu rste 3
NOVISNUEG > 5CM '
| Poledica
VIJEROJATNOST / VRSTA

| Temperatura
NAJNIZA (OD/DO)
|NAIVISA (OD/DO) | o L o e m . 0 00 oc 1

2 18
07.03. 57

Ukupna oborina (mm)

Vierojatnast poledice vrste 3

e, I e

{ Vjerojatnost za pojavu

i Nema pajave li rosulja koja se smrzava u dodiru s tlom.

ili rosulja koja se smrzava u dodiru s tlom &ija je

Mala vjerojatnost za pojavu e
i poj temperatura niza od 0° C.

Umjerena vierojatnast za pojavu Zaledivanje mokrog tla zbog pada temperature ispod 0°C.

Poledica nastala ponovnim  smrzavanjem ugaZenog

Velika vjerojatnost za pojava i 2
otopljenog snijega.

Vrlo velika vjerojatnost za pojavu Poledica nastala pri padanju snijega ili susnjefice.

Vrsta oborine i koliina do 04:00 2.3.2018.
Direktni izlaz iz numerickog modela
Kiza
Susnjezica =
Snijeg
Ledenazrnca
Ledens kiza
do3mmsh 3-6mmi3h vz 5
mmi3h
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Special interfaces for different customers
possibilities— tailored forecasts based on shape files

Dionica autoceste: Lucko - SvRok
12-satna modelska prognoza do 02. 03. 2018. u 07:00h

Ukupna oborina:
12-satna akumulacija
Snijeg:

12-satna akumulacija
Ledena kisa:
12-satna akumulacija

Vrsta oborine
(mm, snijeg cm)

Karlovac Bosiljevo Kapela ZutaLokva LickoLesce Gospic SvRok

— Tmax:

12-satni maksimum
— Tmin:

12-satni minimum

Temperatura (°C)

Lucko Karlovac Bosiljevo Kapela Zutalokva LickoLesce Gospic

10.0 Max udari:
75 12-satni maksimum

5.0 Udari vjetra (m/s)
25

q.'gcko Karlovac Bosiljevo Kapela ZutaLokva LickoLesce Gospic SvRok

Vjetar:

K‘*‘*,‘v"-’\‘/,{/JJ,J,;,L{*#J 12-satni srednjak
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