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Overview of VDAP

Å Only rapid volcano crisis-
response team

Å Cooperative program 
between US Geological 
Survey and US Agency for 
International Development 
(USAID) Office of Foreign 
Disaster Assistance (OFDA)

Å Mission: reduce loss of life 
and property; limit 
economic impact; prevent 
crises from becoming 
disasters

Å Crisis response, capacity 
building, hazard 
communication, and 
science diplomacy

Å >25 major crisis responses since 1986
Å IŜƭǇŜŘ ǇŀǊǘƴŜǊǎ ǎŀǾŜ млΩǎ ƻŦ ǘƘƻǳǎŀƴŘǎ ƻŦ ƭƛǾŜǎΣ мллΩǎ ƻŦ Ϸ Ƴƛƭƭƛƻƴǎ

Å 2003-2014: 
Å > 60 infrastructure missions 
Å ~25 on-site responses 
Å many remote responses
Å 15 countries
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Overview of VDAP

Å International crisis 
response is both on site 
and (increasingly) remote 
and includes eruption 
forecasting using event 
trees
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Probabilities are conditional; equal to the product of the probability of the event in 
ǉǳŜǎǘƛƻƴ ƳǳƭǘƛǇƭƛŜŘ ōȅ ŀƭƭ ǇǊŜǾƛƻǳǎ ǇǊƻōŀōƛƭƛǘƛŜǎ άǳǇǎǘǊŜŀƳέ ƛƴ ǘƘŜ ǘǊŜŜ



±5!t ǳǎŜǎ ŀ άƳǳƭǘƛǇƭŜ ŘŀǘŀǎŜǘǎ ƳŜǘƘƻŘέ όbŜǿƘŀƭƭ ϧ tŀƭƭƛǎǘŜǊ 2015) 
for creating crisis response event trees
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Assigning probabilities

Å Conducted as a group exercise; ideally in 
person, but sometimes remotely. Use an 
informal expert elicitation.

Å Initial estimates are modified based on 
new data and group discussions

Å Rationale for assignment of probabilities 
is recorded in a written document that is 
linked to the tree to serve as a permanent 
record

Å Great value in enhancing understanding 
of the system in question & raising 
capabilities of the response team



Assigning probabilities

(1) Use local information

ωGeologic maps

ωPast history of eruptions

ωMonitoring data for past 
unrest

ωMonitoring data for current 
period of unrest up to this 
point

ω Seismicity, Deformation, Gas

ωConceptual model for the 
volcanic system



Sources of uncertainty:
monitoring equipment,

Interpretation of monitoring data,
conceptual model,

completeness of geologic record,
etc.



Assigning probabilities

(2) Use global data to fill in holes 
in local knowledge of this volcano

ω Collective memory of scientists

ω Published databases ςexamples:

ω Global Volcanism Program: global 
eruptive histories

ω WOVOdat: global monitoring data

ω DomeHaz(Ogburn et al. 2015): 
global dome-forming eruptions

ω FlowDat(Ogburn 2012): global
mass-flows database

ω EFIS (EruptionForecasting 
Information System) Project
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Sources of uncertainty:
completeness of geologic record,

biases in databases,
choice of analog volcanoes,

etc.



Assigning probabilities

(3) Use models of particular 
phenomena

ωFor example:

ωҟIκ[ ƻǊ ŜƴŜǊƎȅ ƭƛƴŜκŎƻƴŜ 
model for PDCs

ωGeophysical flow models

ωLAHARZ

ωASH3D

5.5 km



Sources of uncertainty:
model inputs,
model itself,

probabilistic method used,
etc.



Temporal validity of event trees

ÅTrees are valid for a stated time period.

ÅConsecutive forecasts (revisit and update tree or create new 
event tree) prompted by

Å Change in character of observed eruptions

Å Change in character of eruption monitoring data, e.g. gas, 
deformation, seismic, visual observations

ÅOften constructed for specific time periods of operational 
significance:
ÅϤм ƳƻƴǘƘ ŦƻǊ ƭƻŎŀƭ ƎƻǾΩǘ ŀƴŘ ŜǾŀŎǳŀǘƛƻƴǎ

Å ~6 months for estimating observatory staffing needs

Å >1 year for relocation/land use planning



Dome 
appears 
Dec. 19

Phreato-
magmatic
plumes

t5/Ωǎ 
start
Nov.

Nov. 18

Jan. 2

March 6

Sept. 17

May 26

Ulet Ifansasti/Getty Images

Event trees

Sept 2

Dome/lava advance 
and margin collapse

Sinabungvolcano
Indonesia


