Anticipatory Actions in the 2020-2021 Eruption of La
Soufriere, St. Vincent: Lessons for EW4AII
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Overview




Primary source of information
for earthquakes and volcanoes
in the English-speaking
Eastern Caribbean with the
largest geophysical network of
>60 stations in the region

Provide services and expert
advice to 9 territories that
host 17 of the region’s 21

volcanoes. Role in the multi-

hazard early warning
systems

Support disaster
management agencies with
public education efforts.

Conduct research on
geological processes in the
region.

The UWI Seismic Research Centre

Monitor <

Earthquakes, volcanoes
and tsunamis

Improve understanding of
earthquakes, volcanoes
and tsunamis and their
effects

Mitigate <\®

Provide the contributing
territories with information
and advice on geologic
hazards

Increase public awareness
and understanding of the
geohazards monitored




La Soufriere volcano, St. Vincent: historical activity

Mainly scoria-flow type PDCs with fallout

VEI x Max Volcanic Explosivity Index
Felt unrest * Explosive: 1440, ~ 1580,1718, 1812,
— Monitored unrest

1902, 1979, 2020-21

Presence of craterlake

r'N Smaller single explosion

Effusive: 1784, 1971-72

Larger explosive sequence
4"%
&-» Dome growth (and interval)

Repose period ranging between 77 &
~140 years & systematically decreasing

A e A jnmore recent times
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* ~1440 & 1580 CE eruptions produced
--3""‘ o717 magmatic lapilli fallout + PDCs
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Timeline of historical eruptions of La Soufriére, St Vincent variance in styles, duration and magmas: ma in |y basaltic andesites
timing of activity relative to ambient conditions, and recorded geophysical precursors |
(Barclay et al., 2022).



1950s to 1970s: Head of
the SRU does all
outreach, most often
directly to CM/PM

Education and Outreach

Eruptions of La
Soufriere Volcano
(1971-72 & 1979) and
Kick-'em-Jenny (1975)
reinforced M.0O. of HoD
as only communicator

'il-o=s-

1988: Lesser Antilles
Volcanic Awareness
Seminar (LAVAS) - 1%
major attempts to
sensitise DM
community to volcanic
hazards

1995 eruption of

Soufriere Hills Volcano

- realization that
volanic hazard
awareness levels
grossly inadequate

1995

2001

2001: Strategic
decision =>
USAID-OFDA funded
project to raise
awareness of volcanic
hazard in the Eastern
Caribbean.
Information Specialist,
Workshop & Island
campaigns
Caribbean specific
materials produced
Genesis of the VHA

2003: Strategic
decision => continued
employment of
Information Specialist
after USAID project end
=> start of the E&O
section

2003

2005

2005: Publication of
the CDB funded
Volcanic Hazard Atlas
of the Lesser Antilles;
free copies given to all
territories covered in
the Atlas; >400
distributed
Sourcebook for future
E&O campaigns

2012: Strenghtening
Resilience in Volcanic
Areas (STREVA) Project
multiple and varied
impacts => realisation 4
of need to engage ; 4/7
directly with
communities at risk
Creation of short films

2012

920: eruption of La
e volcano =>

2020

+
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Long term DRRM
engagement

Pre-eruption:
* >10 years of “Volcano Awareness Week”
* Update of Hazard Map

* Updating of Volcanic Emergency Plan (incl.
evacuation planning) in 2014

* Testing of plan — Exercise Tradewinds 2019

* Community Engagement — ‘Volcano Ready
Communities Project’

* Shelter assignment of communities

MONITORING
VOLCANOES
IN THE CARIBBEAN

ceded by clear signals which,
gs to be issued. Good

»> An increase in the number
of shallow earthquakes
beneath the volcano

The ‘swelling’ of the flanks
or slopes of the volcano -

EXPLOSIVE EFFUSIVE
ERUPTION ERUPTION

VOLCANIC HAZARD MAP FOR
LA SOUFRIERE VOLCANO
"

List of Villages in the
RED VOLCANO HAZARD ZONE

Fancy Walliabou
Owia Richmond
Point Morneronde
Sandy bay .
London

Magum

Orange Hill ~+-

.. Tourama
- Overland =

§ Rabacca 5 @
| Langley Park “©7 °

Dickson Ly

Georgetown

fe areas are villages from Biobou to Kingstown Barrouailie to

e |

B
It will be too dangerous to stay
there. s

What does it mean if you are
living in the EEF4NTE and
there is an explosive eruption?

" ust evacuate once an




VOLCANO
READY:orcr ™

ST VINCENT & THE GRENADINES

OUTPUTS

Implemented by The UWI SRC through CDB Grant Funding
accessed from the Community Disaster Risk Reduction Fund

Project Value USD$618,700.00 Start: April 2017 End: April 2021

TO REDUCE VULNERABILITY TO THE MULTI-HAZARD ——
ENVIRONMENT OF THE LA SOUFRIERE VOLCANO FANCY COMMUNITY

HAZARD MAP .

Enhance community-specific emergency response procedures

Increase capacity of residents to plan, prepare and respond to
emergencies due to volcanic and other hazards

Strengthen community knowledge and awareness

Volcano Ready Framework Developed including Draft Hazard Maps
4 Community Emergency Response Plans (CERP) Drafted
Protocols and Simulations Developed for CERP

Vulnerability & Capacity Assessments Conducted

12 CERT Teams trained and equipped across project communities

12 Community Emergency Warehouses stocked with essential response
equipment, tools and supplies

4 targeted Community Awareness Campaigns conducted engaging over 1200
persons

Capacity building training conducted for community volunteers
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Hot spot detected by
satellite.

Visual observations

UWI-SRC
scientists arrive in
St. Vincent on
Regional Security

@

confirm new dome. L System (RSS) Scientists from
= aircraft. the Montserrat
< UWI-SRC scientists Volcano
i S e inform public at press First aerial Observatory A
i conference. following 30 DEC reconnaissance 6 JAN (MVO) join 16 JAN
A Cabinet Briefing 2020 done. 2021 scientific team. 2021
VOLCANO & ] [o) o 7 0 o o®
COMMUNITIES
READY o= Hiker 29 DEC NEMO issues first 31 DEC Work begins to First rock
unsuspectingly 2020 Bulletin. 2020 strengthen samples
takes a photo ™ Volcanic Alert level . monitoring collected from
o F g of new dome at raised to ORANGE. network. new dome.
La Soufriere. .
Volcanic tremor
recorded by e
monitoring Xplosions
" network; heavy cﬁtgl:::sbts:;:fs continue with
steaming now T longer pauses
visible at summit. . P between
pyroclastic density episodes,
Volcanic Alert T currents (occurring P 2
Swarm of low-frequency Level raised to down multiple Pyroclastic flows
seismic events recorded. red, Prime Near continuous valleys) following generated on the
First volcano-tectonic Minister Ralph ash venting explosions at western flanks
First virtual earthquakes (VT) Gonsalves issues -, following 4:15am. of the volcano.
community recorded. evacuation order. = explosions Scientists suspect . Lahars observed
meeting with Scientists suspect Evacuation of Ashfall reported i pyroclastic flows in the Rabacca
Georgetown 12 FEB magma movement to 5 APRIL RED and ORANGE * 9 APRIL across mainland 11 APRIL generated by ash 13 APRIL valley.
residents 2021 I surface. 2021 Zones begin. — 2021 St. Vincent. 2021 column collapse. 2021
o —u o tvi—o vv»—o0 oO— o o o o o o
26 JAN Dome now . 21 MAR Increased numbers 8 APRIL Explosive 10 APRIL Vigorous ash 12 APRIL Explosion 15 APRIL
2021 elongated Coulee. 2021 of volcano-tectonic 2021 eruption begins at 2021 venting atLa 2021 occurs at 2021
Couleeis 618 m earthquakes .:‘Z!*m*» 8:41am local time. Soufriere. 6:30am on the
long, 232 m wide recorded. . } Persons Barbados also 42nd
and 90 m high. Rate increases to 50 remaining in RED severely affected anniversary of
earthquakes per Volcanic Hazard by ash, PM Mia 1979 eruption.
< hour. Zone asked to Mottley 5
evacuate. addresses nation.
3 o Second and third Satellite image
explosions at confirms
2:45pm and pyroclastic flows.
6:30pm local
time.

e

A
&

Satellite image
shows new vent.

Uwi ZI/ Pyroclastic flows
GLOBAL seen moving down Volcanic
S02 (gas) flux western flank of Alert Level
measured for the volcano during lowered to
17 APRIL the first time at 21 APRIL Vulcanian 29 APRIL ORANGE
2021 La Soufriere. @, 2021 eruption. : 2021
o (o] A —0 (o] A o O
Satellite images 18 APRIL UWI-SRC Director 22 APRIL Heavy 6 MAY
show a new 2021 Dr. Erouscilla 2021 overnight rains 2021
900m x 750m Joseph hosts first cause lahars,
crater with virtual media landslips and =3
multiple vents. conference to flooding.
. discuss impact of e o
eruption. .

Effusive phase: 27 Dec 2020 - 9 April 2021
Explosive phase: 9 - 22 Apr 2021
Alert Level lowered to GREEN: 16 March 2022

NB: La Soufriere 2020-21 eruption stats: Total damage

”XCD416M; Total loss ~2'18M; Evacuated >20K

PDNA La Soufriere Volcanic Eruption, August 2021



UWI SRC response to the eruption

Strengthen monitoring network and conduct

hazard and risk assessments
_ _ . H Sy
Work closely with the National Disaster = i
Coordinator to coordinate monitoring efforts = L
Participate in public and virtual town-hall =
. . [] 12 Feb2021
meetings on St. Vincent e| S
Conduct other essential scientific fieldwork: o

4 Apr2021

rock, gas sampling, GPS, InSAR, thermal, UAV e

Provide regular advisories and briefings to a
large body of decision-makers

Data Integration for Early Action

Respond to media inquiries, develop and
implement a social media program to provide
public awareness and reporting on ongoing
activity: multi-platform public engagement




Decision-Making Under Uncertainty
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Cascading Hazards and Multi-sector Impacts

Q Explosions, PDCs, ashfall,
gas, lahars

ﬁ Multi-hazard interactions
and cascading impacts




Response by Civil Authorities

N A
UWIL SEBMIC

N

NEMO - Coordination Agency

NEOC Established
e Operationalized the local * Transportation Plan
observatory .
T . * Maintenance
* Finalization of evacuation plan
. . L4 ili i . oy i B . . . Update on volcanic Q&A with Sclentists and Update on evacuation
«  Activation of NEOC Mo'b|I|zzI11t|on of resources: local & ‘ : : e e
. . reg|0na \\ | - . The National Emergency Management Organisation (NEMO)
*  Public Information =41 idis I
.. . . ion: i i rive Through
. “Living with the volcano” Evacuation: Leeward, mainly via sea
. . . Come hear updates on:
radio program . Windward — via land dhidcal proparednes
Evacuation procedures
o ” =
* F:gurr;?;able Talk” TV * Shelter Operations: assignment of
p' & o communities to emergency shelters
* Dissemination of W S
‘Volcano Ready Project’ * Shelter management — personnel, y | v, @S  Troumaca
outreach materials health and sanitation B o | STASIsSPM

e Drive-through meetings

* Daily radio program
during explosive phase

* Shelter feeding plan
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Regional Response Mechanism

**CDEMA functions in accordance with the Standard Operating
Procedures (SOPs) of the Regional Coordination Plan (RCP)
which includes maintaining contact with the threatened states
and its Regional Response Mechanism (RRM) partners.

**The Core-Coordination Group on Volcanic Hazards (CCG-VH)
was established as a thematic coordinating cell of the Regional
Coordination Centre

**CDEMA meetings with the Caribbean Development Partners
Group (CDPG) to coordinate actions and provide updates, secure
funding and support

**CPDG Meetings held daily
++*31 Situation Reports
**Savingram to the CDEMA Participating States

N W V.8
DISASTER EM
MANAGEMEN

Resilient States - Safer Lives

“mw

Specialized Cell:
Core Coordination
Group - Volcanic

Hazards (CCGVH)

Telecommunications
& ICT Cell




Deployment Teams & Logistics Support

CDEMA technical support to EOC

RFA Wave Knight delivering relief items from
Barbados to St. Vincent

Through funding
from the UK
FCDO over 30
emergency
response team
members were
deployed

9
CARICOM
Disaster Relief
Unit (CDRU):
Establishment
and operation of
the Arnos Vale
logistics hub in
partnership with
the WFP assisting
with relief
management

®
£

CARICOM
Operational
Support Team
(CosT)
provided direct
emergency
operational
support to the
national EOC

&>

Detailed Damage
Sectoral Analysis
(DDSA)

=

[e]

Coordinated
direct monetary
donations to
relief efforts

Facilitated the
review and
update of SOPs,
and plans and
tested these SOPs
via two war-
gaming exercises

i

Conducted a
rapid in-depth
analysis of the

damage done by
the volcanic
eruption to water,
health,
agriculture and
other sectors



Ongoing COVID pandemic:
quarantine, travel restriction,
ongoing testing of staff, staff

rostering

Lack of funding for additional
monitoring equipment:
seismic, ground deformation,
visual/thermal monitoring,
gas monitoring

Increasing physical risk to
monitoring staff — demand for
remote monitoring
equipment

Helicopter support needed for
essential deployment of
equipment on the volcano
and movement of field staff

New areas of expertise
required: risk assessment
tools/products; reporting of
scientific data, E&O tools

Limited human resources:
scientific and technical staff
(SRC and MVO)

Possibility of continued rapid
changes in volcanic activity

Planning for unknown length
of the eruption: months to
year/s (financial and human
resource needs)

Possibility of concurrent
volcanic/seismic unrest in
other islands

Challenges
with
responding
to the
ongoing
eruption




The 2020-21 Eruption of

La Soufriére Volcano, St Vincent Lesso ns : .AI Ig n I n g Wlth
EWA4AIIl Pillars

Risk Knowledge

Monitoring , Analysis and
Forecasting

= e

f \’1 Geological Society

X j Specigl Publ cation 539
o

Knowledge/experience of past
events Multi-parametric dataset in

anticipating course of eruption

Experienced team on the
ground (leadership &
experience)

Evolving emergency plans and
procedures

Warning Dissemination & Preparedness and Response

Communication

Planning, preparedness &
engagement

Ongoing engagement with
regular scientific updates &
trusted voices

Teamwork and partnerships
(national and international)




TAKEAWAYS FOR GLOBAL APPLICATION

Partnerships Be Strategic =>
=> Predetermined
Opportunities priorities

Ensure bases
are covered

Work with Build Trust Engagement
DMASs => with => Listen &
Teamwork Community Learn




Post eruptlon Community Engagement
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Capacity building

Need to support and build upon existing,
competent regional institutions with
proven ability

Need to mobilize & make visible the
expertise of communities in strengthening
resilience

Institutional and technical capacity building
(as a means of strengthening disaster risk
governance & financial resilience) is
critical

Need for a fundamental shift to
comprehensive all-hazards disaster risk
management

Need for balance in perspective between
climate change and hydro-meteorological
events and geophysical hazards

Development, legislation and enforcement
of land-use, building regulations and codes




Thank you

UWI SEIsMIC

SEVEN DECADES & MORE WORKING TO
PROTECT CARIBBEAN PEOPLE

The UWI-SRC is the official agency responsible for
monitoring earthquakes, volcanoes and tsunamis
in the English-speaking Eastern Caribbean.

Follow us on social media @uwiseismic I H E

SN DATE

14-18 JULY 2025

’ MONTSERRAT
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