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Introduction:  The lava flow field to the southwest 

of Arsia Mons, Mars, is complicated with numerous 

overlapping flows [1]. Many, if not the majority, of 

these are not fully visible and none trace back to a 

possible vent source. A lack of a point of origin for these 

flows presents interesting volcanological questions such 

as “how long are these flows?” and “do they have a 

common source location?”. The lack of a visible 

starting point also adversely impacts modeling to 

determine rheological properties or eruption conditions. 

Rowland et al., 2002 [2] made an initial attempt to 

address this issue for lava flows around Elysium Mons 

using the FLOWGO [3] rheological model in an 

iterative approach. They varied the starting channel 

position along the slopes of Elysium Mons and starting 

channel dimensions (width and depth). In order to 

determine if the model fit, the final mapped flow width 

was compared to the model’s final width. Here, we 

refine that approach by using an updated version of 

FLOWGO [4-5], varying the starting channel width and 

applying it to a long-channelized flow in the SW Arsia 

Mons flow field to determine its origin point. The same 

approach of comparing the final flow width between 

modeled and measured flows is again used to confirm 

the model has accurately reproduced the flow.  

Data: Initial identification of channelized lava flows 

was done using the Thermal Emission Imaging System 

(THEMIS). An example flow is shown in Figure 1a. 

Channelized lava flows create a unique pattern in the 

day thermal infrared (TIR) image due to the infilling of 

the central channel by fine grain eolian material [6]. The 

particle size of the fine grained eolian fill creates a 

measurable temperature contrast due to its low thermal 

inertia. The resolution of THEMIS data is not good 

enough, however, to perform detailed channel 

measurements, so data acquired by the Context Camera 

(CTX) were used. Figure 1b shows the modeled flow 

and how the measurements are made. The starting 

channel width was measured at the first location of the 

channel. Width measurements were taken every one-

kilometer to determine a statistical rate of channel width 

change. The starting depth of the channel was also 

determined using the Mars Orbiting Laser Altimeter 

(MOLA) Precision Experiment Data Point Records 

(PEDR) data. PEDR elevation points along the central 

channel were averaged together and then subtracted 

from the average pre-flow elevation adjacent to the flow 

to calculate the depth.  
Modeling: The newest version of FLOWGO called 

PyFLOWGO is a Python-based thermo-rheological 

model that replicates lava cooling down an open 

channel [4]. Originally developed for terrestrial cooling-

limited lava flows, here it has been adapted for Mars 

conditions. Specific changes to the model include the 

gravitational acceleration, removing heat loss due to 

rainfall, and ambient atmospheric conditions [7]. 

Modeling the lava flow shown in Figure 1 was 

undertaken in two steps. Step one was the refinement of 

the model parameters in order to best match the 

measured lava flow length. This was accomplished 

through a combination of pre-established values and 

iteration. All model parameters used in step 1 remain 

within the estimated Martian conditions. Step 2, once 

the modeled flow length matched the measured flow 

length, the model is run again using the model 

parameters determined in step one. The starting channel 

width is now iteratively narrowed to approximate 

expected channel widths for flows on steeper 

topography further up slope. This is based on the 

assumption that the channel width will narrow closer to 

the vent [8]. The model was run over a constant 7° slope, 

compared to the average 5° slope of the flanks of Arsia 

Mons where the flow is seen [9].  

Results: Figure 2 shows a best constrained case with 

varying iterations of the PyFLOWGO model. The 

measured final flow width was 3465 m and the modeled 

final flow width was 3479 m, a difference of 0.4%. With 

this width constraint, the difference between the 

measured flow length and the best-fit model length is 

348 km. This indicates that the flow may have 

originated ~350 km further up slope from the point 

where we first see the start of the channel now. This new 

starting location is ~345 km from the inner caldera of 

Arsia Mons at the base of the raised topographic feature 

immediately south of Arsia Mons (Figure 3).  

Conclusion: This work is ongoing, however, initial 

results from this iterative, staged modeling approach are 

promising. Findings are consistent with terrestrial 

analogs such as Hawai’i, the Galapagos, and Tolbachik, 

where large volume, channelized flows commonly 

originate from rift-aligned vents on the mid to lower 

flanks rather than at the summit caldera [2]. In order to 

fully constrain vent location, more flows will be 

modeled. Development of a statistical calculation for 

the rate of channel width change in relation to flow 

runout is also being developed to assist with this study. 

Future efforts will include a detailed mapping 

investigation of the potential vent area(s) using either 

CTX or HiRISE image data and digital elevation models 

derived from those data to search evidence of possible 

buried vent structures.  
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Figure 1: Analysis example of one flow within the study area. 

(a) THEMIS day IR with night IR color, showing the flow 

outlined in light blue. The white rectangle denotes the area 

shown in b. (b) CTX image of a portion of the flow outlined in 

(a). Width measurements of the central channel were taken 

every one-kilometer. Black dots and the corresponding label 

represent the one-kilometer increments.  
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Figure 2: Results of four FLOWGO model simulations for the 

flow in Fig. 1 showing the flow length versus the channel width 

change. The measured flow had a final channel width of 

3479m (indicated by the light blue line) and a flow length of 

127km. Model 3 best matched the measured flow width and 

length. Typically, if using FLOWGO for terrestrial lava flows 

the length of the flow is used to confirm the model fit. 

However, because we do not observe the full length of this 

flow, the final channel width is used here.  

 

 
Figure 3: MOLA shaded relief image showing the location of 

the possible vent (white star) based on the results of the best-

fit model run. The modeled lava flow is outlined in white.  
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