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Zaključci prethodnih prezentacija … 



Initiatives inside Croatia ... 



National Risk Assessment in Croatia

 Risk identification (2014)

◼ Top three

 Seismic risk assessment (2015) 

◼ Scenario for City of Zagreb (Sanja Hak)

◼ Counties

 Multi-risk assessment (2015) 

◼ Floods, fires, …

 Seismic risk assessment for counties (2015) 

◼ Very rough ,,,

 Assessment of risk management capability

◼ Risk Management Planning

◼ Implementing Risk Prevention and 

Preparedness Measures

 Updated seismic risk assessment (2018)

◼ Scenario for City of Zagreb (Miroslav Nastev)

◼ Big step forward
Distribution of average annual 

loss ratios in Croatia 
(Crowley et al. 2019)

Economic losses in mil. EUR for the worst-
case probabilistic hazard scenario with 

(Atalić et al. 2018)



System ?!?

intervention forces !

DRR platform administration !

Strategy ?

Prevention ? Responsible person ?

Awareness?

Risk mitigation ?

Seismic Risk Assessments ?

OEM

City Office of emergency 

management

only few in Croatia



Zagreb earthquake 2020

❑ Sunday, March 22: ML5.5 main event 06:24 am CET and ML4.9
aftershock 07:01 am CET 

❑ the epicenter 7 km north of the historical center, at a depth of 8 km

❑ seismic activity: more than 1.400 earthquakes in 45 days post-
earthquake

source: Croatian Seismological Survey, Department of Geophysics, Faculty of Science, University of Zagreb

http://www.pmf.unizg.hr/geof/seizmoloska_sluzba/o_zagrebackom_potresu_2020

main event: 

amax,A = 0,22 g 

amax,B = 0,20 g 

estimated soil type C 

ML5.5 ZAGREB EARTHQUAKE ON MARCH 22, 2020

http://www.pmf.unizg.hr/geof/seizmoloska_sluzba/o_zagrebackom_potresu_2020


Zagreb earthquake 2020

❑ COVID-19 lockdown

▪ a day before earthquake (luck)

❑ IMPACTS

▪ one fatality, 26 injured

▪ psychological shock and panic 
among citizens (> 20.000 left 
their homes)

▪ widespread damage (especially 
to invaluable historic center) 

financial losses far exceeding 
expectations for an event of 
this size which was much 
smaller than anticipated for 
the location photos from the historic center (source: HCPI, 2020; AIR-RMLD d.o.o.; Šavor Novak et al. 2020.)



Zagreb earthquake 2020

❑ DAMAGE: roofs, chimneys and gable walls

source: 
M. Todorić, HCPI, 2020, 

Šavor et al., 2020

URM
buildings



Zagreb earthquake 2020



POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

▪ VOLUNTEERING post-earthquake building evaluation effort initiated in 
collaboration between:

• Faculty of Civil Engineering Zagreb, 

• Chamber of Civil Engineers, 

• City Office for Emergency Management

• Civil Protection Directorate

• ...

 500 engineers on the field
(100 - 200 daily)

expert group of 25 people 
gathered at FCE

consultations with > 20 peopleCity/State Offices… > 20 people

“headquarters” about 10 people



POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

▪ Foundations
• Study on earthquake risk reduction in the City of Zagreb (OEM) , 2013-2020 (only Zagreb)

• EU project Matilda (MultinATIonal moduLe on Damage Assessment and CounTermeasures) 

• Platform for Disaster Risk Reduction (Ministry of interior)

• Exercises with intervention teams + Albania mission  

Matilda

Study on earthquake risk reduction

Exercises
❑ Istra 2017
❑ ZG POTRES 2018 
❑ Cascade’19 (Portugal)
❑ Jaska 2019
❑ ...

Albania



www.hcpi.hr

UNUSABLE DUE TO EXTERNAL RISKS 

UNUSABLE DUE TO DAMAGE

TEMPORARILY UNUSABLE AND 
REQUIRING A MORE DETAILED 
INSPECTION

TEMPORARILY UNUSABLE BUT CAN 
BECOME USABLE WITH SUGGESTED 
SHORT-TERM COUNTERMEASURES 

USABLE WITHOUT LIMITATIONS 

USABLE WITH A RECOMMENDATION 
FOR SHORT-TERM COUNTERMEASURE 

POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

TEMPORARILY
USABLE

UNUSABLE

USABLE

http://www.hcpi.hr/


Other activities



Other activities

❑ URGENT PROGRAM OF POST-EARTHQUAKE RECONSTRUCTION: manual

www.hcpi.hr/UPPO/

expert group of 23
people

“live” version 
(continuous updating)

http://www.hcpi.hr/UPPO/
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Other activities



Other activities



Other activities

Petrinja earthquake

damage assessment 
(again)

new laws
(again)

...
(again)



JOŠ … 

NOVI RAZORNI POTRES (3. put) ?!?
(tko?, pravna osnova? procedure?, edukacija?, odgovornost?)

35 volontera u HCPI stožerima
(GFZG, GradZG, Petrinjci, Glina, Sisčani, HKIG, HKA, HIS, firme, …)

28.3. 2021. – KRAJ ’’brzih/preliminarnih/sigurnosnih’’ pregleda
(tri mjeseca nakon potresa – kao i u Zagrebu)

oko 2000 ljudi !!!



Pouke iz prošlosti (Italija)

Molise (2002.)

• srušila se osnovna škola (27 učenika poginulo)
• formiranje nacionalnih centara (Hrvatska?) 

Istočna Sicilija (1990.)

• intervencije u propise
• nepovezana znanstvena istraživanja

Emilia Romagna (2012.)

• 27 ljudi poginulih 
• > 1.200 stambenih i 600 industrijskih zgrada 
• šteta od 12 milijardi eura 
• plan investiranja od milijardu EURA/7 god.



Lessons learned

❑ mala pljuska (lekcija) za Zagreb/Hrvatsku (nismo reagirali ranije, a imali smo priliku) 

❑ ključ je kontinuirano podizanje/održavanje svijesti o riziku od potresa (kroz sve aktivnosti)

❑ vrlo je nezgodno je rješavati niz problema u kriznim situacijama 
(riješiti se ’’sins’’ from the past)

❑ seizmički certifikat (u postupku)

❑ odnos energetske i seizmičke obnove (potpuno različiti pristup prije i poslije potresa)

❑ PLATFORM FOR EARTHQUAKE ENGINEERING (HCPI) – pojačanje kapaciteta fakulteta 
/povezivanje u platformu / interventna inženjerska služba !!!

❑ uključiti sve akspekte i gledati dugoročno

❑ donose se nove odluke, ali uvijek je problem novac !!!




