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- ANTECEDENTES

EL Perit, como parte integrante del Scstema Inteanacional
de Aferta contra Taunamis en el Pacigico, ha desarnollado
durante el peaiodo 1985 - 1987 wmpontantes activedades
con el 4in de mejoran su sistema de alerta y la difusidn
de «¢nformacién relacionada con fa ocurnrencia de maremotos
en aus costas.

E{ presente informe constituye una descripeddn de estas
actividades, coordinadas porn la Direccién de Hidrografla
y Navegaceén de fLa Marina comoe nepresentante oftecal
ante el Sistema Internacional de Alenta contra Los Tauna-
mis en el Pacifico.

EL SISTEMA NACIONAL DE ALERTA CONTRA TSUNAMIS EN EL
PERU

La creactdn del S+stema Nactonal de Alenta contra Téuna-
mes en el Perl se nemontan a 1970 , aito en el pais
4e dintegra al Scstema Inteanacional de Alenta contaa
Los Taunamus en el Pacifico y designa como su representan
te oftceal a La Direcciin de Hidrografia y Fanos, cuyo
nombre cambea en 1973 «l actual de Direccedn de Hedrogra
¢ia y Navegacidn de La Marena (D.H.N.M. ).

La Direccidn de Hidrograflia, para Los gines de cooadeina-
cion del S«stema Nacconal de Alerta, mantiene una estre-
cha nelacién con varios ongancamos piablicos, en especeal:

La Coorporacedén Peruana de Aeropuertos [CORPAC).- A

través de fa cual se nrecebe via telex Los mensajes de
Taunamis y de ejercicios. La Denrececidn de Hidrografia
y Navegacidn teene un sistema de telex punto a punto
con una fLinea dedicada exclusivamente con CORPAC para
La necepcidn y transmesidn de Los mensajes de Alenta
y de ejencicios de Taunamis,

EC Instituto Geofistco del Penll,- Que admenestra ta

ned sismicadel pals, e infonma a €a Dineccedon de Hidrogra
gida y Navegacedbn el epccentro ¢ intensedad de Los sismos
que ocurren en el teardtonto nactonal para netransmeian-
Los a Honolulu., La D.H.N.M mantcene un teléfono magnét«-
co con finea dedicada excluscvamente para La transmiadin
de estos menaajes.

La Of+cina Nacional de Defensa Cavel,- Que tiene como

funcedn anporman a fas autornsdades ceviles en todoe el
titornal fa positble ocuraencea de un Teuname para alertan
a La poblacitdn cevel y organitzar la evacuacién de esta
en Las zonas de alto riesgo de tnundaciones.

La Oficena del Siatema Nactonal de Alernta contra TAunamia
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mantiene enface telefdénico dinecto mediante un teléfono
magnético con finea dedicada exclusivamente con la Ofici-
nae Nacional de Defensa Civel. Ademds, €a D.H.N.M., teene
un delegado permanente en el Cometé Cuentifeco de Asesora
miento de Defensa Civil.

Sistema de Comunicaceonesd.- En La figura N.1 se muestra

el Sistema de Comunicaciones que mantiene fa Direcciedn
de Hidrografia y Navegactdn de fLa Marina para la recep-
cibn y transmisidén de Llas aleatas y Los mensajes de
efencecios de Tounamis en el Perd.

RED DE ESTACIONES MAREOGRAFICAS EN EL PERU

La ned de estaciones marecgraficas que administra fLa
Direccidén de Hidrogragia y Navegacidon de La Marina,
4e muestra en La feg. N.2, y esta {ormada por Las sieguden

tes estaceones

PUERTO LAT, LONG. EQUIPO
Patta 05 0474"8 51 06'20"W M. Standard
M, Leupold Ste -
vens (Degetal).
Talara 04 34'7898S 51 16'50"W M, Standard
M. Feahen Ponten
(Digital).
1sfa Lo 06 56'00"S 50 42'56"W M, Standard
bos de M, Leupold Ste -
Afuera vens con plata -
forma HANDAR de
telemetnia,
Chaembote (09 04'20"S 75 35257 M. Standard
M. Fiahen Ponten
{Digetal).
Caullag 12 03'455"8 77 0915248 M, Standard
(La Pun M. Leupold Ste -
ta) vens con plata -
forma HANDAR de
telemetria.
Pisco 13 48'01"8 76 17'04"W M, Standaad
(Sqn Mar M. Leupold Ste -
tin) vens (Digetal).
San Juan 15 20'3575% 75 09347 M. Standaad

M, Leupold Ste -
vens (Degetal).



Matarant 16 59'50"8S 72 06'24"W 1 M. Standard
T M. Leupotld Ste
vena

Las estaciones de Paita y San Juan, han Addo neacondicio
nadas con nuevas casetas mareograficas en 1987 y se
encuentran dintegradas a La nred desde Agosto de ese
aio.

Les plataformas HANDAR instalados en lala Lobos de
Afuera y el Callao vienen operando en {oama normal
desde su instalacedn en 1985,

Luego de fa «nstalactdn de La Direccidn de Hidrografia
en Au nuevo Local de Chucutto (Callao), se tendied Linea
telefonica (cincuito especial} e anstald un repetadon
de mareas mancae Brestol, que {ue proporacionade pon
fa Of1cena de Alerta contra Tsunames del Pacifeco (HA-
WAl}. Eato permite controlar Las vartaciones de nivel
del man de La estacidén de La Punta, Lo cual neduce
el tiempo de transmeacdn de mensajes que requieren
ingoamacion de nivel del maxr.

Planes para el Futunro

Con el {in de mejorar el Siatema Nacional de Alenta
de Taunamis en el Penl, en el corto plazo, 4e ha planeca
do dos actividades

a.- Mejoran La Rapedez de Comunicaceén con CORPAC. -

Mediante la +«nstalacedn de un decodiftcador de
mensajes que peameta derdvar automatecamente €o4s
mensajes provencentes de PTWS a fa {Linea de telex
de {la Direccedn de Hidrograpia y Navegacidn de
La Marina.

b.- Tenen Acceso al Scsatema de Comunicaciones de Las
Plataformas HANDAR. -

En este sentido, La Direccidn de Hidrografia tiene
desde 1986, acceso a fas plataformas HANDAR meteono
lLogeicas del Programa TOGA, (Tropical Ocean Globat
Atmospnene} de las cuales recibe informacidn meteoro
légica via modem a su computador central. Este
entace esta conectado con la estacedn teanrena de
Ancdn, que opera al Instituto Geofisico del Pend.
S¢n embargo, por Lumitaciones de  equapamiento,
actualmente la estactdn de Ancén so0lo tiene acceso
al canal 9, asignade a Las platajormas meteorolige
cas. Gracias a un convenio de cooperacidn con
el Gobierno de Canadé (Proyecto PERCEP) el Inst«tuto
Geofiseco del Perd nstalarndé dunante el asegundo
Aemestre de 1987 un  hnuevo computadon

Y nuevos equipos que permitenan a fa easatacitdn de
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Ancdén arecibir Los datos de Cas plataformas HANDAR
del Sistema de Aleata contaa Taunames en el Pacife
co. Esto permitend necebin en tiempo neal ta «nfor
macion del nivel medio del marn de Las platajormas
HANDAR en la Direccidn de Hidrografia para su evalua
cidn y analises,

RED DE ESTACIONES SISMOGRAFICAS EN EL PERU

Ef Instituto Geofistco del Pend, tiene nstaladas en ef
Pearit 33 estaceones Aesmograficas, itntegradas por una
ned telemétrica de 7 estaccones, una nred telesismica y
una red semipontatil (Fig. N2 3)./

La ned de estaciones telemétricas , permete necebir nfoxr
macidn via micro-ondas nrépidamente a La Oficena Central
de Lima, donde flas sefiales se procesan en un computadonr.
Este sistema permete evaluanr La dinformacitdn de Aismos
que ocurren en el tearnitornio del Penid y obtener el epicen
tro y fa «ntenstdad del sismo précticamente en teempo
neat. Las estactones telemétricas so0lo estan preparadas
para neciban sefiales de alta {recuencea que coaresponden
¢ actevedades sismicas Locales. La red telesisameca, que
esta integrada medeante una £inea telefdneca, esta equepada
para recibir sedales de mayornes distanceas.

El Instituto Geofistco del Peni, durante 1986-87 ha €leva
do a cabo varitos estudios sismicos a Lo Largo del Litoral,
con ef {in de Localizan éreas de actevidad Aismica, asocia
das con la asubduccidén de La placas ocednicas adyacentes
a La costa Peruana.

Proyectos a Corto Plazo

E{ Instetuto Geofisico esté planifecando fLa ampliacedn
de su ned de estaciones telemétricas en fLos Departamentos
def Cuzco, Tacna y €a {Localidad de Huancayoc. Asimismo,
esta en estudio La nstalacedn de 2 nuevas estaciones
en fa 1ala Lobos de Afuera y en Isla Hoamigas (Lat. 11
57'S, Long. 77 44'Ww).

- ACTIVIDADES RECIENTES DESARROLLADAS

.- Incorporaciin de La Estacidn 1sla Lobos de Afuera a Lua
Red de Estaciones HANDAR. -

Lobos de Afuera es una 1afa Locatizada en fLatiud

06 56'00"S , Congetud 80 42'56"W a 50 mellas nau
tecas de la costa , que ne t«enen poblacidn
pero estd controlada por  pensonal de fLa Dinrec-
eian de Hidrogragdia que mantienen  una eh

tacion mareogriafeca , una estacién metecroligeca y



dos daros que foaman parte de fa red de fanos del
Litoral Peruano.

En 1985, en el marco del Proyecto TOGA, 4e «(nstald
en Isfa Loboa de Afuera, una estacedén meteorolégeca
automitica y una platajorma HANDAR conectada a ta
caseta mareogrifeca de La lsla. Desade esa {echa,
Iata Lobos de Afuera pasd a foamar pante junlo con
la estacion de La Punta (Callao) de fa red de eslacto
nes automialicas del Perit que gorman parte de tas
estaciones con platajormas HANDAR del Sustema de
Alerta contra Taunamis en el Pacifeco.

Incorporacedn de Las Estaceones Mareografecas de
Pacta y San Juan a la Red de Estaciones Mareograft
cas. -

La estacidn mareogréfica de Pacta, que contaba desde
1983 de un maredgrafo digital Feshen Porlen portatel,
ha 41do “reacondicionado, con La conatauccedn de
una nueva y amplia cadeta mareogrifica en el Muelle
de fa Empresa Nacional de Pueatos, donde 4e ha nsia
Lado un manredgrafo standand y el digetal. Desde
Mayo de 1987 esta estacidn esta controlada por perso
nael de fa Dirneccién de Hidrograplia y Navegacedn
con base en La Capetanic del Puexto de Pasta.

De «<gual foama, Luego de La nefaccedn del muetle
de Acari (San Juan), 4e construyé una nueva caseta
maneogréfica que entrd en openacidn en Agosto de
1987, también operada por personal de fLa Direccion

de Hidrografia , con base en La Capetania del Puerio
de San Juan.

Cunsellos de Entrenamiento para Peasonal de €a Coor-
poracedn Peruane de Aenopuertos Comenceales (COR-
PAC). -~

La Dereccién de Hedrogragia y Navegacedn oaganezé
en Mayo de 1987 un curseflo de una aemana de duracedn
para Los operadores de fLos 3 tuanos que operan la
estacidén de comunicactiones de CORPAC, a través de
La cual se neciben Los mensajes de alerntas y de
ejernciceos de Taunames que son  nretransmitedos
fLa Deneccidn de Hidrografia y Navegacidn de La Many
na.

El objet«vo del cursello fue famebearczan af penso
nal de CORPAC con Los aspectos generales sobre Tauna
mis y en espectal el funcionameento del Sastema
Inteanacional y Naceonal de Alenta contra Los Tauna -
mis. El cursillo peamitio a fLos coperadores intern -
pretar Los mensajes de aleata y ejercccio y fue
disefado con el 4«n de caear conccencia 4sobre la
umpontancea de estos mensajes en Los operadornes
de telex con el f{un de agilezarn Las comundicaciones



entre CORPAC y La Dineccedn de Hidrografia y Navega
cidn de La Marina.

Programa de Entrenamiento a fas Autornidades de Defen
sa Civil y de Las Capitanias del Litoral del Perid.-

Durante 1987, se¢ ha programado un ceclo de entrena
miento para informan a Las autoridades de Defensa
Civet y de Las Capatanias de Puento del Litoral
sobre el funceonamiento del Sistema de Aleata de
Taunamies y asesonarlos en nelacidn a Las noamas
de seguridad para La poblacidn, Con tal {un, ase
ha preparado, con fa ayuda de material educatsvo
(slides) necabedo del Centro de Aleata contre Touna
mis del Pacifico un programa grabado de 20 menutos
de duraceén que «ncluye aspectos generales sobre
tsunames, el juncionamiento de La ned «nternacionat
y nacional de Alerta contra Tsunames y fLas noamas
de seguridad para protecceén a La poblacién cival.
Este programa serd difundide pon penrsonal de ta
Deneceddn de Hedrografia y Navegacidn a Las autorida
des de Dedensa Civil y Capctanias de Puento de Labd
principales ciudades y centros poblados del Litoral
Peruano durante el segundo semestre de 19§7.

Preparactdén de Programa Audiovisual sobre Taunamis.-

La Dineccién de Hedrnografpia y Navegacibén de Lla Ma
nine recibid una tmportante contrcbucedn del Consejo
Nacional de Ceencea y Tecnologia del Pead (CONCY
TEC) con el 4in de elaborar un programa audtovisual
de 30 munutos de duracidn Aobre taunames, y el Siste
ma Nactonal de Alernta contra Taunamis para sern difun
dido por Los medios de comunccaceidn (televesion]
y para instruccién en Los colegeos, centrnos de traba
f0 y La poblacidn civil en genenal, Este programa
send elaborado con el asesonamiento de La Direccidn
de Hedrografia y Navegacion de La Marina porn el
Centro de Teleducacidébn de La Pontiefecea Unevensidad
Catéleca del Peai. Se esatima que el programa debe
esatarn concluido vara fenes de 1987.
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I. BACKGROUND

Peru,, as a member of +the Pacific Tsunami Warning OSystem has
developed several activities during the period 1885-1987 in order
to upgrade its National Tsunami Warning System and to train local
observers, Civil Defense authorities and the general public in
basic aspects of tsunamis and precautions against its potential
effects.

This report describes the above mentioned activities as coordinated
by the Peruvian Hydrographic Office, the official representative of
the country to the Pacific Tsumnami Warning System.

II. THE NATIONAL TSUNAMI WARNING SYSTEM IN PERU. (NTWS)

The Peruvian Government created the National Tsunami Warning System
in 1970 , and designated the Peruvian Hydrographic Office as its
official representative to the Pacific Tsunami Warning System. The
Peruvian Hydrograhic Office, coordinates the national activities
related to +the National Tsunami Warning System with several
governmental offices as follows:

The Natjional Corporation of Airports (CORPAC).- It is through this
office that the Hydrograhic Office receives the tsunami messages

from Honoclulu. This link is provided by a telex line exclusively
operated for the NTWS between the Jorge Chavez National Alrport in

Lima, and the Hydrographic Office in Callao, about 15 kilometers
apart in distance. It also has a regular phone line and a backup
magnetic phone system to assure permanent communication between
offices.

The Geophysical Institute of Peru.- This office manages the
National seismic network and reports to the Hydrographic office the
intensity and epicenter of earth and seaquakes that occur in
Peruvian territory to retransmit the information to Honolulu. The
Hydrographic office and the Geophysical Institute are 1linked by
regular phone line and a special backup magnetic phone system
exclusively operated by the National Tsunami Warning System.

The National Civil Defense 0QOffice.- This office has the
responsibility of coordinating all actions with the c¢ivilian
population in order to mitigate the effects of any natural
hazard(earthquakes, landslides, floods, tsunamis etc).

The National Civil Defense Office has a network of local
authorities throughout the country to carry out all activities. In
coastal towns and cities, +they are responsible for preparing
evacuation plans for the population according to the potential risk
0of floodings due to the effect of a Tsunami. The Hydrographic
office and the Civil Defense Office are linked by a regular phone

line and a special backup magnetic phone line exclusively operated
by the NTWS.



The National Civil Defense Office has a Permanent Scientific
Commitee that helps the office in evaluating the potential risks of
natural hazards and the design of policies to mitigate these risks.
One of the members of this commitee belongs to the National Tsunami
Warning Systen.

The National Tsunami Warning System operates a communications
network to receive and disseminate the tsunami warnings using the
national telephone and telex systems, and some special circuits
assigned by the National Telecommunication Company. It also uses
the Naval Communications facilities to relay the messages to the
Captain Port Authorities (Peruvian Coastguard) and ships anchored
in ports and bays along the coast.Figure # 1 shows the
communication network operated by the National Tsunami Warning
Center.

III.- THE NATIONAL NETWORK OF TIDE STATIONS.

The national network of tide stations that participates in the
National Tsunami Warning System consists of 7 stations as shown in
figure # 2. These stations are managed by the Department of
Oceanography of the Hydrographic Office.Table #1 shows the station
names, locations and thelr instrumentation.

TABLE # 1
Station Name Lat Lon Equipment
TALARA 04 34 S 81 17 W 1 Standard
1 Digital
PAITA 056 04 S 81 06 W 1 Standard
1 Digital
LOBOS DE AFUERA 06 56 S 80 43 W 1 Standard
ISLAND 1 Digital *
CHIMBOTE 09 04 S 78 35 W 1 Standard
1 Digital
CALLAO 12 04 S 77 10 W 1 Standard
(LA PUNTA) 1 Digital =%
PISCO 13 48 8 76 17T W 1 Standard
({ SAN MARTIN) 1 Digital
SAN JUAN 15 21 8§ 75 10 W 1 Standard
1 Digital
MATARANI 17 00 S 72 06 W 1 Standard
1 Digital

* With Handar telemetric platform.
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The tide stations at Paita and San Juan have recently been upgraded
with new tide houses and are now integrated to the network.The
Handar platforms installed in Callaoc (1984) and Lobos de Afuera
Island {1985) are operating normally. In 1684, when the
Hydrographic Office moved to its new building in Chucuito (Callao)
special circuit was installed to link the Tsunami Warning office
with the La Punta tide station and a Bristol tide repeater provided
by the PTWS office was installed. This allows a real time control
of sea level changes and reduces considerably transmission times
of messages requiring sea level information,

Plans for the near future.-

In order to upgrade the operation of the National Tsunami Warning
System in Peru the following activities have been planed for the
near future.

a. Reduction of transmission times Hydrographic O.-CORFPAC

A decoder will be installed in the telex lines in CORPAC in order
to automatically reroute the tsunami messages coming from PTWHS to
the Hydrographic Office, his will significantly reduce the
tranmission times between CORPAC and the National Tsunami Warning
System.

b. Access to communication system of Handar platforms.

The Hydrographic Office since 1986 has the capability of receiving
in real time (via modem) the information transmitted by two
meteorological platforms installed along our coast within the
context of +the TOGA (Tropical Ocean Global Atmosphere) program.
This 1is done through a downlink station managed by +the Peruvian
Geophysical Institute in Ancon, about 35 kilometers south of Lima.
Due to limitations in equipment, this downlink station can actually
only access one channel assigned to the meteorological platforms
{channel 9). However, due to a cooperation program signed this year
by the Canadian and the Peruvian government (PERCEP procgram) the
Ancon station will have a new computer and equipment which  will
allow us to recelve in real time the tide data transmitted by the
Handar platforms by the end of this year.

¢. Training of authorities and Port Captains.

During the second half of 1987, two people from the Hydrographic
office will visit local Civil Defense Authorities and Port Captains
along the cocast to conduct short seminars and coordinations in
order to improve the efficiency of the operation of the National
Tsunaml Warning System, and to start a program of excercises in the
communications network.



IV.~- THE NATIONAL NETWORK OF SEISMIC STATIONS. -

The Peruvian Geophysical Institute manages a network of 33 seismlc
stations along our territory (see Fig # 3).This includes a
telemetric network, a teleseismic network and a semi portable one.

The telemetric network is composed of 7 stations equiped with a
microwave telecomunication system connected to the central computer
in Lima. This allows an almost real time evaluation of the
information in order to determine the epicenter, magnitude and
focal point of earth and sea quakes. This network only receives
high frequency signals which correspond to local seismic activity
The teleseismic network 1s integrated via phone 1lines and |is
equiped to receive relatively distant s5ignals.The Peruvian
Geophysical Institute during 1985-87 has done several seismic
studies along the coast in order to locate areas of subduction:
related to the oceanic plates.

Near future projects.-

The Peruvian Geophysical Institute is planning to widen +the
telemetric network to include the stations of Cuzco, Huancaye and
Tacna, and to install two new ones at Lobos de Afuera Island and
Hormigas Island (Lat 11 57 S. Lon 77 44 W.).

V.- RECENT ACTIVITIES OF THE NATIONAL TSUNAMI WARNING CENTER.

A. New Handar Stations at Lobos Island into the network.

Lobos de Afuera is an island located at Lat 06 56 S Lon 80 43 W and
well known because of its old guanoc deposits and large guano bird
population. This island is not inhabited except for one keeper and
two permanent observers from the Hydrographic O0Office that are
responsible for the operation of one meteorological station, one
tlde station and two lighthouses.

In 1985, within the framework of the TOGA project, an automatic met
station and a Handar telemetric platform were 1installed. Since
then, Lobos island became part, together with Callac (La Punta) of
the network of Handar platforms in the Pacific.



B. Two tide stations upgraded with new tide houses.

The stations at Paita and San Juan have bean upgraded with new tide
houses. At Paita, there was only one portable tide gauge at the end
of a small pier since 1983. Since June 1987 a new tide house has
been bullt on the ample pier of the National Port Authority. The
tide station now has a standard and & digital tide recorder
installed, and it is managed by an operator from the Hydrographic
Office stationed at the Port Captain‘'s office in Paita.

In the same way, a new tide house was built in San Juan after the
Acari pler was totally repaired. The new station is equipped with a
standard and digital tide gauge and 1s also managed by an operator
from the Hydrographic office stationed at the Port Captain's office
in San Juan.

C. TIralning courses for operators of CORPAC.

The Hydrographic Office organized in May 1987 a short tralning
course of one week duration for the operators of the telax system
of the Peruvian Corporation of Airports.This course was designed to
provide basic information about tsunamls and the importance on the
National Tsunami Warning Center to the operators of the telex
system of CORPAC who receive the tsunami messages and retransmit
them to the Hydrographic Office. The course was very fruitful due
to the initiative of the operators that were able to detect some
weak points in the communication system between CORPAC and the
Hydrographic Office which are now being corrected. This experience
will determine the convenience of programming other courses with
several other parties indirectly involved in the National Tsunami
Warning Center.

D. Short seminars for Civil Defense and Port Authorijties.

During 1987, a special training program in the form of seminars and
on-the -job-training has been planned by the Hydrographic Office.
These seminars are designed to give local Civil Defense authorities
and Port Captains along the coast information about their role in
cases of tsunami warnings. They will alsoc be usefull in evaluating
the state of the communication system for each station and to plan
a serles of communications tests to keep the stations alert and
trained. This is the first time that such a seminar will be given
to local authorities within their local area. For this seminar.,a
special prerecorded 20 minute slide show has been prepared by the
Hydrographic Office which includes general aspects about tsunamis
and the operation of the Pacific and the National Tsunami Warning

System including sets of safety rules for the population in cases
of tsunaml warnings




E. Preparation of an Audiovisual on Tsunamis.

The Hydrographic Office received during 1987 an important economic
contribution from the National Counsil of Science and Tecnology
(CONCYTEC) of Peru to prepare a 20-30 minutes duration Audiovisual
on tsunamis and the role of the Pacific and the National Tsunami
Warning System. This movie will be shown on public TV stations and
used for general training in schools, job training centers and
other local civil defense centers.

The audiovisual will be filmed by the TV Educational Center of the
Catholic University o¢f Peru under +the supervision of the

Hydrographic Office. The movie will be completed by the end of
1987,



