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Attachment 2

REPORT ON DISASTER PREPAREDNESS

MISSION TO PERU

6 ~ 14 October 1630

by J. Tomblin, UNDRO, Geneva

Background

The mission described in this report was undertaken for three main reasons,

namely that:

a)

It represents part of the general policy of UNDRO to promote better disaster
oreparedness in those couniries which from historical experience have been
shown to0 be highly vulneratle. Peru falls clearly within fhis zroup: its
per capita losses Trom natural disasters in historical time are among the

highest in the world;

There has been appreciable concern among zovernmenit zuthorities and ihe
population of Peru over the prediction of a very large earthguzke with
origin close to Lima in August 1981. This prediction became public know-
ledge in Peru in January 1980, and since that date has been repeatedly

mentioned in the news;

UNDRO has an interest noti only in identifying those aspecis of disaster
prevention and preparedness for which it can provide, or help to co—ordinate
external assistance for Peru, but also in learning, for apnlication in
preparedness vlamning in other parts of the world, the nature of the
problems created by so specific a prediciion of sc large and peotentially
devastating an event. (The desirability of documenting the response to

this prediction was indicated, for exazple, in the recomnendation of the
UNDRO-Unesco Interna<icnal Adviscry Commitiee orn Zarthguake Risk at 1%s

Third Session in Aoril 1980.)

It was orizinzlly intended that +he writsr's missiorn would be carried out



in company with two members of the United States Office of Poreign Disaster
Assistance (OFDA) which had expressed interest in joining with UNDRO to support
an enlarged programme of disaster preparedness in Peru. At the last minute, the
OFDA staff had to postpone their visit until two weeks after the writer's.
However, during the interval between hisg visit and theirs, the writer was able
to meet with the O0FDA staff and brief them verbally on the results of his

missione

During his stay of 9 days in Peru, the writer had four meetings with
officials of the National Civil Defense Committee (CNDC), two meetings with the
staff of the Geophysical Institute of Peru (IGP), and one meeting each with a
newly-created assessment committee for the IGP, with staff of the Regional
Seismological Centre for South America (CERESIS), the National University of
Pngineering (UNI), the Vorld Health and Pan-—American Health Organizations (OMS/
OPS), the Peruvian Red Cross (CRP), with senior officials of the UNDP office,
and with the N Emergency Cormitiee {responsible for the preparedness and relief
of over 200 UN system employees and their 1,000 devendents in Peru). Discussions
with these groups covered all types of natural disasiers affecting the region,

and dealt with issues relating %o prevention, preparedness and relief.

Je Layout of the Revort

The sequence followed in the remainder of this report will te to review the
functions of, and the discussions with each of the different groups met by the
writer in Peru. Following this, a number of projects will be outlined (Annex I)
which emerged from these discussions as possible objectives which could be
achieved with assistance from UNDRO and/br OFDA.

4. National Civil Defense Commitlee (CNDC)

The CNDC is the central element in disaster preparedness in Peru. It has a
permanent staff of 97 people including 23 administrative and professional staff
and 24 technical staff. It also currently employs on short-term coniracis a
further 46 staff including 20 professionals. The CNDC has the responsibility
for carrying out or co-ordinating studies of vulnerability, risk analysis, the
plarming and implementation of proiective measures priocr {0 a3 disaster, and
relief after it.
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The writer learnt about these activities in the course of four meetings.
The first of these consisted of formal presentations by {he Director—in=Chief
end by four of his senior staff, to a gathering including the entire UN System
Emergency Committee as well as the writer. (This meeting had been planned
independently of the writer's visit but was fixed to coincide with it so that
it would form an appropriate briefing for him as well as for the UN Emergency
Committee.) The presentations illustrated the nature and distribution of

natural hazards in Peru (among which earthquakes predominate), the details of

e
]
9

the specific prediction for and the current siztus of studies in vulnera-
bility analysis. They reviewed methods of public education, gave examples of
preventive measures and an inventory of expected requirements following a major
disaster. This first meeting ended with a short review by the writer of the

Tunctions of UNDRO and the reasons for its present interest in Peru.

The rema2ining three meetings with the CNDC were round-table discussions,
sach one with between € and 10 of the administrative and professional staf. A%
the second meeting, the writer described a number of Jisaster scenarios, pointed
out some of the practical problems which had been encountered, ané invited the
CIXDC staff to consider whether <hey might face sizilar oroblecs and what thery
would do to solve them. He also invited the staff to consider and propose at a

later meeting how they thought UNDRO could be of service to thenm.

The purpose of the third meeting with the CNDC was for the writer to ses
the operations centre and telecommunications room, and to discuss operating
procedures. The telecommmnications room was very inadequately equipped: it
lacked medern egquipment, standby vower, and the capacity o comrmunicate on any

frequencies other than the CNDC's own.

Trhe fourth and final rcund-table meeting was atsended by Procfessor
Je Kurciwa (Engineer at the UNT and member of the CNDC Scientific Advisory
Committee) as well as by senior CNUC staff. The purpose of this meeting was for
the CNDC staff and Professor Kurociwa to submit proposals or ideas for the
improvement of disaster oreparedness. The proposal outlines presented as
Projects 1 to 5 in Annex I of this report were all identified and discussed.,
Particular importance was given to Project 2 which wes Judged to be a high-
oriority and relatively simple problem resulting in preparedness messures which,
in the eveni of a major tsunami alert, would definitely need to be applied.
High priority was also given to the provosal to improve CNDC's telesommunications,

I

although the writer surgesied that 14 was unlikely that any foreigzn funding

m
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source would provide for the purchase of new eguipment on so large a scale as
had been requested (170 radio %ransceivers %o regional, departmental and
provincial communication, plus 49 %to link the districts ef Lima and 32 for an

inter—~hospital network).

S« Geooaysical Insiitute of Peru (IGP)

The ICGP has the main responsibility for scientific monitoring of phenomena
related {0 natural disasters in Peru. The whole office, which is vart of the
Yinisiry of Zducation, employs some 230 staff, of whom about 40 belong to the
seismology section, with responsibility for the monitering and location of
earthyuakes, the estimation of magnifudes and recurrence and the consiruction af
hazard maps. The IGP is also responsible for receiving and ferwarding warnings
on Pacific tsunemis. It needs more seismograph stations, and aspecially more
radio linked stations so that abnormal activity can be detected and interoreted
mere prozptly in Lima. The IGP has received recently a substantial capital
grant from ihe Government of Peru with which to improve its seismograph network
and to diversily the zypes of Zonitoring io incliude a2t least ground deformation
measuremenis. 11 may need help in establishing -he sechnigues for interpretation
of ground deformation, but this wWill orobably be available from the U.9.

ological Survey which has already provided a consultant to advise on ways of
inecreasing the variety and effectiveness of monitoring systems in Peru.

The IGP sends its raw data fer processing by the U.S. Ceslogical Survey,
and maintains close contact with the U.S. scientists who made, or are interested

in, the prediction fer 1921 and iis postulated prescursors.

Ee ItP: Technical Advisorv Committee

A high-level Technical Advisory Commiitee for the IGP has recently been
Tormed to examine possible changes of emphasas in the work programme of 4he
Institute, with special referencs to its resoonsibilities for earthmizke
prediction. The writer was invited to a meeting of this comnitiee o discuss
what action should be tzken in resrvonse to the earthaguske prediction for
kugust 1981.

There was a lengthy disgcussion of the validity of thes predictiocn: the
general opinion was that there was no scientific basis for making so specaific

a rredic*ion, but that the ICP needed o reinforce its czpaciiy to make and
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interpret scientific measurements of the various phenomena which represent
possible earthquazke precursers in order to develop a more reliable basis for

confirming or rejecting any future prediction.

The writer, when invited to comment, gave the opinion that the most

important issue was to develcp a methodology for hazard assessment, involving:

a) the need to illustrate that each type of hazard has a certazin mean level
which will be offset whenever abnormal phenomena are observed which

represent potential precursors to a destructive event;

b) a search for methods of quantifying, at least crudely, the factor by which
the mean hazard is amplified by various types and levels of potential

DIrecursor;

c) tne preservation of an iapersonal and unified scientific evaluation of the

hazard in all communications to government authorities and the public.

7 Tniversidad Nacional de Incenieria [UNI)

The writer spent an afterncon in discussion with Professor Xurosiwa, who is
a Civil Engineer at the UNI and is also a member of the CNDC Scientific Advisory
Committes. Professor Kuroiwa has supervised several tens of posti-graduate
theses on subjects related to vulnerability assessment in the event of natural
disaster, and is a well-known and highly active specialist in this field in Peru.
The writer sought Professor Kuroiwa's views on pessible future projects in
disaster prevention and preparedness, including the enzineering and vulnerability

aspects of Projects 1 to 4 outlired in Ammex I of this report.

Professor Xuroiwa's long experience and keen interest in promoting
vulnerability studies related to disaster prevention and preparedness in Peru,
and his active participation in CNDC and ICP project, place him in a key

position to act as 2 local organizer of projecis in this field.

8. ¥orld Health and Pan-Americen Health Orsanizations (OMS/OPS)

In a visit to the regional office of OMS/OPS, the writer met the Area
Representative Dr. Philippe Cavalis, and the Administrative and Planning Officer

Dr. G. Mendizabal. Current activities related %o disasier prevaredness included
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a three-day seminar (26-28 November 1580) in Bogota on health needs in the

event of disasters. Dr. Cavalié stated that Swedish funds had been provided for
a regional adviser on disaster-related health needs, to be based permanently in
Lira. The OMS/OPS is planning to organize training and educational activities
related to disaster preparedness in Peru, but 4o date has had little liaison
with the CMDC or the Peruvian Red Cross. It would be desirable for ihe CNDC

to involve the OMS/OPS in disaster scenarios to identify, in advance of any
emergency, the role which could be played by the considerable body of expertise
which exists within the OMS/DPS and how the staff of this office could be

deployed most effectively in relief activities folleowing any future disaster.

9. Regional Centre for Seismoleozy for South America (CERESIS)

The writer visited the Headquarters of CERESIS, which are located in Lima.
The objectives of this office are tc promete regicnal co-—operation in the study
of earthauakes and earthquake hazard assessment, and also to co-ordinate mutual
nelp between couniries of the region in the svent of a major disaster, orimarily
for the purpose of carrying cut seismolcgical and engineering studies. The
results of two such studles under contract with Unesco, on the Lima sarthquake
of 30 October 1974, and on the Cuatemala earthquake of 4 February 1976, have

just been published.

CERESIS has also recently obtained funds from USAID for a regional project
in seismic risk analysis and mitizztion. It maintains close contact with the
IGP, anmd its staff have been active in advising on earthquake and tsunami hazards

in Peru.

10. Peruvian Red Cross (CRP)

In a visit to the Central Conmittee of the Peruvian Hed Cross in Lima, the
writer met the Secreitary Generzl,Sr. Filomeno Garcia, and the Director of the
recently established Sector for Disaster Relief, Sr. Korngold Timerman. Both
men expressed their interest in receiving more information about UNDRO,
including copies of its publications. Receni preparedness activiiies by the
CRP had included a 15-day iraining course for 20 volunteers, and a second,
similar course was due o take place in the ciiy of Areguipa begimming

13 November 1980.



11. UN Svstem Disaster Relief Committee

Numerous regional offices of the UN system are located in Lima, and {the UN
System Disaster Relief Committee in Lima consists of some 20 members, responsible
{vy zecgraphic subdivision) for over 200 UN employees and their family members
(over l,OOO) living in Lima. At the recuest of the W] Resident Repressntative,
the writer met with this committee and led a 2-hour seminar and discussion on a

typical earthquake scenario and on practical issues related tc disaster relief.

12. Conclusions and Recommendations

The CNDC, which has the primary resporsibiliiy for disaster preparedness
and planning in Peru, has developed a broad organizational siructure and
thilosophy. Within this general framework, there is now a need for more
detailed vractical plamning of specific disaster situations, especizlly those
resulting from eartnquakes and tsunamis which are the most serious natural

nazar

f

s in Peru. The most immediase needs are Tor detziled planning a) for the

T a shori-term, nigh-provabpility earthquzke prediction for Lima, and

B

(T

nagenan

<
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b) for response to diffsrent levels and tyves of “sunzari warning. It would be
appropriate and desirable for UNDRO +o orovide immediate support for the

initiation of both of these projects. Specifically, it is suggested that UNDRO

provide:

a} “he cost of sending a consultant for six weeks %o iniiate 2 project on

earthguake prediction management for Lima {Annex I, Project 1) and

b) the operating costs of the tsunami preparedness project {(4mnex III,
Ttem 5.2).

4 copy of the official reguest from the Jovernceni of Peru for this
assistance is attached a2t Anmex II. For the project on earthquake risk manage—
ment, UNDRO is actively searching for candidates who have the necessary

qualifications and would be available for appointment in the early futurse.

in both of the 2bove projects, the meihcdciogzies developed would be widely
apolicable, and would serve as a model for similar projects elsewners in Fery,

and in other Andean countries.



Possible

Annex I {of Attachment 2)

projects for UNDRO and/or OFDA support

From the discussions held with the varicus groups concerned, it was con-

cluded that it would be best to develop a nwiber of separate projects of modest

gize, each of which could be initiated independently and achieved in 2

relatively short space of time (preferably one year and a maximum of two). 3ix

such projecis are outlined below:

Project 1l: Bvacuation plan for central Lima in response 10 imminent earthcuake

prediction

This project would have two main objectives, namely:

1} The
and
the

nd

2) The

identification of areas of highest vulnerability, of evacuation rouies
of safe assembly areas. Studies of ithis kind have been carrisd out by
Civil Defense in conjunctaon with the Universidad N¥acional de Ingenieria,

1t appears that most of the aporovriate maps already exist;

formulation of criteria for taking decisions to evacuate, or to imple~

ment other protective measures which represent a disruption of normal

social or commercial activities. There 1s a need to identify the chain of

information, assessment and command leading to such decisions. The CNDC

should take the responsibility for co-ordinating a detailed study of':

a)

b)

how the hazard can be quantified by scientists in terms which are
meaningful to government authorities;

what will be the social and economic disadvantages of various sizes and
lengths of evacuation;

who will be responsible for weighing the arguments for and against
evacuation, and for issuing decisions on the various degrees of
evacuation which might be contemplated;

how quickly the above process can be achieved during a rapidly
escalating emergency, what will be the main sources of delay and how
these can be reduced to 2 minimum:

in what form public warnings will be issued;

how the decisions to call the various possible levels of evacuation wiil

be implemented in detail.



Although the prospect of accurate prediction (fo within a day or two) of
the time of occurrence of a devastating earthquake remains low, the fact that
a specific prediction of this kind already exists for Peru and that stronger
evidence of its validity may possibly accumulate, means that the consideration
of having to manage a2 partial evaluaticn of Lima (no matter whether the
evacuation has been called officially or is undertaken spontanecusly by the
population) needs to be given serious attention. It is recommended that several
different scenarios involving hign-level earthquake hazard situations be drawn
up and enacted by the CNDC in conjunction with the scientists and decision-

making azuthorities who would be involved.

The CNDC expressed a wish to obtain the services of a consultant to advise
on emergency planning and management methods, with special reference to earth-—
quakes and tsunamis (see Anmex II), and this seems %o the writer to be cne of

the most urgent of present needs relating to disaster preparedness in Peru.

Project 2t Tsunami risk analvysis and emercency prevaredness

Cb jectives

a) To construct tsunami hazard zoning maps.
v) To carry out vulnerability studies within the identified hazard zones.

¢) To make specific plans for the evacuation of the threatened areas.
Hazerd maps

The construction of hazard maps is essentizlly a scientific and hydraulic
engineering oproblem, invelving the analysis of offshore and onshore tovography
in coastal areas where there is a population a2t risk. Some general studies of
this Xind have been made by Professor Kuroiwa of the Universidad Nacional de
Ingenieria, but these have not resulited in the production of a specific maps
showing areas likely to be affected as a direct functicn, for example, of the
magnitude of a major earthquake of regional origin (off the coast of Peru), or
alternatively as a functien of the combined earthguake magnitude and isunami
wave heights reported for an event with origin in a distant area of the Pacilic
Ocezne. Professer Kuroiwa has indicated his willingness io lead 2 new project,
with some of his post-graduate students, to collect the relevant data and draw
the appropriate hazard maps. In addition to existing data available from the

Tsunami Centre in Hawaii, and the liferature describing historical tsunamis in
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Peru, it is possible tha® relevant new data will be available from a zeries of
modelling studies for Pacific tsunamis which may be commissioned in the near

future by the U.S. Office of Wereign Disaster Acsistance.

Vulnerability studies

Vulnerability studies require the joint participation of engineers to
evaluate the extent to which existing struciurss are likely 4o be damaged in
each hazard zone, together with planning and census authorities who can provide
the numbers of population at risk and which in emergexncy would nzed to be

evacuated.

]

—mergency plans

tne identification of protective measures, such as evacuation methods and routes,
and also the establishment of the criteria Tor calling an evacuation. It should
te noted that two different iyres of pilan will be needed, the firs:t corresponding
0 tsunamis of near crigin with advance warning of a faw tens of minutes, and

the second corresponding to those of distant orizin inveolving a2

2,
©

rming peried

of 5-15 hourse.

It is also worth neoting that although the overall probability of loss from
isunamis in Peru is lower than that from direct esarthquaks shaxing, the chances
of issuing an imminent tsunami warning and of successfully achieving an
evacuation prior to a destructive event are so much higher that the potential

for saving lives is correspondingly enhanced.

Provosal

A preliminary croposal, primarily for hazard and vulnerabiliiy studies
related to the above project, was submitted by Professor Kurciwa for discussion
at the final meeting which the writer attended at the CXDC. This is attached in

Amex I1I.



Project 3: Composite risk studies in Arequipa

Qbjectives

The objective of this study would be to carry out an exercise in establish-—
ing the exteni of vulnerability of a given population centre to the whole range
of applicable natural hazards. The city of Arequipa seems to be the best

candidate for such a study because:

a) it has already been the object of a detailed earthquake damage survey
follcwing an event in November 1979. This survey was sponsored by the
Civil Defense and carried out jointly by the Instituto Geofisico del Peru
and the Universidad Nacional de Ingenieriaj

b) it lies at the foot of a volcano capable of future large-scale eruptions;

c) it is subject to a variety of lesser hazards including flash floods,

mudflows, etc.

Project 4: Water supply in Lima

The public water supoly in Lima was identified as a possible subject for
vulnerability analysis and the prescription of preventive as well as post—
disaster relief measures. The fragility of +his walter supply was 1llustrated
during the week of the writer's stzy in Lima, when heavy rains in the mountains
caused a2 doubling of the normal water Tlow down the River Rimac, and 2 consider-
able increase in turbidity, resulting in the temporary failure of the water
treatment plant which normally produces about 40 % of the city's supply. A
ma jor earthquake would be likely both to damage the water treatment installations
and to cause landslides or slumps and hence sirong turbidity in the water of the

River Rimace.

A further, highly vulnerable aspect of the water supply system is the way
in which water storage tenks are placed on the flat roofs of modern apartment
blocks in Lima. Many of these tanks are made of reinforced concrete and stand
ont unbraced colums some 2 metres high. MNumerous of these columns show
evidence of having cracked, presumably during the relatively minor, 1974 earih-
quake, and some tanks apparently fell during this eveni. The low strength of
these tank supports not only prejudices the survival of important emergency
drinking water supplies following a disaster, bui alsc represents a significant

risk 4o life and property where tanks might fall through the roof. Existing
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tank supports could be easily reinforced at low cost, and the design of future

supports should be better regulated.

Project 5t Commnications egquipment

The capacity of the CHMDC to maintain commumications during an emergency is
extremely limited. 1If it is to play an active part in managing a disaster, it
must have effective communications equipment which has been put into use, and
with which the CNDC staff are fully famil:iazr, prior to ihe cccurrence of a

disaster. The most urgent needs are for:

a) modern transceivers for routine and emergency comrunication with regional
offices;

b) standby (autonomous) power supplies;

c) pertable and mobile radios for senior staff and <heir vehicles;

d) equinzent at CNDC Headquarters for communicating on a wide range of
frequencies {e.g. other government frequencies znd amateur bands) during

AN emergency.

Project 6t Training and consul:ant services

This reguest involved the provision of <raining for two or three CHRDC s*taf?

*

members, e.g. by attending courses abroad, in various relevant aspects of pre-
paredness planning. The services were also requested of an expert in general
aspects of preparedness, with special reference to earthquskes and tsunamis
(see Projects 1 and 2), who could spend three months in Peru to review current
operations of the CNDC and prescribe the most appropriate future smerzency

planning and manzgement methods.



Annex IT {of Attachment

PROYECTO DE SOLICITUD PEDTDC DEL GOBIERNO DEL PERU

A LA

OFICINA DEL COORDINADOR DE LAS NACTONES UNIDAS

PARA EL SOCORRO EN CAS0S DE DESASTRE

(UNDRO)

ASUNTO: Necesidad de Expertos en las siguientes disciplinas:

Planeamiento para Desastres.

Duracion: Tres meses.

Faga

ha Requerida: Reguerimiento inmedisto.

Tareas: Bajo la supervisidn de la Divisidn Planeamiento v

de Prevensidn de NDRO, el experto provorcionard al Gebierno

del Pertd servicics consultivos vara lz Modernizacidn e imple-

mentacidn de la organizacidn para desastres a los diferentes

niveles de Gobierno.

a)

b)

c)

BEn particular, el experto deberd asesorar en:
Identificacidn de las &reas amenazadas por los desastres,
recomendaciones para la decisidn de medidas preventivas,
miy en especial en casos de sismos y tsunamis.

Elaboracidn de una doctrina adaptada a las caracteristicas
propias de las regiones naturales del Peri.

Mejoramiento de los planes de emergencia existentes y
nétodos de elaboracidn de los planes de socorre a todos
los niveles y para cadz clase de desastre.

Mejoramiento de los mecaznismos de coordinacidn existentes
entre las autoridades del Sistema Nacional de Defensa Civil
¥ los Ministerios y otras Institucionses del Sector Piblico
¥ Privado, a los diferentes niveles.

Elaboracidn de una metodologia de andlisis y evaluacidn de
vulnerabilidad de los proyectos en ejecucidn y de los que
se encuentran scmetides a esiudic.

Asistencia en el mejoramiento de las técnicas de los
organismos bdsicos con Fuerzas Armadas, Fuerzas Policiales,

Cuervo de Bomberos, Cruz Roja y otras Agencias de Socorro.



z) Planificacidn de la Ayuda Iniernacional en casos de desastres

de gran magnitud.

Lensua: Espafiole



Annex IIT (of Attachment 2)

PROPUESTA TE INVESTICACION

"FROIECCICN Y PLANES DE EVACTUACICN TE LAS ZONAS
DAJAS TEL CALLAC AMENAZADAS PCE TSUNAMIS"

por Julio Kuroiwa*

Callac es el praincipal puerto peruanc por dende se exporza e importa mds

Z1 puerto ha sido atacado varias veces por Tarenotos desde que S8 conoce

-

<
la nhisvoria escrita de esias vierras (1) y Sin embarge, el peor de Tcedes es

Sl

el que sucedid en la noche del 28 de Cciubre de 1746, cuando el Calilao fue
n tsunami de origen cercanc desiruyéndolo compleiamenie y cau-
sando la muerte de sus 5,000 habitantes, excepto 200, gue lcgrarcn salvarse

de manera providencial flotande ern troncos y varados en Chorrillss y otras

NECESIDAD DE EFECTUAR ESTUDICS DE PRCTECCION DE L4 PCBLACICH Y DE TRATAR DE
MINDMIZAR LOS EFECTOS DESTRUCTIVOS DE UN MAREMOTO EN EL CALLAC

Tal como ya se ha nmencionado, a través del Callao se realiza el mayor
porcentaje del comercio extericr del Perd y en la actualidad viven, en las
zenas inundables por tsunamis, cenienares de riles de perscnas y en la zona

portuaria del Callao se encuentira depositado permanertemente un gran volu-

1. ANTECEDENTES
del 5055 del comercic exserior del pafs.
barride por ur
playas cerxcanas (2)°.
2.
men de carga de un valor muy also.
*

[+

Profesor Principal, Umiversidad Nacional de Ingenierfz - Lima. Miembro del

Comité Cientifico - Comiid€ de Defensa Civil del Peri.

Referencias



A pesar de este hecho, no se tienen planes para proteger tienes ni perso-
nas en el Callac y solo se cuenia con un estudic preliminar de los posibles
efectos de un Tsunaml en dicho puerio realizado en la Universidad Nacional de

Ingenierfa con lecs auspicios del Comité Nacional de Defensa Civil (3).

PROGRAIA DE INVESTIGACION

Las investigaciones por efectuarse tienen por cbjetive principal proite-
ger a la poblacidn, meta que se puede alcanzar sin mucha dificultad si se
estudia, planifica, programa y se ensaya la evacuacidén, pues los tsunamis de
crigen cercanc llegan a las costas unas peocas decernas de minutos después de
que se produce el terremotc que lo origina. Como segundo objetivo importan-
te se trata de minimizar las pérdidas materiales gue puedan producirse adcp-—
tando planes a ejecutarse de inmediatc {de emergencia) y a mediano y larzo

plazc.
Los puntos que comprenderdn las investigaciores serdn:

- Determanacidn de la magnitud del tsunami mds probable (2lzura de olas,
presidn del agua, eic.) ¥ tiempo de llegada de un Vsurami de origen cerca-

No.

- Delimitzcidn de las zcnas rnundables,

- fectos del tsunami en las zonas inundables.

- Determinacidn de zcnas de refugios y rutas de escape.

- Planificacidn y disefic de los refugics.

- Determinacidn de medidas a tomar pars minimizar las pérdidas materiales

- Preparacién de un informe que incluya leos resultados de las investigacic-

nes.

~ Preparac:dn de un folleto explicative con texios y figuras muy sinples pa-
»a ser distribuidc enire la poblacidn.

PERSCNAL A CARCO ITE LOS ESTUDIOS

Director del Proyecto: Julio Kurecawva, Profesor de la UNI, !hembro
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del Comité Cientifico de Defensa {aivil.

Coordinader del Proyecto: Designado por Defensa Cavil.

jor

Asesoria Nacional: Hidrografia y Havegacidn de la Marina del

€
Perd e Instituto Geofisico del Peri.

Bachilleres de Ingenieria Civil (3) vy un bachiller de Arquitectura gquienes

desarrollardn sus tesis de grado.

ASESCRIA INTERNACIONAL: Proporcionada por TUNDRC.

NECESIDADES

,

5.1 Sueldes y facilidacdes propercionadas por el Pen

- DJirsccidn <el Proyecto cuyo sueldo serd pagado por la Universidad

Yacional de Ingenieria (UNI) (1/3 tiempoc x 18 meses).

- Sueldc del coordinador del rroyecto, pagade por Defensa Civil del

Perd (% tiempo x 18 meses).

- Asesoria de la Marina del Perd y del Instituto Gecffsico proporcio-

nado por estas Insfituciones, cuandc se requisra.

- TFacilidades de espacio proporcicnados por la UHI y Defensa Civil.

5.2 Gastos de Operacidn

-~ llovilidad Director del Proyecto

Us$ 5C x 18 meses = BER 300
mes

- Movilidad Ccordinador del Froyecto

Us$ 50 x 18 meses = 200

- Secretaria {1/4 tiempo)

U3¢ 50  x 18 meses = S00



- Movilidad bachilleres

4 x 12 meses x S0 = Uss 2,400
mes
- Preparacidén Tesis Ing. Civil
(3) x 500 = 1,500
-~ Preparacién Tesis Arquitectura
(1) x 850 = 820
- Preparacién del Informe Resumen = 1,700
- Preparacidn del Folleto = 2,400
- Utiles de escritorio, compra de planos
fotografia, dibuje = 2,000
TCTAL Us8 13,500
Gastos de Asesoriz Internzcicral
(Pagado por UNIRO)
Gastos de Viaie de Estudio a Haval
{Pagado por TITRC) ceeeee
TOT—A-L USS * ® ® P s

Bl estudio durard en total 18 meses. E1 experic en Tsurards con
experiencia en aplicaciones prdcticas serd requeri

de iniciadcs los estudios por un perfodo de 2 a 3 sezanas,
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