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* FLIR Measurements for Passive Eruptions
— been a series of side projects
= document the detection thresholds for the FLIR
= proxy for future Mars rover missions to detect CH,, fumareles

— fumarole measurements

= Cerro Negro, Nicaragua
> thermal flux comparison togas geochemistry.

= Salton Sea, CA
> gas detection

— mud pots & mud velcanoees

= Seltun, Iceland and Salton Sea, CA
> temperatures
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Fumaroles: Cerro Negro

* Objectives:

— characterize thermal flux of
the crater fumarole field

= comparison with day/night
thermal IR satellite data

" support gas geochemistry.
measurements

= integrate day/night FLIR data #
iInto a thermal inertia model of §
the crater’s surface materials #
> better describe variable
nature of the emissivity of:

crusts, sublimates, and
multiple temperatures

PASI Workshop
San Jose, Costa Rica (21 Jan 2011)







T
7, 57
TrspURs

fumaroles were thermally sampled both directly
and using the FLIR (near & far field)
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nighttime sampling (radiometer,
FLIR, thermocouple
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Temperatures Measured for Sampled Fumaroles
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e Data Collection

— thermal imaging/video (FLIR)
and Kinetic temperatures
recorded

— soil samples collected from
mud volcanoes, mud pots,
active deposition areas and
surrounding sediment

= analyzed using laboratory.
thermal emission
spectroscopy. laboratory.

= compared to 128 channel

airporne TR system
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Mud Volcanoes: Salton Sea
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 TIR Data Collection

— ground cal/val at four most active geothermal areas
= mud voelcano vents were warmer (25-40°C)
= mud pots were 15-10°C cooler thanithe surreunding area

= examples: mud velcano (left)andia pair offmud pots (Hght)

> at seme mud pots; the soelar heating \was:largerthanitie
temperature ofi the mud: > would resultiin cool R anemalies
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* Time Series of Mud “Eruptions™
— 60 Hz frame rate

— two areas (regions ofiinterest) designated tercapiuresthe
not mud and warm gas emISSIeNS
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Mud Volcanoes: Salton Sea

Salton Sea Mud Volcano initial statistical

analysis of

“eruption” data:
average: 3.4's
max: 9.5'S
min: 0.7°s
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temperature/time plot of thermal emissions from the Salton Seaimud volcanees

l’ PASI Workshop
San Jose, Costa Rica (21 Jan 2011)




Mud Pots: Seltun, Iceland

« Two Primary Objectives

— analysis of smaller  p=
geothermal features g
using available
iInstruments to
document small-
scale thermal
events (e.g. boiling
water/phreatic
activity, mud pools,
hot springs, etc.) in
collaboration with' 2 L
iSOR SERE A U TR e

— mapping ofi natural geothermalfeatures usingiASIER
data over the available data archive (2000=present)
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Mud Pots: Seltun, Iceland

* Two Primary Objectives

— analysis of smaller
geothermal features
using available
iInstruments to
document small-
scale thermal
events (e.g. boiling
water/phreatic
oteprngs, sy
collaboration with .
ISOR

— mapping ofi natural geothermalfeatures usingiASIER
data over the available data archive (2000=present)
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» ThermaCam Researcher' software
— allows for; detailed analyses of ELLIR data

— steady-state thermal output; phase differenceshiwnsbubbIes
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Poas fumarole field Poas crater lake
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Conclusions

* TIR Measurements of Passive
Activity
— direct temperature
measurements

= detection of new. (changes in)
thermal activity

= heat flow over time
= [nstantaneous thermal flux

— scaling for direct physical
measurements

= gas geochemistry.
= comparison to satellite data
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