
LSNReviews

From: Brittain Hill
Sent: Tuesday, January 15, 2008 9:01 AM
To: Donald Hooper
Subject: Re: TEPHRA code discussion
Attachments: CN_37kmSofLeon_Nov3095.jpg

Don - see the text following the ** for response.

>>> Donald Hooper <dhooper@cnwra.swri.edu> 1/14/2008 1:43:06 PM >>>
Britt:

If I can take a few moments of your time, I want to make sure I understand
how you and Brandi used the TEPHRA code to model the 1995 Cerro Negro
eruption.

Of interest to us is the overlay of contours from the Cerro Negro isopach
map by Hill, et al. (1998) (this would be Figure 3 in B. Winfrey's Software
Validation Test Plan and Report).

For the PLUMEMODEL parameter you recommended:
0 = uniform distribution using a threshold at PLUMERATIO rather than using
Beta (1 = log-normal distribution using Beta). Therefore, ignore Beta
because of the way it treats column diffusivity. We should use a linear
column or a linear source.

Brandi had used a PLUMERATIO of 0.2 for the bottom of a laterally spreading
ash cloud as a ratio over total plume height.

Mass is forced to the upper part of the column (we should use the top 20% of
the column) because this is where mass is released. Thus, mass is released
from the upper 20% of the eruption column.
**As I best recall, that is how we did the TEPHRA runs. This makes more sense than continuous
release from the vertical column, when trying to model dispersal from the tephra plume. Most of the
material that leaves the column during vertical ascent falls back to the cone and does not really
transport far from the vent. Since we're not accounting for that mass in the simulations, the column
release should reflect the mass release that affects the tephra dispersal.

Also on some related points, the mass of tephra and the scoria cone are
approximately the same.
** Although that may be the case, you need to keep consistency with the process being modeled.
The ASHPLUME/TEPHRA codes do not simulate proximal accumulation of a tephra cone - for
example, the first grid points in the calculation are 1 km distant from the point source. Cones are
produced by a combination of column fallout and other ejecta that are not accounted for in the
column model. You might want to try calculating the column height using the mass flow for both
tephra and cone - my suspicion is that a 2x increase in mass flow should affect a significant increase
in calculated column height, which doesn't correspond to observed column height for small volume
eruptions (i.e., when cone mass - tephra mass). As we showed in the 1999 IRSR, though, using the
mass flow for the tephra deposit gave very good agreement between observed and calculated
column heights.



This relationship has bugged me when folks have been talking about "realistic" column densities for
ASHPLUME, as the mass flow out of the vent (i.e., column) is only proportionally related to advective
release from the top of the column (tephra deposit). There is a different dynamic in how that other
part of the column behaves to form the scoia cone. So, my bias is to focus on the abstraction, that
makes sense for representing tephra fallout, and not get all worked up over putative "realisms" in
simulating an eruption that includes scoria cone formation. To do that, you need a good
understanding of column dynamics, which, quite frankly, just doesn't exist yet.

And wind is a simple vector in both TEPHRA and
Suzuki.
**That's correct. You could develop a grid-based approach that assigned different wind field to each

cell, and track mass into and out of the cells (e.g., ATHAM). However, for dispersals on the order of
tens of km's, theprimary source of variability is the stratification in the wind field, not the lateral
variations in direction/speed. If you were contemplating extending the model for 100 km dispersal,
you'd need to adjust 1) particle settling dynamics (e.g., lots of <15 um fines), 2) plume diffusivity
dynamics (e.g., very weak plume would be goverened by atmospheric dynamics rather than plume
eddy diffusivity), and 3) windfield variations. Or, you could just use PUFF for all but the most
humongous eruptions.

Furthermore (as discussed previously), we should not use 600 kg/m3
for the proximal deposits, but a linear sliding function could extend this
to the distal facies.
** That's correct, as the in-situ deposit density went from 1200 kg/m3 at 1km to 600 kg/m3 at 22 km.
Also, the plume itself was a weak, blowover plume where maximum plume rise occurred several
km's downwind from the vent. The attached image was taken (telephoto) from 37km S of Cerro
Negro during the sustained tephra eruption on 11/30/95. It shows that peak plume rise is occurring
about 1.5-2 km left (WSW) of the vent. From other photos, I could see that there was no additional
plume rise (from 2.5 km AGL) for >10 km downwind, once the plume had reached neutral buoyancy
(upper left of photo). So, I would suspect that the deposit maximum would shift a bit west from a
theoretical eruption where the column rose 2.5km vertically.

I think we have to remember what the TEPHRA code results actually represent.
The resulting model isopach (output) is not realistic for a single eruption,
but is a probabilistic map that accounts for the variation of the wind.
**True, it doesn't capture all the realism of an actual eruption. Of course there are variations in wind
speed (e.g., likely diurnal effects) and mass flow rate that affect dispersal - with some tweaking, the
model could be calibrated to match the deposit more closely. This would also be an interesting
exercise with Connors to use TEPHRA2 inversion to sus out the eruption parameters from the
deposit (e.g., use their optimization routines) and compare with the measured data. I'd bet the
inverted parameters would be within a reasonable level of uncertainty for the primary data
parameters (wind speed, grain size, column height). Frankly, if you can find a better plume model,
then discard Suzuki and use the other one. But from my view on the literature, the other models
(e.g., ASHFALL) for medial tephra accumulation are all using the basic advective-diffusive
relationships from Suzuki (1983) and are comparing the models with real deposits like Ruapehu.

Turbulent suspension makes it difficult to model both proximal and distal
processes (or "output").
**Yep - you either are governed by atmospheric dynamics for distal particle tracking, or plume

dynamics for proximal/medial falls. Neri et alii are trying for the grand uinfied model (and I wish them
luck), but it isn't there yet from what I can see.
Don't forget to check that the total mass in the calculated fall deposit is being conserved relative to
the input mass. It shouldn't be identical (e.g., some mass will stay in suspension and leave the model
domain) and don't forget there really should be mass at grid point (0,0).



Selah-
Britt

-Don Hooper
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