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WOVOdat:  What is it? 

 

ÅA modern, searchable, web-accessible database of 
volcanic unrest (seismic, deformation, gas, etc), 
analogous to epidemiological databases 

ÅLinked to the Smithsonian database of historical 
eruptions (outcomes) 

ÅFor READY REFERENCE, COMPARISONS and 
STATISTICAL ANALYSES of unrest, and its past and 
future outcomes.   

ÅA reference library at your fingertips! 

 



Principal data sources 

ïVolcano observatories (all parameters) 

ïRegional and global observing networks, 
e.g., IRIS UNAVCO,  satellite data  (thermal, 
SO2 & CO2 gas; InSAR, etc) 

ïIndividual  researchers (gas, InSAR, other) 

ïPublished data (tables and digitized graphs, 
especially for old episodes of unrest) 



General contents of WOVOdat 

ÅBackground info re: each volcano and its quiet state, 
including DEM and metadata re: monitoring nets  

ÅTemporal changes in seismicity, ground 
deformation, gas emission, groundwater pore 
pressures, and other parameters 

ÅSpatial details, e.g., earthquake hypocenters, strain 
vectors and maps, SAR interferograms, etc. 

Åά{ǇŜŎǘǊŀƭέ ŘŜǘŀƛƭǎΣ ŜΦƎΦΣ ŜŀǊǘƘǉǳŀƪŜ ǎǇŜŎǘǊŀΣ Ǌŀǘƛƻǎ ƻŦ 
various gas species 

ÅIndicators of data quality, Notes, References 

ÅTools for searches, visualization, and data analysis. 



Data are: 

ÅIƛǎǘƻǊƛŎŀƭ  όƳƻǎǘΣ җн ȅŜŀǊǎ ƻƭŘύ όƳƻǾƛƴƎ н ȅǊ 
window) 

ÅGeospatially-referenced, time-stamped 

ÅIn common (standardized) formats 

ÅάwŜŘǳŎŜŘΣέ ŦƻǊ ǇǳǊǇƻǎŜǎ ƻŦ ǎŜŀǊŎƘƛƴƎ Ƴŀƴȅ 
episodes of unrest.  (e.g., eq. hypocenters, GPS 
positions and deformation vectors, gas fluxes) 

ÅDigital, to allow replotting, overlays, analysis 

 

 

 



 E.O.S 

VOLCANO 

Common or 
shared: 
ÅBibliographic 
ÅContact Info. 
ÅRegistry  
ÅPermissions 
etc. 

Background 
Information, 

e.g., 
tectonic 

setting, rock 
types 

 

Eruptions, including phases 
 (from Smithsonian GVP)  

 DATA: 
ÅEvent 
ÅIntensity 
ÅTremor 
ÅSwarm  
ÅRSAM/SSAM 

  
                                                          

DATA: 
ÅTiltmeter 
ÅStrainmeter 
ÅEDM 
ÅGPS 
ÅLeveling 
ÅInSAR 

DATA: 
ÅFumarolic gas 
ÅSoil Efflux 
ÅPlume 

DATA: 
Å Level, ŘƛǎŎƘΩƎ 
Å Chem, T 

DATA: 
ÅMagnetic  
ÅElectric 
ÅGravity 

DATA: 
ÅGrd. based  
 -Satell based 

SEISMIC DEFORMATION GAS  HYDROLOGIC 
POTENTIAL  

FIELDS 
THERMAL 

Network 
Info 



WOVOdat:  Why?  
Forecasting, research, and education 
ÅFor quick reference during volcanic crises, e.g., 

XYZ analogues and outcomes 
ÅAs empirical basis for probabilistic forecasts 
ÅTo understand puzzling unrest, and how 

volcanoes prepare to erupt 
ÅFor ready comparisons of unrest, from one 

episode or volcano to the next 
ÅTo discover as-yet-unknown patterns of unrest 
Å!ǎ Řŀǘŀ ŦƻǊ ƴǳƳŜǊƛŎŀƭ άŜǊǳǇǘƛƻƴ ǎƛƳǳƭŀǘƻǊέ 

 
ÅEducational use ς interesting data for teaching 

basic scientific skills 
 
 



Mayon, Philippines, and other open-vent volcanoes 
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Pinatubo and other plugged volcanoes, with 
  special concern re: potential plinian events 



Calderas, like Long Valley and many others ς 
imperfect buffers of new intrusions 



An example  of one specific type of unrest: 
Distal VT earthquakes (Ř±¢Ωǎ) 
 ŜΦƎΦ b² ƻŦ tƛƴŀǘǳōƻΣ Ψмффм 

ÅMagma intruding there?  
If yes, mafic bypass? 

ÅOr, marking outer limit of 
silicic reservoir? 

ÅRegional strike-slip 
activity? 

ÅLubrication of fault by 
pressurization of 
geothermal system? 



!ƘŀΗ [ƻǘǎ ƻŦ ƻǘƘŜǊ ŜȄŀƳǇƭŜǎ ƻŦ 5±¢Ωǎ 
(earthquakes offset from cone...) 

Å Including: 

ÅMontserrat, 1934-37, 1995- 

ÅTacana  1985-86 

ÅGuagua Pichincha 1997-
2001 

 

Å Commonalities:  

ï hydrothermal system 

ï throughgoing or nearby 
faults 

ï association with phreatic 
explosions 

Å Probable explanation: 

ïPressurization of magma 
or hydrothermal system 
raises groundwater pore 
pressures along faults up 
to 25 km away 

After Randy White, USGS 



WOVOdat is NOT for: 

ÅData of current unrest (not real-time) 

Åάwŀǿέ ƻǊ ǊŜŘǳŎŜŘ Řŀǘŀ ƻƴ ǎƛƴƎƭŜ ŜǇƛǎƻŘŜǎ ƻŦ 
Ǉŀǎǘ ǳƴǊŜǎǘΦ   CƻǊ ǘƘƻǎŜΣ ǎŜŜ ¦w[Ωǎ ǇƻƛƴǘƛƴƎ 
back to observatory and contact person(s)  

ÅFor research on single episodes or single 
volcanoes.  Much better for non-observatory 
users to collaborate directly with Observatory 
staff! 
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