Thermal Radiative Properties of Bardarbunga
Basalts: In Magma
Rheology and Volcanic Hazard

| | | LI SCIENCE
§§FALL i —t i T :
A\J\.&l MEETING s SOCIETY


Présentateur
Commentaires de présentation
Welcome everyone to my presentation related to the thermal radiative properties of Bardarbunga basalts and the importance of spectral emissivity in magma rheology and volcanic hazard. 
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I am Jonas Biren a PhD student working at ISTO in Orléans France, and I am very pleased to share my recent work with you today. I would like to thank AGU for this opportunity. 
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Holuhraun, Bardagbunga volcano
il crcdit: IMO)

Lava flow T tetrieved by remote sensing (RS) depends on spectral emissivity (g).

€ poorly known: considered constant or retrieved at RT
Only few studies of € at relevant magmatic conditions:

* Limited T range (<T,) / spectral range (TIR)/ composition (synthetic)

High Temperature and broad spectral range € data are necessary!

In situ measurements of ¢

with FTIR spectrometers up to
1800 K, in SWIR-MIR-TIR

De Sousa Meneses et al. (2015)
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As you know, temperature is a key parameter to understand lava flow rheology and is regularly retrieved by remote sensing techniques. However, these techniques rely on a critical but poorly-known parameter, namely the spectral emissivity. The litterature shows that spectral emissivity of an active lava flow is either considered constant or measured at room temperature. Only a few studies have recently measured the spectral ε at magmatic conditions but are still limited in temperature range, spectral range, or composition.
That is why we are trying to fill this knowledge gap by measuring in situ the spectral emissivity of basalt using this apparatus which is designed to simultaneously measure both emission fluxes from the sample and blackbody in the same thermal and optical conditions, as the definition requires.
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We explored the spectral emissivity from room temperature up to 1800 K on a broad spectral range including SWIR MIR TIR for natural basalt which represents a cooling lava flow containing glass, melt mixed with crystals. Since its matrix is heterogeneous, its spectral emissivity is complex. To better understand its behavior, we also measured the E of its individual components, which are the glass or melt and different crystals such as pyroxene or feldspar. Here in all cases, E increases linearly with T in TIR but changes non-linearly and with greater amplitude in MIR, SWIR. If you look at the scales, it is especially true for crystals, showing the most contrasted behavior of all components in SWIR, which is extensively used in RS approach. So, the spectral emissivity for a cooling lava flow will be a combined response that is highly impacted by crystal content and composition. In the end, I think I quickly demonstrated that spectral emissivity behavior is complex and depends on wavelength, temperature, composition and especially on crystal content.
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* Refine T by ~50 degrees with RS

More appropriate rheological evolution
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* lava flow behavior: from liquidus to subsolidus
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Reduce uncertainty in lava flow modeling

* improve hazard assessment

Poster Hall D-F: Improving field lava flow temperatures with lab-based
spectral emissivities for the 2014-2015 Holuhraun eruption, J. Biren et al.,

NH25A4-0528, Advances in modelling for natural hazards and risk. 16:00—18:00
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Finally, our laboratory measurements that consider all these parameters allowed us to model and refine the temperature of Bardarbunga lava flow by as much as 50 degrees compared to the same model that do not take into account spectral emissivity. Such temperature variation may seem small, but can, for instance, increases the lava flow crystal content from 10 to 50 %, leading to increase in viscosity. In other words by changing T, the lava state can go from liquidus to subsolidus, and thus infer great consequences on its rheology. 
It is clear that we need further constrain on spectral E so as to have more appropriate rheological evolution of a cooling lava flow, which will in turn reduce the uncertainty in lava flow modeling and ultimately improve hazard assessment during volcanic crisis.
Thus, my « take-home message » is « do not consider the spectral emissivity as constant in your upcoming studies ». And if you are wondering about the impact of E on lava flow modeling, I invite you to check my poster at the end of the day. 
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Thank you for your attention. If you need a postdoc fellow or have any question, please come find me at AGU or contact me !
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