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VOLCANIC HAZARDS - CENTRO ANDINO DE VOLCANOLOGIA - CAVOL

Introduction

Latin Arerica ano the Caribhean regicon contain six  volcanic
whainse (Fig. 1) which include mare than one hundred volcanoes
~hat have erupted i recorded history (Tilling, 'in press). Many
7  wGlcances are located near high—-density populated areas.
Ercyections  of world populaticn agrowth ehowe that populatione  in
meveloping reglions. such @ Lstin America, will expeand much

"=ster than 1n 1ndustrialairzed recz:one, end most of the projected
arawth will occur in already denely populated urban areacs.

VYolcanoes in Latin Ameraca have been responsible for about a
guarter of the world’'s eruption-caused fatalities since the year
14600 (Sigurdson a&and Carey, 1%84). It is'even more sobetring to
note that in the 20th centwy mote than 80% of the world’'s
fatalities from volcanic activity were caused by eruptions. in

four of Latin American’'s volcanic chains: Trans—-Mexican, Central -

American, Colombia - Ecuador, and the Lesser Antille. The number
aof eruption caused deaths dutring the thtree  .centuries from 1600
~through 1899, excluding famine and disease, was about 90,000 to
100,000, an average of 320 per year. During the present century
through 1990, the totsl number of deaths is close to 80,000, - an
average of 880 per year, or motre than 2 1/2 times higher than
during the preceding three centuries..

Given the advances in volcanology in this century, the above
figures point tp a rapidly growing problem. It is quite evident
that gains in hazards mitigation from scientific and
technological advances (mostly confined to the developed nations)

are offset by the explosive growth of populaticons, as in Latin
Americe. Qther factors are:

- Feliable short—-term forecaste =ti1ll are not possible for
most volcanoes.

- Virtually all of the fatalities in the 20th century are

caused by flowage hazards associated with explosive
eruptions. Volcanic—hazard mitigation, irncluding monitoring
and hazards—assessment studies are "inadeguate because

of insufficient funds and trained personnel.

- The most dangerous velcanoes @ie the least understsood and
studied; most of them are in dewvelopirng countries.

- Advances in monitoring, eruption forecssting. snd  hazards
assesement have not been incorpcrated ~to sffective
volcanic emergency planning and management.
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- Significant volcanic—hazardes mitigation cannot be achevea by

sCcience and technology alone. tieeded are impraved
communications with government officiale; propeily
interpreted data must be ommur _cated to emergency—
management authorities in & mamnner rezdily understocd

~- Given the fzct thz2t scientific irf--s=ztion 1= =t1id
specific enough sbouvt the time. plsz=. nzture. and <a:c
an anticipated erurticn. to compel cif¥icisle to take =:c
the meﬂsaqes from the cscientiste must be consicstent -
convincing &nd creditble.

International programs

The development of internatinal programs needed to cope with
the increasing problem of vclcanic hazards in Latin America and
other <developing regions 1is an urgent challenge to both the
scientific community and the decision making bodies. VYolcanic
crisis must be prevented Trom turning into volcanic dicasters.

“"The IDNDR program, though still not fully funded or
operaticnal, provides a timely framewocrk to augment global
volcanic hazards mitigation®" (Tilling, in press}.

In the short term the developed countries need to boost
their technical assistance through bilateral or international
programs until the developing countries attain cself-sufficiency
in wvolcanclogy (Tilling, 198%9b, p. 263). But self-sufficiency
will be realized only in ithose countries committed to develocp a
nationzs: will to address the problems cf .olcanic hazardes. &n
assisterce program will eccomplish very little if counterpart
5uppor+ i lacting or cnily symbolic.

Func:ing &gencies must e persuaded t- use available mor _
howevetr rodest in emount, o fund =pecific studies at high—-risk
volcance=z 1in developinc regions. High praiority should be gl=
on the greparation and dissemination of general interest
publicztions to educate officials and the general public.

Futre advances in v

m T

snic—hazards ritigation Latin

oic ~hErica
will becst be realized i1f the affected countries can achieve =zelf-
sufficisrnoy. but this gcal may regquire, in many countriees, -years
to cdec:sdss. Meanswhile. rrtern=tional =snd bilateral famoing
agencies zre requested t: coneider implementetion of proorams
=tabl, © ~ded Ffor a lc-2 tsom. Tuach programe chould o
aztain o= Fo=fore ans slT=TIa ClE L ozt

v izes, mutual
eteanT IZ.onlvizge and & cCapid respones copabilaty during volzes




CAVOL propocsalx

CENTRO ANDINO DE VOLCANOLOGIA

e iolcera EArly bWarminag Dicsscster éGeseastance  Frogram
{07y oo the Volcens Crizaig Assastance Jeam YVYCATY  are
v CoTr e thet have bhesr szsreiing weatin Arverican sclienticsts
SO T o Y S Jefence pszrzc-mcl te bzoccome zelf csufficiemt in
PRI SRR R and menec=rern.L of gecloyic hazards with
wort o lzy reference tao -olesnces. Hatr Lthe Centro Andino de
Joloosr wizgzia (CAVOL). -2 e e=etl iz to continue the
Sooove= in harards matazilaion in & - Americe m=ade after
TR “ormatlon following the traga:o froption of flevedo del
P, 1 198%. which resulted in the lczs of over 26,000
Jivee, We enticipate that successes «nc learning eperiences

l

ase tClatEd with establishment of anm i1ndependent CAVOL would
farm the npattern that will &ssist donor and ' develaoping
naticne to more efficiently ecstablish additionel regaonal
hacards mitigation centere inm other aress of the world with
samilar - high rziek to volcanclogic and cther geologic
hazardes."
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"Background.- Centro Andino de Volcanologia (CAVOL) was
proposed in 1988 by the Yolcano Early Warning and Disaster
Assistance Frogram (1%98&-1991), which financially ascsicsted
CAVOL "= arganairzation and some initial operationse i1n 1989-=0.
Conceptually, CAVOL 1s similar to VDAF, which, through a
funding agreement between the US Geologicsl Survey (USGS)
and the US Department of State’'s Office of Foreign Disacster
fissictance (OFDA), maintains a core greup of scientiste and
technicaans (VYCAT) who develop and meanmtsain a mobile cache
of /clcance monitoring eguaipment, target and evaluate the
bazavrde from high-rist volcaroecs, ecstablich baseline
monLbtaring netwerts, respond to velceno unrecst. generate and
= Tand inter— and intre-—country scaientific end civil defencse
iza.0ns  and cooperaticn. provide trsaming and  educationel
servines, and generate scientific and logistical cdatabacses
izt promeote effectaive witigatzon of potentizl hazarde from
future eruptions 1n the Latin American and Caribbean
FEQION . EBEecause of cconsaiderable overlap of geologac
proresses and scarentifoc technology, VCAT/UDLGF 'z scsarstarce
1in valcanology also imprzo.ed mational efforts in the fields
of eerthquake. landelide, and flood hazarde."

"WRnF e effectiveneses i1 perhape best demonstrated by the
Tew L that T new &and viable cobservatory grougs W E
-t hlilshed in Latain fmerica im 198&-16970, no=t of iths [re-

LR I S w areoups  were s=ppreciaably  upgraoed. P noE"
3 (From worl ang documsent prepared by Horman Fanbs (USHS

Minard Hall and Festricia Mothee (Incst. Geoticsico —
M aydid+my amrd ek TAambE Y 9m {HIKIMRTY O+ . 19Q _



cignificantly, now \VDAF-assisted latino volcanocloqgical
agroupe are handling volcano crises internally ({(Ruiz and
Galeras by Colombia in 198%9; Fichincha by Ecuvador ain 1988

and 1990) and cooperatively (Galeras—Colombia 198%9:
Sakbercaya—-Feru—1990) , with acsistance, not lead. peing
gprovided by developed countries. Thie proagress toward
net:omal and regional independence included intvrcocduci-cn by
LTHeE aof proven and  standardiced instrumentztic- =od
AT oring techniques that could be aseimilatec s=nd
~ur twted reqgacnally without overwhelming the resouwrcsEs and
m:z-Z1litie=s of the recipient. The prcaress &l=sc recurirsd
« 77 &4 through and follow 5 By VDAF =5 that inetvtrumentaticn
- - 'echnogues  were mrintooned and  cpgr=sded vxihis== 0 then
HESRR of -1 o =nd abandcnea L the LS atibme initiail
Ly wirentaticn.”

"Deepaite <success, . it becams apparent by the second vyesr cof
VDAF  operation (1987) that provision of hatards mitigation

as=sistance to all of Latin ¥dmerica was too large & tacsk in
reletion to VDAF' = staftfing and funding levels. There was,
in effect, = continual doubkling preblem in suppgport needs
that parmdonlcaiiy came with the increase in number of new
and aimproving hazarde mmitigation qgroups. Therefore, to
maintain guality assitaence, WVDAF proposed CAVOL &as the

soijvtion to regional need= in training &nd proaram
deveicpment. The alternative to this channeling and
conzentration of outeide assistance throuagh CAYVOL wa=s the
continuved dilution of acssistance throuagh increasingly

duplicated activities throughout Latin America. CAVOL, by
being multinational, offered the additional advantages of
widenirng the spectrum cf potential donor naticone. ct
impro.-ing cooperation betweenrn the <seversl donor ratiors
wort :ng within the recicn, and cf more effectively prowoling
regional standerdization of techniques and sguipment for
better inter-reqicnal cocperaticn and assistarnce cuyingc
volceno crices.”

"eaval .- CAVOL  tocok & step toward realizaticn througa  an
orgsnirational meeting convened by VDAF in Fasto, Colombie,
in HMzy 198%9. There, =cientists and civil defencse percsonnel
from =211 6 South American nations formulsted CAVUL = qgenersl
orcanizational/operational character and s:grned & lettsr of
intent to continue i=s development. The Inst:ituto Gecfisico

n

(16} in Ouito: Ecuvador, waes chosen =2z thse firet hest
imstaitoetion, and tloress Eanbke (VDAF ‘s Frogram Chief)  wae
autrzrazced io neqctizte w3ith US =nd interraticnal grougs ©0
het el 7 the gros~ ot loral group. IG8's pare” @ wniverslir
cubtz=quern,lly  offere 7o cceide opacs o T r=“ter.
anc  USAID-Ecusdo- - - Zed  funding o o= Lh-progres
feesibilz by =tud = TaNVaL. Assurancse af reglon:;

participaticn and erouragement of  evern distraibuticn of
CAVD. activitiez werz to be assisted through msaintaznzing &
NSF-lite review board composed of wvolcanologiste and =—awvil

o e e — ] P —— k. PO | - S — e e e - A q e — B N



csolicit, review, and recommend enactment of CAVOL projscts.”
"We etress that it 1e important thst CAVOL benefits from the
lessone and yeare of VCAT/VDAR oporational e.perience.  Hhen

comnpared to the ad hoc operation of WCAT 1981-1930, 1 is
certain  that the major factor contrabutang to WOART =
incressed rate of progress in LP846~-15990 wss the addition of
VDAF e =table funduing which pro.aded long-ters core.  ~athsye
tharn roteting, ¢taff end convuiwwal, in eddation to  orizis,
cperstarnse.  This statalaty of statf and cpesreticnh: @1lceed
consistency in program activities and  sccelersted crobhlam
eclyving as the staff gained needed tamilaer:ty Lt
evpsrience throuvgh reiterstive intersction wil . rsSousyrirg
chztecles. For rimiler szsured progress end consrgotonoy oF
gaa. =, CAVOL wi1ill lilewise requaire ctaeble Turmding =nd 2
long—-term core etaff. In additicnrn,., becavee of thelr
esperience with VDAF and cother successful &s well &=
unsuccessful assitant programes, all Latin American

colleagues have forcefully srgued that CAVOL must have &
strong. full—taime profeseional lank with at least cne donor

naticn. As & case in point, IMCOWS (International Mobile
Eari, Warning System, UNESCQ, 15B4) is similar ain concept to

VCAT/'/DAF and has identical objectives: however, & vyears
after 1t's being proposed, 1t has not come into effective
evistence because of lack of stable funding and long-—term
core  staff that sets program goals and assures their
completion 1n  accordance with consistent and reiterative
interaction with the deveoloping institutions."

"Budgets and staff.— If patterned after VDAF, which has been
successful,  CAVOL  should have s minaimum yesrly budaet of
FO0D O (equal to that of VYDAF Y. This level of Tundang
would continue development in the region at eboul the <ssme
roderate level as was dome with YDAF. Ideally. the a1y
budget should enceed $2.500,000, s level that would rea. 1de
the resources neceszary to oaererate effecti.e EOSram
scceleration end approocriate cportunaity for and  sidvencemsnt
wf  personnel thr ouwgh  eduacation, exchange programs. and
training. This more productive level of funding is  totally

avetified becsuse of future szavinges in effectiw reglional
independence, in rore assured mitigetion of disastere, and
- Fozitive Teedbazr Lo Lne mLards programs ©7T  «11  gonor

nretions. Moreover, 1%t would demonstrate within ¢ haghly
vizible forum that the donor nations are in Scouth fmer-ca as
s oners,  not there to esploit opportunity or to male late
mherdes for Te:iled motaigation of forecastable disazters

i ==

T ER T, several anumal configurastions #re pozsibls that

- 33 vary ihe buodged :zwLu?rﬁa ond perhaps L2107 <zt it 1n

~ CENMOL conssdered wo o be o Lczeful by Latin Amerizzos. Une =such

OO S = confaguration generated cut of meetirgsz 10 FPazto,
i

X
Cuito, CVQ, and Restan



REGIONAL CENTER GONAR HATION (8)

STHFF
Coordinator {(prefer=bly Cocordinator Volcocanclogicst
a volcanoclogzst: secretsrysFurchesing fgent
=lectronics Erginesr _
Electrorics Techr:icizn
Secretory
Generel fgsziztant. /L-iver Generel <fezistant

2 O0fVices znd Fuwrniture

1 Lakaorstory =nd Forniture

1 Large =torage room

1 vehaicle

Electronic testing and Suplementary Electirnorics
development tools .

Mobile equipment cache Suplementary Equipment
Travel funds Trawvel Funds

Workshop funds Library acquisition funds"

"This configuration would assure that the national program
of the host institution will not be negatively impacted by
the additicnal burdens of CAVOL; supplementary technical and
funding <support from the donor nation{s} &and the member
nations for crises. wart'shops. and <cpecial projects is
assumed. Hopefully, beth the baseline and the supplemnetary
support would come from & variety of nmnational. regional. and
internationel couwrces. Ecne operaticnz could also e ccupled
to UNESCO-IMEWS, the Intermnationszl Decade for Natural
Disaster Recduction (IDNDIRY, and +aricous hilateral activitaes
such as USGEES/OFDA YD&aF. "

"Activities. — Som=z of CAVOL = proiected &activities and
gcals are:

FURLIC EDUCATION

CUTREACH T0O AxnD  EDUCATIONM QF CIJIL DEFENSE, FUBLIC
OFFIZIALS, AND THE HMEDIA

COoMMUNICATION
E-Mza1rl and =zatellite communicztron
frine:s 1 msetings

=re/Fulletins

myilizeticn visits bstasen groups

shxip funds for higher esvcation
pe—scientifiz and applicetion

mzletion of manusals and tenchmark articles and textbook

Educeaetaional end training videos and manuals
Visiting exspert programs



Exchange programs

International publication/meeting participation supoort
HAZARDS AND RISH EVALUATION

BASEL INE MONITORING AND ERUFPTICON EARLY WARNING
EQUIFMENT / TECHNIQUE

DEVELDFMENT/MAINTFNANCE/STANDQRDILATIDN
CRISIS RESFONSE

EIRLIQGRAFHIC REFERFENCES/LIERARY -
MNaturally., the number and depth of the sctivities

=21
1 any given year would depend upors the avall
orerstional support and staff."

"Concluding comments.—

The need and potential schevements of CAVOL have already
been demonstrated through almest 8§ years of operation of
VDAF an Latin Ameraica. VDAF slso proviaided, through practical
operation. a successful design and €xperience that can be
applied to maximize Tfuture advancement end mitiamize
avolrdable mistales. GSuccess with, arnd lesson from. CAVOL
would be directly applicable to the IDNDR and would benefit
development of regional end national centers in other high-
risk veolcanc zones while simultaneously assuring self-
sufficiency necessary for effective volcano and other
hatards maitaigation withain South America. In the long term,
an effective CAVOL wi1ill allow fuller reprogramming of donor

country expenditures to other areas of donor—country
domestic and international concerns, and this reprogramming
will undoubtedly be &assisted by the contributions,
experience., and ecientaific advances that come from

partrnerehipes developed through and wathin CAVOL."

Role of CERESIS

"Conzideration of & heoet imstitution +or CAVCL  1ovolves
cseveral factors. A miszion organaized by MNovman Fenbte (USGES)
visited Argentaina, Folivia., Chile, Colombia. Ecuador &and Feru.
Jte report on relative capeabirlaities and present programs,
experience. exaisting aincstvrumentation, treained persconnel,  the
relevant angtitulions ‘heb &8 presed inlsie=st Lo haoasting  CAVOL,

and addition&l lﬂfDYMﬁtJQﬁ are =<c1lable from UMNDRRG.

The <ix Andeanr {ouniries 2pveolved are membere of the
Fegional Center for Seiszwolics. for South Americe - CERESIG.
CERESIE (see bimchure) 2= 3 rec:ional organizabtior s=stzablished by
Lie gowverrine -, nf 1 EtLzmE, Ite Govern:- Zc.rcal ig
canetituted L, the ofd a0 2z.eEroment eprr—ﬂnt:ches (earth
zcientiste and  engain-esrz. o F Loz member hxﬁtcs‘ The EIrecutive
Director's Offioe 1o urder he s_therity of the Councal. Council

Y
meetings are held sn the v=wv=z-x1 member states, i1ke Executive

Nffice is located in L.me, Feru.



FRegadlecss of where CAVOL may be located, the CERESIS Councal
has exprecscsed its willingness to act on behalf of the dAndean
countries to provide CAY0OL with the krernefit from 20 vyears of
evperience in  multinationsl preogrem=s. the official provileges
thch the member Htates accord CERESIE. as anm  inter—governmentsl

internsticnal organizaticon and a estesblicshed administratfve ang
mdrageﬂent ztructine, The cubmissien o7 thas proposal by CERESIEZ,
ewpr=sces the snterset of the orgenizstion e fully support  the
CAaVall concept tavou ed by UHDFD and the 1552, wth 1ts eqperiencs
and capabilities, regardlesse of the lcocsticr of the aoperatiz e%l
rmplﬂ responcse cemponent. CERESIS. s 2 c~*ficaial regacnal rod s,
=z well <csuited to serve CAVOL, = meciconzl ;roqram which +:iis
wilttier  the ecope of CEFESIS. 12 ==7, iz CEREBIS Governing
Council  cpproved modificetion o Los ?%etutee ta  erplicaitly
iric luoe volcenclogy =nd volcenic - o= ds.

Fudget estimates range from helf & million to two and a half
mi1llicn dollare per vear. However operaticnal coste will depend
largely ©n the level of contribution from_the host institution
and the poscsible trancsfer of equipment from OFDA/AID to CAVOL. A
modest beginning with a reduced program of.proijiected activities
may be recommendable; at the same time it wiil trancsiate into a
smeller budget. It is important to take action to establish CAVOL
and to commit long term funding, recognizing that as CAVOL grows
roots and acredite i1tself, additionel funding can be expected.
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Fig.

1l - Latin America and Caribbean volcanic chains
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