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VULNERABILITY FACTORSVULNERABILITY FACTORS

FactorFactor ElEl
WhatWhat isis testedtested??FactorFactor

VulnerabilityVulnerability ElementsElements
VulnerableVulnerable

WhatWhat isis testedtested??

11)) LevelLevel ofof existingexisting welfarewelfare

The location and status of habitable human

settlements11)) LevelLevel ofof existingexisting welfarewelfare settlements.

The status and access to basic services.

Productive economic activity of population

ConditionsConditions andand QualityQuality

PopulationPopulation LivingLiving

Productive economic activity of population

The conditions of employment.

The level of income.

The level of education, etc.



VULNERABILITY FACTORSVULNERABILITY FACTORS

FactorFactor ElEl
WhatWhat isis testedtested??

H l ( il

FactorFactor
VulnerabilityVulnerability ElementsElements

VulnerableVulnerable
WhatWhat isis testedtested??

••TechnologyTechnology andand mediamedia

How to use natural resources (water, soil
and vegetation).

The location of the means of production.

2) 2) ResilienceResilience of of LivelihoodsLivelihoods

productionproduction..

••TechnologyTechnology andand qualityquality

housing,housing, infrastructureinfrastructure

Production techniques (crop husbandry ‐
breeding, etc.).

Location, housing type and quality of
socialsocial andand productiveproductive

••TheThe capabilitiescapabilities ofof thethe

peoplepeople toto adaptadapt

, g yp q y
materials used in construction.

The level of family organization for
production.

andand resistresist..
p

Location, technology, materials used in
the construction of social and productive
infrastructure.

VULNERABILITY FACTORSVULNERABILITY FACTORS

FactorFactor ElEl
WhatWhat isis testedtested??FactorFactor

VulnerabilityVulnerability ElementsElements
VulnerableVulnerable

WhatWhat isis testedtested??

3) 3) SelfSelf‐‐protectionprotection
The organizational situation of society

••TheThe capabilitiescapabilities ofof

individualsindividuals..

••TheThe levellevel ofof organizationorganization

dd i li l titi d ild il

(self‐help organizations).

practices or cultural values and self‐

d d lf h l landand socialsocial practicespractices dailydaily.. insured and self‐help social groups.



VULNERABILITY FACTORSVULNERABILITY FACTORS

FactorFactor ElEl
WhatWhat isis testedtested??FactorFactor

VulnerabilityVulnerability ElementsElements
VulnerableVulnerable

WhatWhat isis testedtested??

4) Social 4) Social ProtectionProtection

ProgramsPrograms andand socialsocial

The situation of social services and state

benefits.
ProgramsPrograms andand socialsocial
servicesservices.. The efficiency and effectiveness of works

of protection against hazards.

Level of investment in social programsLevel of investment in social programs.

level of public investments in areas at

risk.

VULNERABILITY FACTORSVULNERABILITY FACTORS

FactorFactor ElEl
WhatWhat isis testedtested??FactorFactor

VulnerabilityVulnerability ElementsElements
VulnerableVulnerable

WhatWhat isis testedtested??

5) 5) Political Political and democratic and democratic 
structuresstructures

The situation of social structures

The public participation in decision‐

making.

••ModelsModels ofof governmentgovernment
••SpacesSpaces ofof participationparticipation

making.

Spaces of social partnership.

The mechanisms for citizen participation••SpacesSpaces ofof participationparticipation
andand oversightoversight citizencitizen
••TheThe extentextent ofof rightsrights
humanhuman..

p p

and oversight.

The institutional fabric at the local,

i l ti lregional, national.

Migration.

Inequality and social exclusionInequality and social exclusion.



FOCUS ON DISASTER RISK MANAGEMENTFOCUS ON DISASTER RISK MANAGEMENT

THE DISASTER RISK MANAGEMENT

Making process of policies, strategies and practices to reduce the risks of 
disasters or minimize their effects

Whole territory Risk areas Disaster areas

The prospective management does
not generate new risk conditions

Corrective management
to reduce existing risk

Reactive management
preparedness and response

y

Identifying
problems

Building Solutions

DISASTER  MITIGATE RISKS AND 
ATTEND DISASTER 

AFFECTED AREAS AND PREVENTION PREPARE FOR DISASTERS
AFFECTED AREAS AND 

RECOVER

Identify evaluate and monitor hazards
Vulnerability analysis to identify the 
conditions of vulnerability to each identified 
hazard

Mitigate risks
Emergency response to disaster
Rehabilitation and reconstruction

Identify the areas of disaster risk
Establishing preventive measures



COMPONENTS OF RISK 
MANAGEMENT

PROSPECTIVE CORRECTIVE REACTIVE 

MANAGEMENT

PROSPECTIVE 
MANAGEMENT

CORRECTIVE 
MANAGEMENT MANAGEMENT 

Policy, planning and organization

Education and communication

Risk knowledge and information systems

Reducing risk factors

Funding mechanisms

Potential Risk DisasterExisting Risk

SCENARIO DESIGN ON THE IMPACT OF A 
HIGH‐MAGNITUDE EARTHQUAKE IN 

THE CITY OF LIMA, PERU

ESTIMATION OF THE SEISMICESTIMATION OF THE SEISMIC 
VULNERABILITY



SCENARIO DESIGN ON THE IMPACT 
OF A HIGH‐MAGNITUDE 

EARTHQUAKE IN THE CITY OF LIMA, 
PERU

HEIGHT OF BUILDING

ONE FLOOR TWO FLOORSONE FLOOR TWO FLOORS

THREE FLOORS FOUR OR MORE FLOORS

SOURCE: 
INEI / PREDES

SCENARIO DESIGN ON THE IMPACT 
OF A HIGH‐MAGNITUDE 

EARTHQUAKE IN THE CITY OF LIMA, 
PERU

CONDITION OF CONSERVATION

DETERIORATED IN CONSOLIDATION

CONSOLIDATED DENSIFIED

SOURCE: 
INEI / PREDES



SCENARIO DESIGN ON THE IMPACT 
OF A HIGH‐MAGNITUDE 

EARTHQUAKE IN THE CITY OF LIMA, 
PERU

MATERIAL OF BUILDING

BRICK OR CEMENT BLOCK ADOBE

WOOD / MAT
SOURCE: 
INEI / PREDES

/

SCENARIO DESIGN ON THE IMPACT 
OF A HIGH‐MAGNITUDE 

EARTHQUAKE IN THE CITY OF LIMA, 
PERU

TYPE OF HOUSING

INDEPENDENT HOUSE VILLA

APARTMENT IN BUILDING SPONTANEOUS SETTLEMENTS

SOURCE: 
INEI / PREDES



SCENARIO DESIGN ON THE IMPACT 
OF A HIGH‐MAGNITUDE 

EARTHQUAKE IN THE CITY OF LIMA, 
PERU

ESTIMATION OF RISK SCENARIO AND 
MAGNITUDE OF IMPACTMAGNITUDE OF IMPACT 

i d ( )

SCENARIO DESIGN ON THE IMPACT 
OF A HIGH‐MAGNITUDE 

EARTHQUAKE IN THE CITY OF LIMA, 
PERU

SEISMIC EVENT
PROBABLE MAXIMUM

Magnitude. 8,0Mw (15,26‐28).
Maximum intensity: VII on the Modified Mercalli Scale, between
Metropolitan Lima and Chimbote.
Average maximum acceleration: 350‐400gals, 22,23.
Epicentre. Opposite to Lima. 
Focus: Depth, 33km.
Extent of affected area: This study considers only to Metropolitan
Lima and the Constitutional Province of the Callao. Nevertheless a
real event will affect the departments of Lima, Ancash, Ica,
Huánuco, Junín, Pasco, Huancavelica.

PROBABLE TSUNAMI

Hypothesis sustained on

Characteristics. Train of waves of approximately six meters of
height.
Direction of the waves: west – east or west ‐ south‐east.Hypothesis sustained on

the basis of the study of the
tsunami of October 3, 1974

Direction of the waves: west east or west south east.
Speed of displacement: 837 km/h.
Width of the waves: up to 200 km.
Height of the waves: 6 meters
Experimental average time of arrival to the coast: 18 minutesExperimental average time of arrival to the coast: 18 minutes.
Measured time of arrival: 11 minutes to The Top.
Zone of flood: Variable, in agreement to the level of the area, with
ranges of impact for the height of the maximum foreseen flood.
Extent of affected area: The littoral of Metropolitan Lima the portExtent of affected area: The littoral of Metropolitan Lima, the port
and the coastal band of the Constitutional Province of the Callao.



EARTHQUAKE PREVENTION PLAN 2010EARTHQUAKE PREVENTION PLAN 2010

HOUSING CHECK SHEETHOUSING CHECK SHEETHOUSING CHECK SHEETHOUSING CHECK SHEET

The calculation was made on the basis of a card that requires 15 minutes to fill  The average number of The calculation was made on the basis of a card that requires 15 minutes to fill  The average number of The calculation was made on the basis of a card that requires 15 minutes to fill. The average number of 
chips per day is 32 (in an 8 hours)
The calculation was made on the basis of a card that requires 15 minutes to fill. The average number of 
chips per day is 32 (in an 8 hours)

SCOPESCOPE

At the national level and intervention in stages and priority
intervention areas, initially in some districts of Lima and Callao.

Ph  I  Ph  I  I iti l I t ti  A  (Pil t Ph )I iti l I t ti  A  (Pil t Ph )Phase I: Phase I: Initial Intervention Areas (Pilot Phase)Initial Intervention Areas (Pilot Phase)(D.S. 037-2010-PCM)

Cercado de Lima, 
Cercado del CallaoCercado del Callao, 
Rímac, 
Chorrillos.

PhasePhase IIII (adobe,(adobe, thatch)thatch) andand PhasePhase IIIIII (housing(housing inin outlyingoutlying areasareas fromfrom
poorpoor))::(Directiva 007 2010 INDECI/10 2)poorpoor))::(Directiva 007-2010-INDECI/10.2)

Critical districts of Lima and Callao

Phase IV or Phase Regional:Phase IV or Phase Regional:(Directiva 006-2010-INDECI/10 2)Phase IV or Phase Regional:Phase IV or Phase Regional:(Directiva 006-2010-INDECI/10.2)

Cities of the country.



BLOCKS FOR ACTION BY DISTRICTS

CERCADO DEL CALLAO

FUENTE: INEIFUENTE: INEI

EARLY INTERVENTION AREASEARLY INTERVENTION AREAS
HOUSING VERIFIED

AND INSTITUTION RESPONSIBLEAND INSTITUTION RESPONSIBLE

DISTRICT

HOUSES
INSTITUTION 

DISTRICT
RESPONSIBLEPLANNED VERIFIED

C ll 15 497 12 940 INDECICallao 15 497 12 940 INDECI

Chorrillos 10 167 8 045 MIN. DEFENSA

Lima 16 584 12 187
MIN. 

TRANSPORTES

Rímac 9 554 9 166 MIN VIVIENDARímac 9 554 9 166 MIN. VIVIENDA

TOTAL 51 802 42 338



IMAGESIMAGES

IMAGESIMAGES



IMAGESIMAGES

FASE II FASE II 
(Adobe Housing Verification and Thatch)(Adobe Housing Verification and Thatch)(Adobe Housing Verification and Thatch)(Adobe Housing Verification and Thatch)

Nº DISTRITO

VIVIENDAS POR DISTRITO
MINISTERIO A 

N DISTRITO
CARGO

TOTALES  ADOBE/QUINCHA

1 Breña 21,668 5,156 MINDES1 Breña 21,668 5,156 MINDES
2 La Victoria 49,007 4,951 MEM
3 Surquillo 23,671 2,812 INDECI
4 Barranco 9,440 2,627 MINDEF
5 Surco 75,164 2,168 MINDEF
6 Lince 15 701 2 044 MINAG6 Lince 15,701 2,044 MINAG
7 Magdalena 13,735 1,291 MINAM
8 Jesús Maria 18,234 1,109 MINDES 
9 Pachacámac 17,131 576 PRODUCE

TOTAL 243,751 22,734



FASE III FASE III 
(Verification of shacks outlying districts)(Verification of shacks outlying districts)

Nº
VIVIENDAS POR DISTRITO

Nº DISTRITO MINISTERIO A CARGO
TOTALES  PRECARIAS 

1 Ventanilla 70 874 44 474 MTC70,874 44,474 MTC
2 San Juan de Lurigancho 189,638 40,664 MVCS
3 Ate 108,849 25,251 MINDES

4 Villa Maria del Triunfo 83,947 22,430 MINDEF
5 Puente Piedra 51,139 19,627 MIMDES
6 Villa el Salvador 75 883 17 061 MINTRA6 Villa el Salvador 75,883 17,061 MINTRA
7 Carabayllo 45,198 14,518 MINAM

8 San Juan de Miraflores 69 942 11 138 MINAG69,942 11,138 MINAG

9 Lurigancho - Chosica 38,743 10,823 MINAM
10 Comas 95,036 10,598 MEM

TOTAL 758,375 216,584

ORGANIZATIONORGANIZATION
SOCIAL COMUNICATIONSOCIAL COMUNICATIONSOCIAL COMUNICATIONSOCIAL COMUNICATION



SOCIAL COMUNICATIONSOCIAL COMUNICATION

RECOMMENDATIONS FOR HOUSES BROCHURERECOMMENDATIONS FOR HOUSES BROCHURE

SOCIAL COMUNICATIONSOCIAL COMUNICATION

RECOMMENDATIONS FOR SCHOOLS BROCHURERECOMMENDATIONS FOR SCHOOLS BROCHURE



ORGANIZATIONORGANIZATION

SOCIAL COMUNICATIONSOCIAL COMUNICATIONSOCIAL COMUNICATIONSOCIAL COMUNICATION

Magnet sticker

Sticker

UsingUsing ResultsResults

Upon completion of Phase IV, the results of the verification process of
housing properly systematized will be employed by the regionalhousing, properly systematized, will be employed by the regional
governments in the adoption of preventive measures and actions aimed at
protecting life and property of the population exposed to risk of
earthquakes.

The information identified, is an important element in the development ofThe information identified, is an important element in the development of
vulnerability maps, plans, programs, projects and national and regional
activities, in order to improve response actions at the occurrence of an

th k f it d Additi ll it i h d th t f th ltearthquake of magnitude. Additionally it is hoped that from these results
is to implement a national policy for strengthening medium-term housing.
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