MEETING OF THE BSEC
AD HOC WORKING GROUP OF EXPERTS ON SEISMIC RISK
June 9, 2021

Recent activities on the seismic
risk assessment to improve
emergency response

‘ National Institute for Earth Physics

NIEP Institutul National de Cercetare Dezvoltare pentru Fizica Pamantului



NIEP

»wﬂ

N
J‘ ln'lelmedlate Vrancea
tharas campul:mg Crustathancea‘!

;. k&
el o)

P \\ﬂa‘?vnjogmogu S5 9
3 R

[T3Crustal seismic s
Selsmic events [Mw]
‘e3.4
®4-5
®5-6
“ Q6.7
@779

“awiiy

* . [vrancea subcrustal source

28° 29° 30° 31°
T T T T

ources
448

45°

g_atuAM;;é' - m%& p@?:(scomy/:s’
. . . é Baia Mare ' P .
Seismic hazard estimates : match? _ . |a‘s.(
p Cluj NAapoca
i M
1) Seismogenic sources (BIGSEES model) e
2) Vrancea intermediate-depth area % ‘
- Timisoara Sit‘)iu

3) PSHA -PGA corresponding to an ,
exceedance probability of 10% in 50 ‘ ,
years (BIGSEES)-Pavel et al., 2016 ' [
4) NDSHA — crustal sources B - '
5) NDSHA scenario VRI Mw7.4 at 90km

Constanta
A

ooy

T
warn

asoon

s 1
depth; replotted from Radulian et al., 2000 ‘ o ’
i+ * intermediate-depth events Mw 4-7.9 6) Zonlng Of the DGA ha.Vlng eXceedanCE
» crustal earthquakes Mw 3-5.6 T -
2) probability of 20% in 50 years P100-1/2013 3)
30° 20° 21° 29° wove 2wove zove wove wove P wave 2rove oot wove wyoe
— . i : ] : i { ] : g H :
M ege,,d o Legend N N
DGA [cm/s”2] . DGA [cmis*2] -1 4¢ ¥
<12 14 <25 A
Botosan 12-15
& g 25-50
® 50-100 ©® 50 -100 Scara /
@® 100 - 200 . ® 100 - 200 . 1:3,000,000 4 ;
®200-250 | 47°F ®200-430 & 2 LN SN
44 » 3
e
46° =
-4 .
' ./ﬂ’ﬁ-«piﬂ IS ..1 o~ : 450 b )
X S o seveeeven 7 500000 4 !
0% b eodoen ee0c000000 "
Crajova
‘ PN S e
- 4 T 3
a \.,}.\_..,.\_\/ i) A
v 100 200 km -~
L -~ 2 0 75 150 225 300
Il 1 g A i [ A [ 1 1 —— Kilometri '
24 250 210 220 230 24° 25 26° 270 28 20° e sl o = o po o o



NIEP

Risk criteria aggregation according to
National methodology for risk assessment

Risc Criteria T1- Physical Impact weight
C1.1. deaths 11,88%
C1.2. wounded 11,39%
C1.3. evacuated 10,23%
C1.4. People with no access to the basic services 9,36%
C1.5. Civil & industrial buildings 9,70%
C1.6. Transportation infrastructure 10,10%
C1.7. Utilities 9,97%
C1.8. Equipments 8,31%
C1.9. Afected area (antropic) 9,52%
C1.10. Environment (protected areas affected) 9,53%
TOTAL T1 - Physical Impact 100,00%
Risc Criteria T2- Economic Impact weight
C.2.1.Costs related to human losses 22,66%
C.2.2. Costs related to direct material losses 20,96%
C.2.3. Costs associated to environmental losses 19,92%
C.2.4. Costs for intervention forces 18,97%
C. 2.5. Indirect costs 17,50%
TOTAL T2 - Econimical Impact 100,00%
Risc Criteria T3- Psihological & Social Impact weigh
C.3.1. Interruption of daily life 49,40%
C.3.2. The psychological impact in society 50,60%
TOTAL T3 - psiho & social impact 100,00%
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RO-RISK project results underpin policy decisions aimed at reducing
disaster risk and increase the safety of citizens:

- An unified methodology for risk evaluation based on scenarios

- A national data base with input data

- Platform for risk communication with maps (national level)

- Emergency Reaction/Intervention capacity assessment

- Updated and increased quality of plans for prevention & emergencies
response
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» Development for ShakeMap purposes of GMPE for Vrancea intermediate-depth earthquakes -functional form derived by Nonlinear Mixt
Effects Regression accounts for event depth, magnitude, path, location (back-, along-, forearc) of the recording station and site effects
through fO fundamental frequency computed from H/V noise records and site class according EC8 (Manea et al., 2021, in press)
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* Development for ShakeMap purposes of GMPE for VVrancea intermediate-depth earthquakes

Scenario

May30,1990 VRI event Mw=6.9; h=89km
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Ultima actualizare: un minutin urms

Estimated most affected localities Severely injured people estimation

. SECTOR 3 - 509 (% 50%) victims; 273 (x 50%) severely damaged buildings
SECTOR 2 - 369 (% 50%) victims; 557 (+ 50%) severely damaged buildings
BUZAU - 280 (+ 50%) victims; 892 (+ 50%) severely damaged buildings
PLOIESTI - 187 (+ 50%) victims; 760 (+ 50%) severely damaged buildings

SECTOR 1 - 150 (% 50%) victims; 481 (x 50%) severely damaged buildings

O

Ultima actualizare: un minut in urmé

SeisDaRo Operational Dashboard for GIS interactive results dissemination to stakeholders

https://infp.maps.arcgis.com/apps/opsdashboard/i
ndex.html#/b9f10aa87424488285e119989349dad?
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Network-risk dashboard Analiza timpilor de interventie in caz de cutremur
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Scenariu: 4 martie 1977, Zona Vrancea, 7.2 ML, 94 km
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Last update: a few seconds 480

Integration of SeisDaRo results in a methodology for the estimation of emergency intervention delay times and

implications (the Network-risk toolbox for ArCGiS) https://infp.maps.arcgis.com/apps/opsdashboard/i
ndex.html#/595cde078f384e04bb09%ecclebffc143
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Common borders. Common solutions.

N T — Structures
a _ atScotzzr . = REDA platform Gas Pipelines
cross I;;?_:’n;: o 0:: erailizr::g parom o by providing reliable Real-Time information regarding the induced damages including...
common policies and strategies leading to (structures, gas pipelines, lifelines and geotechnical failures) Lifelines

sharing data, information and
competencies in order to respond to major
issues related to Earthquake
\ Preparedness & Emergency Response
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Geotechnical Failures

Smartphone app
(by providing...) prompt dissemination of respective alert information ....

Cross Border Area (CBA) Coverage
...By combining data and information from all sides of the
borders, REDAS will solve this problem and provide to

Educational Hub
(by providing...) improvement of the public response to

emergencies. the Target Group, accurate and reliable information
thus improving response efficiency in CBAs.
&
ADAPTABILITY )

Services & Software will be open to potential users and their modular
structure combined with focused dissemination activities, will ensure
both adaptation to other areas as well as future expansion in order to
fully cover the Black Sea Basin, ensuring sustainability and
multiplication of results. ]
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More solutions for effective seismic risk assessment, alerts and decision aid in emergency response at

http://www.infp.ro/ (services)

You are kindly invited to visit and contribute to the new site
https://wgesr.infp.ro/

Thank you for your kind attention

cioflan@ infp.ro
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