THE CRISIS OF SANTA ANA VOLCANO IN 2005
El desarrollo de la crisis del Volcan de Santa Ana en 2005
(El Salvador)

PASI Workshop, Costa Rica — 13t" January 2011 [.
Dolors Ferrés
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Ilamatepec (Santa Ana) volcano, El Salvador . Journal of Volcanology
and Geothermal Research 189, pp. 291-318

- Colvin A., W.I., Escobar D., Gutiérrez E., Montalvo F., Rose W.1.,
Bowman L. The 2005 Eruption of Santa Ana volcano, El Salvador:
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Planes de la Laguna, El Salvador after the October 2005 Santa Ana
volcanic event. Environmental Hazards, in review



Central American Volcanic Range in El Salvador
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Santa Ana-lzalco Volcanic Complex




Santa Ana Volcano
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e Active stratovolcano:

2381 masl, 1.5 Km crater
- diameter, acid water lagoon
- (ph=0.9-1.6, T=23-27°C)

» Basaltic — andesitic
composition (lava flows and
pyroclastic deposits)

eLast eruption: 2005; 4 more
eruptions in historic times
(1879-80, 1882,1884, 1904)
~ (Pullinger, 1998; .
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5,000 people living within the radius of 5 km. from the vent




| EL agua de excelente
miles de personas, pi
limpieza en sus hogg

Complex is a forest-
agricultural area,
biodiversity and turistic
resource



TECHNICAL / SCIENTIFIC INSTITUTION
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Seismicity of Santa Ana Volcano, 2002-2005
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Precursory activity

e|ncreased gas emissions
(1500-4000 ton/day SO,)

eSeismic Rumors in Juayua (10 km
west from vent (February & May
2005) ?

e|ncreased volcano-seismic activity

eDecreasing SO,/Cl ratio within the

- crater lake water — Changes in color

eSmall phreatic eruption (16/06/05)

e Acceleration of the increased
seismic activity (August-September

- 2005)

eIncandescence in the fumarolic
field (end of August 2005)

eChanges in the fr‘équencies of
seismic signal (28-30/09/05)



Precursory activity
Changes observed &
felt by communities

December 2004 -
August 2005

eEffects of Acid rain

eIncreasing of SO,
| content in gases (health
* problems)

| e|lncrease in gas
pressure (jet sounds)

eRockfalls inside crater,
increase in rock
alteration

| ePhreatic eruption
16/06/05 (ash collected
2 km. from vent)
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Mimistenio s
‘Stedhio Ambivete ¢
Hesirses Noturokes

Leyenda

Mapa de Escenarios de Amenaza Volcanica en el Volcan de Santa Ana
Fase Actual de Actividad 2004-2005
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D Caida de balisticos D Escenario1, caida de ceniza con espesores de mas de 1m. a varios cm. = = = Zona de diserpsion de ceniza para escenario 1, acumulacion de algunos ml.

I Lzhar de 100 mil m3

Escenario 2, caida de ceniza con espesores de varios cm. A Estaciones sismicas

135200

|UTW
Fuente: Servicio Gealogico - SNET (2005}




Outreach campaign

(January - February, 2005)
Talks (July, August, September, 2005)

Action & Communication protocols

(1st version — February 2005)
LEVELS of INTERNAL WARNING

PRE-AVISO — PRE-WARNING (17/06/2005)
e Increase periodicity of reports (1 per week).

e Attention to media once per week (July-August)
AVISO — WARNING (1/9/2005)

e Reports (1 per day)

e Attention to media twice per week (September)
ALERTA — ALERT (discussed on 30/9/2005)
EMERGENCIA - EMERGENCY




CIVIL PROTECTION SYSTEM (SINAPROC)

Forecast & reports from technical institution were distributed in a
horizontal way to all levels of the SINAPROC (web and fax)

Ministerio de Medio Ambiente
y Recursos Naturales
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CIVIL PROTECTION OFFICE ON-LINE INFO &
LEVELS OF WARNING FOR PUBLIC MEDIA ATTENTION
PROTOCOLS OF ACTION AND EVACUATION

- Restriccion total de actividades turistices.

- Residencia diurna por actividades agricolas.

- La poblacion debera martenerse |nformado dela acllwdad delvolcan por
medio de los i localesy dep oncivil.

- Restriccion total de actividades tunisticas.
- La poblacion debera informado de la actividad del volcan por
medio de los. i localesy i dep ioncivil.

- Elaborary actualizar planes de emergercia y todotipo de Actividades de
preparacion. Se debe trabajarfuertemerte con la poblacion de tal manera de
mantenera informadasobre el desarrollo de posibles evertosy medides de
preparacion

| - Se desarrolla todo tipo de actividadcon normalidad
- La poblacién deberd mantenerse informado de la actividad del volcan por
medio de los gobiemas localesy organismos de proteccioncivil.

- Elaborary actualizar planes de emergencia y todotipo de Actividades de
preparacion. Se debe trabajarfuertemente con la poblacion de tal manera de
manteneta informadasobre el desarrollo de posibles evertosy medidas de

| preparacion

|- Se desarrollan todotipo de actividad con normalidad.
- La poblacion debera mantenerse irformado de la actividad del volcan por
medio de los gobiemes localesy organismos de proteccioncivil.
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de Hoy, 01/10/2005
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Mapa de Caida de Cenizas del Volcan de Santa Ana SD'EI
Octubre 1, 2005 e
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Ash fall mainly on the west flank (1/10/200

Fuentes:
Servicio Geolégico - SNET (Oct-2005)

ax

T
I

5): 1,5 Mm3 (aprox. 0.0015 Km3)

= —




South & East flanks of Santa Ana Volcano

7 January 2006 (Michigan Tech University)




El Diario de Hoy, 1/10/05

Ballistic Projectiles

(maximum distance 2.5 km. from the vent)
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Hurricane STAN is moving southwest at 12mph with max sustained winds of 75mph and gust of 92mph. Effe Ct Of H u r r I Ca n e Sta n

(01/10/05 to 06/10/05 — >700mm)
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pa Preliminar de Depositos Volcanicos , Flujos de Escombros y Caida de Ceniza SNET
por la erupcién del 1 de Octubre del 2005 del Volcan de Santa Ana C ; ]

B INTW

SIG-SNET

it

a1

T
13520 N

AGO DE COATEPEQL

P a.:iné
~

135N

49

i

T
2 BTW

Rerimetro seguridad de 5 km ceniza

By ) Fuente Setvicio Geologico - SHET (12-0¢t-2005)
I Erosion v transporte de flujos de escombros en quebradas I 1145 de 1 m. de espesor de ceniza (todavia conservada)
- Aproximadamente 1 m. de espesor de ceniza. Vegetacidén totalmente destruida.

DG - AL
Caida de

At
T

Impacto de balisticos

&« Escame de deslizamiento

@ Laguna después de la erupcion - Deposicidn de flujos de escombros
- Derrumbes Acumulacion de ceniza. Darios (quema) a la vegetacion.

@ Fotografias




IMMEDIATE AND LONGER TERM IMPACTS

PRIMARY IMPACTS TO POPULATION . SECONDARY IMPACTS
DURING THE SANTA ANA CRISIS (ENTRY OF HURRICANE STAN)
Health impacts due to gases and ash *6 Casualties in Coatepeque Area

sDamage to agriculture, mainly high-altitude *10 Municipalities affected

coffee plantations. Loss of forest .
eEvacuation & shelter stays: 18,759

«Self evacuation of 2 communities (San Blas & (72,000 entire country)

Palo Campana): 4,850 people
*Property Loss: 483 (destroyed) — 812

+2 casualties (damaged)

«Damage to infrastructure (roads and water eDamage to infrastructure (road,

tanks) services, etc.)

Property Loss: 500 homes LONG TERM IMPACTS
Prolonged shelter stays: 5,676 people after
2 month.

eLosses: 114 M$ (entire country)

eLahars occurred during 2005, 2006 & 2007
rainy seasons

*300 families affected during the
construction of mitigation infrastructure in
2006
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Mapa de Escenarios por Caida de Balisticos del Volcan de Santa Ana
Octubre del 2005

New versions of Scenario | -— - __ . ~—= .
Hazard Maps “ 5 A 2

(October 2005, SNET-UNAM)

] EN

* Used in 2° outreach campaign
(December 2005-January 2006) "

@ :5ccnariot Calda Ballsticos (energla similiar a erupeion 1-0ct-2005) || =

|| " Escenario 2 Caida Balisticos (escenario de mayor energia)

—~ gsscmm 1 Caida balisticos (proyectado antes erupcion 1-Oct-2005)
Perimetro de seguum de Skm
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Mapas de E: ios de A \ ica. Volcan de Santa Ana. Octubre 2005
Escenano 2de Cauda de Cemzas (Empcuén Freétlca + Fteatomagmatuca)

Volumen: 0,03 km3
Altura: 10,000 msam
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STRENGTHS AND WEAKNESSES

Disasters are an opportunity...

e Improvement of equipment for volcanic
monitoring (web cam, infrared camera,
DOAS, GPS)

e Better understanding of Santa Ana Volcano
eruptive behavior

e Some hazard maps with different scenarios
were created

..............................................................................................................

¢ Increase of trust in scientific local
authorities (government)

e Communication between technical & civil
protection authorities about volcanic
phenomena (during crisis)

e Communication with media professionals

e Recent memory: “volcanic activity is real”

But it is still necessary...

e To increase the capacities of interpretation of
all information provided by monitoring

e To standardize data representation, storage &
lessons learned

e To build a data base of the geology & deposits
of Santa Ana Volcano (& all active volcanoes).

e To improve the existing hazard maps & to
explore new hazard scenarios

....................................................................................................................

e To increase the trust in scientific and
civil protection authorities (communities)

e To maintain communication between
technical & civil protection in times
without crisis. Update protocols.

o Specialized media professionals

e To develop and maintain educational
programs in volcanic areas.



ROLES OF THE VOLCANOLOGISTS DURING THE CRISIS

| |

MONITORING AND DATA PROCESSING - a CRlSIS COMMITT‘E
ELABORATION OF REPORTS e L0y, 0

- 40 - 40 - 4 - 3 - T - 4
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Thanks for your attention
Gracias por su atencion

-
W

;' = Q‘» o
."\Ti" -



