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Satellite‐based surveillance of volcanic hot spots can be coupled with 
modeling to allow ensemble‐based approaches to crisis response. We 
build an e�usive crisis response protocol aimed at delivering product 
for use in tracking lava �ows. This involves integration of satellite data 
(TADR from MIROVA, TIR from ASTER and correlated InSAR images); 
numerical models for �ow path projections and run‐out (DOWNFLOW 
+ FLOWGO) and �eld data for ground truth (from observatory).

Thereafter, run‐outs were updated with each new TADR, and checked 
against �ow lengths reported from InSAR and ASTER mapping.  In all, 35 
TADRs, 15 InSAR image pairs and 11 ASTER images were processed 
during the 35‐day‐long eruption. 

We test the protocol during Piton de la Fournaise’s April–May 2018 
eruption, with product being delivered to the observatory. The �rst 
response was initialized few hours after the lava break out and revealed 
that �ow at >120 m3/s could cut the island belt road. The �rst TADR 
(obtained via MIROVA) was available the next day. The latency between 
satellite overpass and TADR provision was 105 minutes, with the model 
result being posted 15 minutes later. An InSAR image pair was 
completed six hours after the eruption began, and gave a �ow length of 
1.8 km; validating the run‐out projection obtained via DOWNFLOWGO. 
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A model based on shallow depth 
approximation of a viscoplastic 
�uid �owing on  a DEM has been 
built and validated for this 
eruption. The input parameters 
include the decreasing TADR, the 
�nal extruded volume, a given 
viscosity and yield strength. Flow 
outline and thickness are 
recovered. The open source 

This model can also be 
adapted to compute �ow 
crossing an array of vertical 
obstacles. For this a porous 
medium is introduced to 
reduce the array of obstacles 
(via Darcy model  extended 
for viscoplastic Bingham 
�uids).

Exemple of Kilauea July 
1974 lava �ow.

software, SHALAVA, will be soon available.

�nal �ow outline

without obstacle
with obstacles simulating 
a dense lava-tree network

Simulations on a plane to 
validate the model.

X= relative distance 
between obstacles

A detailed study of the e�ect of trees on the emplacement of Kilauea July 
1974 lava �ow show that trees do not a�ect the cooling of the lava at the 
scale of this �ow but may locally a�ect the �ow lines where lava-trees  
form. To form lava-trees, the viscosity must be <103 Pa s. Above this 
threashold, the lava is of a’a’ type which causes destruction of the trees.
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This protocol is of service to Volcanoes Observatories to aid in 
monitoring needs for lava �ow �eld evolution allowing both crisis 
management and appraisal of need to evacuate ground based 
monitoring stations falling in �ow paths.


