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EMERGENCY MANAGEMENT

SEISMIC CASE: ACTIVATION TIME
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EMERGENCY MANAGEMENT

SEISMIC CASE:(_ t0 + 15’

The System produces
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EMERGENCY MANAGEMENT

SEISMIC CASE:(_ t0 + 30’

The System:

e analyses the HOSPITALS DATABASE, which contains number of beds available
and types of healthcare;

* locates the closest Hospitals (H);

* excludes, in function of the eventintensity, the Hospitals included in the
epicentral area.
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EMERGENCY MANAGEMENT

SEISMIC CASE: MASTER PROFILE
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SEISMIC CASE: MASTER PROFILE
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SEISMIC CASE: MASTER PROFILE
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SEISMIC CASE: MASTER PROFILE
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SEISMIC CASE: MASTER PROFILE
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EMERGENCY PLANNING
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EMERGENCY PLANNING

VOLCANICCASE

NATIONAL EMERGENCY PLAN, Mount VESUVIUS
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EMERGENCY PLANNING

VOLCANIC CASE

Mount VESUVIUS. PYROCLASTIC FLOWS

Rull Voleanol (2010) 72:1021-1038
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EMERGENCY PLANNING

VOLCANICCASE
Mount VESUVIUS. ASH FALL
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EMERGENCY PLANNING

VOLCANICCASE
Mount VESUVIUS. ASH FALL + PYROCLASTIC FLOWS
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EMERGENCY PLANNING

VOLCANICCASE

Mount VESUVIUS. ”RED ZONE” EXTENSION
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RISK ASSESSMENT AND DECISION SUPPORT
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE

MODEL STRUCTURE
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANIC CASE
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE

RESULTS
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Earthquakes i Earthquakes
L SRS S S >
0 t t3 t, ts
. g N Evacuation L - - _ . . R . ,
Rest Unrest Event Ante Normalization
Normalization
TOTALS TOTALS
N. COSTS TOTALS EQ1 gg 11; A;ELQSZ EQ;I-&-[)AZI;SEQ3 EQ1+EQ2+EQ3+|EQ1+EQ2+EQ3+
ASH ASH+PYR
DIRECT COSTS
1|Volcanic System enhanced monitoring 1.000.000 1.000.000 1.000.000 1.000.000 1.000.000
2|Mitigation costs - - - - -
3|Evacuation direct costs 86.022.314 86.022.314 86.022.314 86.022.314 86.022.314
4|Evacuation assistance costs 6.609.435.081 6.609.435.081| 6.609.435.081 6.609.435.081| 6.609.435.081
5|Emergency costs 756.005.294 756.005.294 756.005.294 756.005.294 756.005.294
6|Ash Cleaning-up costs - - - - -
7|Reconstruction costs 9.673.973 162.932.083 | 3.349.565.174 | 21.784.849.613 | 27.138.681.140
8|Rehabilitation costs 2.609.316.337 | 7.786.258.980 | 38.179.829.705 | 34.815.486.236 | 41.074.650.182
9|Delocalization costs - - - - -
10]Human health interventions costs 751.774.403 751.774.403 751.774.403 751.774.403 751.774.403
11]"Back home" costs 77.170.662 77.170.662 77.170.662 77.170.662 77.170.662
INDIRECT COSTS
Decrease in local value-added due to
12| psychological effects 4.755.195.009 | 4.755.195.009| 4.755.195.009| 4.755.195.009] 4.755.195.009
Change in Gross Local Product or in
13|local value-added 6.498.165.846 | 6.618.410.056 | 7.846.783.186| 8.586.578.302| 8.717.584.540
TOTAL COSTS 22.153.758.918 | 27.604.203.881 | 62.412.780.827 | 78.223.516.912 | 89.967.518.625
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
RESULTS

RECONSTRUCTION AND REHABILITATION COSTS

45.000.000.000
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35.000.000.000 <+

30000000000 <

25.000.000.000 +

20.000.000.000 -

mE sconstruction costs

15000000000 -+ m: s habilitation costs
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
MITIGATION MEASURES: TECHNOLOGICAL OPTIONS

Effectiveness and

compatibility with
recurring construction
typologies
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
MITIGATION MEASURES: TECHNOLOGICAL OPTIONS

ROOFING INSULATION

FINANCIAL AND ENERGY RESULTS

ROOHNG INSULATION 1. RISK
:umom Cont of intervention: 80 560 €
FA: 720 m* Fiscal inconts ves. 65%
Roof U-vakee: 2.0 W/m'K Potential enorgy saving: 44 018 KWy ASSESSMENT
Energy consumption (heating): 87.893 kwh'y Fuel type: nateral gas 10.9 Umc)
Energy wne intesamy: 122 kWhim's Fuel saving: 4.428 me/y (4.030 Uy)
€0, emasony 31ty 25 year NIV B3 002 €

25 yeat RA: 16, 27%
Cumulated Cash Sow (0ot discounted) 127 728 €

2. EXAMPLES OF RISK

POST RETROFIT ~:: ASSESSMENT

A 840 ot = . .

ool b 02 Wi = * Seismic

Energy conpumption (heating): 43 875 kWh/ly - .

Ky wve itemsity. S2 AW’ * Volcanic

€0, wmissions; 14 Uy PHOTOVOLTAIC SYSTEM .
o of ervecin: 33000 1 t:(;:\::"‘rvu ° Hydrogeologlcal
rmy /o S * Sea flood

PHOTOVOLTAIC SYSTEM Acausl ncrease i energy coRs: L%
25 yeur NPV 122 847 €
25 year 1RR. 25%

Cumulated cnh flow (not ducourted]: 221473 ¢

TECHNICAL DATA

Powee: 15 kWp

Energy production: 27.55% WWhjy

Average decay of Energy production: 0.9%/Yy
Azimunt: 0; Tile: 30

Al energy corsumption for bghtning.

3. RISK ASSESSMENT

S comngon i 4. AND DECISION
SUPPORT
* Emergency
management

* Emergency planning

* Economic impact and
mitigation measures
assessment

* User customized DSS

* Technical training

Co-benefits assessment:

- Multi-risk mitigation potential
- Urban regeneration potential
- Energy improvement potential
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
MITIGATION MEASURES: TECHNOLOGICAL OPTIONS

EQ - EARTHQLUAKE

it 1. RISK
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

VOLCANICCASE
MITIGATION MEASURES: TECHNOLOGICAL OPTIONS
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC SWARM CASE

SHORT TERM MITIGATION ASSESSMENT: POPULATION EVACUATION

1. RISK

Option 0: Option 1: Option 2: ASSESSMENT
to wait voluntary evacuation mandatory evacuation
l \ / 2. EXAMPLES OF RISK
ACTIONS EoSESSMIENT
= No impact variation = Installation of temporary camp etsmic
. . . * Volcanic
= Maintenance of temporary camp and assistance to population .
\ o e * Hydrogeological
= Quick assessment of buildings through safety surveys  Sea flood

COSTS
= Cost of set up and maintenance of temporary shelters

. . . . 3. RISK ASSESSMENT
» Social and economical disruptions

AND DECISION
SUPPORT
BENEFITS (only if main event occurs!) - Emergency
= Reduced number of dead management
= Reduced number of injured + Emergency planning
= Reduced post-event sanitary cost + Economic impact and

mitigation measures
assessment

¢ User customized DSS

MEDIA and COMMUNICATION MANAGEMENT * Technical training

G. ZUCCARO (zuccaro@unina.it)
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC SWARM CASE

SHORT TERM MITIGATION ASSESSMENT: POPULATION EVACUATION

Timeline: options 1+2

M.B. time of main shock is
assumed with 100%

Events affecting population behaviour ~ Probabiliy of occurence

Mitigation actions | | Main cost-benefit variables

Voluntary evacuation Alarming news Calming news

Set up of temporary camp event event

POINT OF ANALYSIS

MAIN

SHOCK

|
Shock perceived :
|
! I
|
|
|

by population
|

Seismic
swarm start

T' I'd——b-

tl} t1 tI t3 tq t_:, * t,{ * t....

Technical surveys start
Mandatory evacuation
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC SWARM CASE

SHORT TERM MITIGATION ASSESSMENT: POPULATION EVACUATION

Population Evacuation mitigation analysis: L'Aquila w/ People
Evacuation (Historical center)

Population count ® Building count ]

Crisis duration =] Evacuation peak

Tent camp ready =] Tech survey start iz

Camp capacity 3 Evacuation peak % . t f

Pop. in Camps % Pop. in Hotels %

Surveyor Teams = Building Surveys 8]

Small earthquake percaived by population A

News alarming (] News reassuring fifh

Class A % Class B %

Class C % Class D %

Earthquake slrke (=] Point of Analyss fifh

Cancel Previous

1. RISK
ASSESSMENT
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC SWARM CASE

SHORT TERM MITIGATION ASSESSMENT: POPULATION EVACUATION

1. RISK
ASSESSMENT

TOOL PARAM ETERS 2. EXAMPLES OF RISK

ASSESSMENT
INSTALLATION OF TEMPORARY CAMP (day) 6 « Seismic
TOTAL NUMBER OF PEOPLE IN TENTS (n) 10000 » Volcanic
TOTAL DURATION OF THE SEISMIC SWARM (days: 0-180) 90 * Hydrogeological
TOTAL NUMBER OF BUILDINGS (n) 1659 " Seaflood
TOTAL POPULATION (n) 11349
TS SAGATN P B | 5 wscassssve
: (day) AND DECISION
SURVEYORS' TEAMS ON THE FIELD (n) 2 SUPPORT
BUILDINGS SURVEYED PER TEAM PER DAY (n) 4 . Emergency
MAXIMUM PERCENTAGE OF SPONTANEOUS EVACUATION (%) 50 management
VARIABILITY DUE TO EVENTS AFFECTING POPULATION BEHAVIOUR (n) 0,4 « Emergency planning
SEISMIC SHAKE PERCEIVED BY POPULATION (day) 25 * Economicimpact and
ALARMING MEDIA/PRESS EVENT (day) 45 ;;2§:£z:tmeasures
CALMING MEDIA/PRESS EVENT (day) 50 S TR T
MAIN SHOCK (day) 45 * Technical training
POINT OF ANALYSIS (day) 45

G. ZUCCARO (zuccaro@unina.it)
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC SWARM CASE

SHORT TERM MITIGATION ASSESSMENT: POPULATION EVACUATION

1. RISK
ASSESSMENT

Economic impact input-output (example)
2. EXAMPLES OF RISK

INPUT (main event parameters) INPUT (main Evac. pre-EQ cost parameters) ASSESSMENT
Duration of seismic swarm (days) 90 Installation of temporary camp * Seismic
Time of main shock (day) 45 Evacuation management poleamie
Point of analysis (day) 45 Temporary camp management Hydrogeologica
y Y perany P g * Seaflood
OUTPUT NO MITIGATION MITIGATION
CASUALTIES 3. RISK ASSESSMENT
Deads 249 216 AND DECISION
Injured 734 620 SUPPORT
DIRECT COSTS* * Emergency
Evacuation pre-EQ - €9.171.533 e anmine
Sanitary costs € 1.572.387 € 1.330.165 « Economic impact and
>TOTAL DIRECT COSTS € 1.572.387 € 10.501.698 m“‘gat‘“tmeasures
assessmen
INDIRECT COSTS * User customized DSS
Deads € 28.989.015 €24.761.713 * Technical training
>TOTAL INDIRECT COSTS € 28.989.015 €24.761.713
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC SWARM CASE

SHORT TERM MITIGATION ASSESSMENT: POPULATION EVACUATION

TOOL PARAMETERS
INSTALLATION OF TEMPORARY CAMP (day) 6
TOTAL NUMBER OF PEOPLE IN TENTS (n) 10000
TOTAL DURATION OF THE SEISMIC SWARM (days: 0-180) %0
TOTAL NUMBER OF BUILDINGS (n) 1659
TOTAL POPULATION (n) 11349
SPONTANEOUS EVACUATION PEAK (day) 50 g
START OF SAFETY SURVEYS (day) 8
SURVEYORS' TEAMS ON THE FIELD (n) 5
BUILDINGS SURVEYED PER TEAM PER DAY (n) 4
MAXIMUM PERCENTAGE OF SPONTANEOUS EVACUATION (%) 80 g
VARIABILITY DUE TO EVENTS AFFECTING POPULATION BEHAVIOUR (n) 0,4
SEISMIC SHAKE PERCEIVED BY POPULATION (day) 25
ALARMING MEDIA/PRESS EVENT (day) 45
CALMING MEDIA/PRESS EVENT (day) 20 g
MAIN SHOCK (day) 45
POINT OF ANALYSIS (day) 45

1.

2.

RISK
ASSESSMENT

EXAMPLES OF RISK
ASSESSMENT

* Seismic

* Volcanic

* Hydrogeological
* Sea flood

3.

RISK ASSESSMENT
AND DECISION
SUPPORT
Emergency
management
Emergency planning
Economic impact and
mitigation measures
assessment

User customized DSS
Technical training

variated parameters —
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC SWARM CASE

SHORT TERM MITIGATION ASSESSMENT: POPULATION EVACUATION

1. RISK
ASSESSMENT

Economic impact input-output (another example)
2. EXAMPLES OF RISK

INPUT (main event parameters) INPUT (main Evac. pre-EQ cost parameters) ASSESSMENT
Duration of seismic swarm (days) 90 Installation of temporary camp * Seismic
Time of main shock (day) 45 Evacuation management poleamie
Point of analysis (day) 45 Temporary camp management Hydrogeologica
y Y perany P g * Seaflood
OUTPUT NO MITIGATION MITIGATION
CASUALTIES 3. RISK ASSESSMENT
Deads 249 209 AND DECISION
Injured 734 596 SUPPORT
DIRECT COSTS* * Emergency
Evacuation pre-EQ - €7.086.115 e anmine
Sanitary costs € 1.572.387 €1.279.267 « Economic impact and
>TOTALDIRECT COSTS € 1.572.387 € B.365.382 m“igati°"tmeasures
assessmen
INDIRECT COSTS * User customized DSS
Deads € 28.989.015 €24.332.145 * Technical training
>TOTAL INDIRECT COSTS € 28.989.015 €24.332.145
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT
SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

Mitigation scenario 1

Cost-Benefit input (examples)

B' C' D' D'Energyl D'Energy2

A 0% 50% 0%
B 30% 0%
C 30%

Mitigation scenario 3

0% 0%
0% 0%
0% 0%

B' C' D' D'Energyl D'Energy2

A 0% 50% 0%
B 0% 0%
C 0%

0% 0%
50% 0%
50% 0%

Mitigation scenario 2
B' C' D' D'Energyl D'Energy2

A 0% 50% 0% 0% 0%
B 30% 20% 0% 0%
50% 0% 0%

Calculated example

Mitigation scenario 4
B' C' D' D'Energyl D'Energy2

A 0% 50% 0% 0% 0%
B 0% 0% 20% 30%
C 0% 20% 30%

1. RISK

ASSESSMENT

2. EXAMPLES OF RISK

ASSESSMENT

* Seismic

* Volcanic

* Hydrogeological
* Sea flood

. RISK ASSESSMENT

AND DECISION
SUPPORT

* Emergency

management

* Emergency planning
* Economic impact and

mitigation measures
assessment

* User customized DSS
* Technical training
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

Building mitigation analysis: L'Aquila (M=10 +BR -PC) 1. RISK
ASSESSMENT
ANALYSIS Timeframe MITIGATION Bucdget INTEREST Flate
50 Yoars ~ 0 € 0 %
2. EXAMPLES OF RISK
ASSESSMENT
Target class: B Target class: G' Target class: D' * Seismic
Origin class: A 0 8% 0 % 0 % * Volcanic
Origin class: B o % o % ° ;lg:l;lcz)g:dologlcal
Origin class: C 0 %
Input parameters
. 3. RISK ASSESSMENT
1 [AEnergy Level 1 | ) Energy Level 2
—— Lo | BEwoyLovw — users interface AND DECISION
SUPPORT
" [0 Energy Lewel 1 [ Energy Lavel 2
ey e e (5% saving) {80% sarving v %* * Emergency
e [ management
Adeg.C 9 D' i Pl 0 % + Emergency planning
* Economic impact and
Thermal KWh 0 € mitigation measures
assessment
* User customized DSS
Government 0 % Energy retrofit o % * Technical training
Citizens 0 % Seismic retrofit 0
Cancel Previous m
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

1. RISK
Calculate impact variation following mitigation action ASSESSMENT

Buildingdamage (building distributionand Impact)— NO MITIGATION

e e 2. EXAMPLES OF RISK
B . | nl ASSESSMENT

* Seismic

* Volcanic

* Hydrogeological

* Sea flood

e _-{ 3. RISK ASSESSMENT
2 P AND DECISION
SUPPORT
Buildingdamage (building distributionand Impact)— MITIGATION « Emergency
Ty ey T = management
- Wl " SRE m + Emergency planning
* Economic impact and
mitigation measures
assessment
» User customized DSS
* Technical training
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

1. RISK
_ _ ASSESSMENT
Physical impact output
(example limited to Municipality of L’Aquila) 2. EXAMPLES OF RISK
ASSESSMENT
* Seismic
EVENT DATA' * Volcanic
SHAKEMAP 2 'grid_xyz_20090406_332', 42.33, 13.33, 8.8, 5.8 . Hvdlfrrgedological
* Seafloo
OUTPUT NO MITIGATION MITIGATION
3. RISK ASSESSMENT
CASUALTIES AND DECISION
Deads 249 199 SUPPORT
Injured 734 519 » Emergency
Homeless 10481 8159 management
BUILDINGS * Emergency planning
Building unsafe 2679 2031 * Economic impact and
Building losses 1301 881 0 [ S

assessment
* User customized DSS
* Technical training
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

1. RISK
Economic impact output (example) ASSESSMENT

OUTPUT NO MITIGATION MITIGATION

2. EXAMPLES OF RISK
DIRECT COSTS ASSESSMENT
Emergency management * Seismic
Evacuation post-EQ €37.248.424 €31.042.625 * Volcanic
Emergency management € 755.985.800 € 755.985.800 * Hydrogeological
Sanitary costs €1.572.387 €1.125.243 " Seaflood
Reconstruction
Rumble clean-up €28.241.574 €19.117.124 3. RISK ASSESSMENT
Rehabilitation €4.514.585.591 €3.356.701.491 AND DECISION
Reconstruction € 1.323.700.805 €931.903.990 SUPPORT
TOTALDIRECT COSTS € 6.661.334.581 € 5.095.876.273 * Emergency

management
INDIRECT COSTS * Emergency planning
Deads €85.174.769 €68.165.296 * Economic impact and
VA Evacuation €662.410.872 € 496.808.154 ;"sfszfj:q'z:tmeas‘"es
VA Psycho effects €129.962.133 €97.471.600 . User customized DSS
* Technical training

TOTAL INDIRECT COSTS € 877.547.774 € 662.445.050
TOTAL ECONOMIC IMPACT € 7.538.882.355 €5.758.321.323
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

Cost-benefit output (example)

Cost Benefit Analysis
Time Frame selection (year for EQ happening after mitigation measures implementation) ll
Direct cost (present value) without mitigation investments 7.045.684.
Direct cost (present value) with mitigation investments 5.381.608.713
Mitigation Measure Benefit Present value 1.664.075.73
Government Citizens Total

hlnbal cost of Mitigation measure -806.038.852 -821.442.977 -1.627.481.830
Lbﬂgatiun Measure Benefit Present value 1.664.075.732 - 1.664.075.732
Co-Benefits Present Value:

-Energy saving -

-Tax incentives (Energy) - -

-Tax incentives (Retrofitting) -283.063.980 283.063.980 -
Net Present Value 574.972.899 -538.378.99 36.593.90
Co-Benefits share -49,2 -52,53 0,0
Cost/Benefit Indicator 0,58 2.9 0.9
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

Cost-benefit output (example)

Cost Benefit Analysis

Time Frame selection (year for EQ happening after mitigation measures implementation)

5

Direct cost [present value) without mitigation investments

5.375.118.978

Direct cost [present value) with mitigation investments

Mitigation Measure Benefit Present value

4.105.603.52
1.269.515.4!]%

Government Citizens Total
Elnbal cost of Mitigation measure -806.038.852 -873.620.002 -1.679.658.85
itigation Measure Benefit Present value 1.269.515.408 - 1.269.51ﬁ
Co-Benefits Present Value:
-Energy saving
-Tax incentives [Energy) - -
-Tax_incentives [Retrofitting) -283.063.980 283.063.980 -
et Present Value 180.412.575 -590.556.02 -410.143.44
Benefits share -156,9% -47,9% 0.0
Cost/Benefit Indicator 0.82 3,09 1,32
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

Cost Benefit Analysis

Cost-benefit output (example)

Time Frame selection (year for EQ happening after mitigation measures implementation) 10
Direct cost (present value)] without mitigation investments 3.832.385.509
Direct cost [present value) with mitigation inwvestments 2.927.238.56
Mitigation Measure Benefit Present value 9!35.1#6.91&
Government Citizens Total
Ek}bﬂl cost of Mitigation measure -806.038.852 -921.804.427 -1.727.843.280
itigation Measure Benefit Present value 905.146.941 905.146.941
Co-Benefits Present Value:
-Energy saving
-Tax incentives [Energy) - -
-Tax_incentives [Retrofitting) -283.063.980 283.063.980 -
2t Presant Value -183.955.892 -638.740.44 -822.696.33
Benefits share 153,9% -44,3% 0.0
Cost/Benefit Indicator 1,30 3,26 1,91|
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ECONOMIC IMPACT AND MITIGATION MEASURES ASSESSMENT

SEISMIC CASE

LONG TERM MITIGATION ASSESSMENT: BUILDINGS RETROFITTING

Cost-benefit output (example)

Cost Benefit Analysis
Time Frame selection (year for EQ happening after mitigation measures implementation) S-Iﬂ
Direct cost (present value) without mitigation investments 990.261.242
Direct cost [present value) with mitigation investments 756.454.072
Mitigation Measure Benefit Present value 133.%?.1}'ﬂ
Government Citizens Total
Elnhal cost of Mitigation measure -806.038.852 -1.010.569.800 -1.816.608.652
itigation Measure Benefit Present value 233.907.170 - 233.907.170

Co-Benefits Present Value:

-Energy saving -

-Tax incentives (Energy) - -

-Tax incentives (Retrofitting) -283.063.980 283.063.980 -
Net Present Value -855.195.663| -727.505.82 -1.582.701.48
Co-Benefits share 33,1% -38,9% 0,0%
Cost/Benefit Indicator -16,40 3,57 7,77
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RISK ASSESSMENT AND DECISION SUPPORT

USER CUSTOMIZED
DECISION SUPPORT SYSTEMS

-

Decigion Makers

am

-
Crisis Simulation
Expert
c o~

b
Scenario Setup Decisions
= elements at risk A mitigation options
= FEEOURCEE & hazard intensities
— hazards A resource deployment Simulated Scenarios

y &.. — impacts
= risks

— resource consumption

O=

Crisis Management Strategies

- final aszessment

ﬂﬁl\ Assessment
1)

—visual comparison
i — multi criteria analysis

TECHNICAL TRAINING ON DAMAGE

anuvale di
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anno d gibilita
per edifici ordinari
in muratura
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AND VULNERABILITY ASSESSMENT
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USER CUSTOMIZED DECISION SUPPORT SYSTEMS

CRISMA SYSTEM

Integrated crisis management (web services based)

CRISMA INTERFACE

CHOICE of OUTPUT:

 Distrib. of people + Analyses ¢/B

+ Isoslsmal map = Distribution of « Multicriteria Analisys

* External q vulner. classes oo, Ve e 5 corceceer = o
temperature | 5" f_./7x) [C— : H C— : E

MITIGATIHON:
+ Increase of bulldings
reslstance

RESOURCES
MAMNAGMENT:
= Ambulance

HAZARD:
* Shake map

EXPOSURE:

HEHEE
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WORLD STATE BLACK BOX & a & BLACK BOX
(GIS) W {MODEL REGUIRED) [MODEL REGUIRED)
Shake map

Isosismal map
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USER CUSTOMIZED DECISION SUPPORT SYSTEMS

SNOWBALLSYSTEM

Cascading effects preparedness

DASHBOARD
Allows customization of screen combining Snowball modules widgets + any other APl needed by the end user

. : Filters Filters Retrieves .
. :::::::: scenario social contactsand .
. outputs data text mess. .
E IR EEEEENEEEpEEEEEEENEEEEEEEEN EEEEEEREEEEEEEREEEESR II.'.-IIl..lll.llllli‘lll-ll-
g EVENT LOG DATABASE &
Plays
’ — — — with
GRIDS/NETWORKS | | ~ ON DEMAND C.E. 'SOCIAL NETWORKS
SIMULATION TOOL SIMULATION SERVICE END USER
@Modules T _Produces customized scenarios Requests e - ; - m
pData mapnuﬁ&mm e MJ
@Roles Snowball consortium + local | g 580 needed dataly e nTORY DATA
O Backoffice tools/services
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TECHNICAL TRAINING

TECHNICAL TRAINING ON DAMAGE AND VULNERABILITY ASSESSMENT

* SEISMIC VULNERABILITY ASSESSMENT THROUGH AD HOC FORMS (CARTIS)
* VULNERABILTY FACTORS ASSESSMENT (MEDEA METHODOLOGY)
* ASSESSMENT OF POSSIBLE COLLAPSE MECHANISMS
* MITIGATION STRATEGIES ASSESSMENT

* COST/BENEFIT ANALYSES TO DEFINE THE MITIGATION STRATEGIES

Vulnerability Elements

M1

Absonce of connection between orthogonal walls and'or tie-beams or stringoowrse

at different levels

M2

Presance of stringcourses in breccia on masonnes with double facings

M3

Arry floors badly connected with the walls

Ma

Masonry of low quality, reduded reSsSiant area Hong 0ne or both directions

M5

High PERCENTAGE of apenings|

M6

Foundations Inacequate to resist

Vulnerability Elements

M7

[TRC 1 Proponooiance of walks of Fames with Il pancls characionzed by sTong masonry

Di#toront consistencies of the fou

RC 2 Propondenance of rames with beams and infill panals Charactonzod by weak masonsy

Presence of acded bulidings with

RC3 _Proporderance of rames with flat beams and infil panels charactorized by woak 1
RC 4 Frames with s baams Along the ANd infill panals characiarized by weak masonry |

M9

Variation of the structural system

RC Preponderance of kames with spandrel bearns slong the perimeder and RC core

M 10

RC Proponderance of wals

Presence of a raising and'or a stil

RC solated bulding

MmN

RC 8 Sesmic sont acconding 1o the law

Collapse Mechanism
1. Starey shear
s B o

2 Saopey shear
mechagism (upper

slores b

i

Vulnerability Factors
= Croond enbeedaent betwesn

thee walls fanth or without

comectons at oor bevels)

« Small ressstance ared i one
or mwo derectioms (1e. for
high percentage of openings
of small thickness of the
walls}

& Warianoos (o the reivance
wyvsbem ol the upper floors
{12 vamations in the wall
thickavess and or presence of
poortr quality masomry)

» Presence of heavy moofs

Presence of staggered levels

RC 9  Selsmic joint not accordng to the lvw

M2

Excossive dstance 1 be

RC 10 Absence of stocky elements

M3

RC 11 Knoe beams’ spit levels

Pushing structure and'or absency

RC 12 Stocky slements 106 ridbon windows

M 14

Presance of kntel with reduced b

RC 13 __Siocky slements for other causes

M15

RC 14 Rogular and compact plan

Prosence of lowered arches and

RC 15 __Regular a0d compact encugh plan

M16

RC 16  Not very compact plan

Local reduction of the masoncy &

RC 17 ADSence Of DOw Windows

M7

Local dscontinuities (filkng of okl

RC 18 Bow windows < 1.5m

3. Whole wall overtanasg

» Lack of comections between
orthogonal walls and'or of
it Of ning beaams

- Lnr_pr dysinmee hetween walls

RC 19 Bow windows > 1.5m

M1B

Presence of ridge beam of consid

RC 20 Medium wheelbase « & 5m

M1

Presence of openings in the pro)

RC 21 Medium wheelbase ranges from 4.5 10 6m

RC 22 Modium whesdbase » 6m

Wedium 528 of columNs al | * 1evel < 26cm

RC 24 Madium sce of columns af 1° leved ranges from 25 10 45em

RC 25 Modium sizo of columns at 1 * loved > 45cm

e - J"_' » Theusting roof and lack of
comwection between the wall
- LR — and the roof
4 Partial wall overtummyg » I_:\:\gr disiamee berween walls
= Thrustmg roof muxd lack of
i commection berween ihe wall
f and the noof
e = Hagh percentage of openmeas

RC 26  Infl paneis at 1 * level along 4 external sides

RC 27 Intll panels at 1* level along 3 exdemal sides

RC 28 Infil panels al 1* level along 2 exlemal sides

RC 29  Infill panais &1 1* level along 1 extomal sides

RC 30 Absence of #ill panels at 1° level

TC 31 Rearanrd columes

RC 32 Piolis outside the rame
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5 Wertical instabilsry of
the wall

I| l
E |
,u.-.t-__ R =

& Prédénde of nig beann
breach o mevonry bo doubds
wall

® Poor quality of the masodry

» Presence of imrermediary
fleors with poor smbsdmesnt
o the walls
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