Recent pyroclastic flow and lahar deposits from on Barranca Ceniza, Fuego volcano.
Field report, October 24 - 25, 2013.
1. Introduction.
Fuego volcano has remained active since the start of the current eruptive episode in May
of 1999. Since then the activity has fluctuated between continuous background activity,
sometimes effusive and sometimes explosive, and occasional larger eruptions. The larger
eruptions (VEI 2 - 3) that happen every few months to every few years have caused crises
that include evacuations of tens of thousands of people. The most recent of critical
eruptions happened in September 13, 2012. The activity of the volcano is monitored by
the Instituto Nacional de Sismologia, Vulcanologia, Meteorologia e Hidrologia
(INSIVUMEH), which during a crisis relays the information to the civil protection, other
authorities and the public. During non-crisis times INSIVUMEH conducts routine
monitoring of the activity and other possible changes in the area, related to the volcanic
and laharic activity.
INSIVUMEH operates two local observatories (OVFUEGO I and II) staffed with two and one
permanent observers, respectively. The observers conduct routine visual observations
from the observatories, which are communicated in near-real time to the INSIVUMEH
headquarters in Guatemala City; but they also conduct field evaluations on areas in the
upper slopes of the volcano and on the ravines that drain the cone. Through the support
of the International Volcano Monitoring Fund (IVM-Fund) the local observatories have
been equipped with multiple tools to aid in the observation process. More information
about the instruments and the project can be found here: http://www.ivmfund.org/guatemala-fuego/
This report summarizes some of the observations collected on October 24 and 25, during
a field visit to the area. Our field visit was focused on surveying and documenting the
pyroclastic flow and subsequent lahar deposits, and the changes in the terrain (especially
the drainage system) caused by the activity.

Figure 1. Satellite images (from GoogleEarth) showing the pyroclastic flow deposits
generated by the September 13, 2012 eruption on Barranca Ceniza. A Image from
November 2010. B Image from January 2013. Yellow triangle shows OVFUEGO. Blue dots
show survey point on Barranca Ceniza.

Figure 1 continued… C Close up satellite image (from GoogleEarth) showing the survey
area. Image from August 2011. D Same area as shown in the January 2013 image.

2. Erosion of pyroclastic flow deposits and generation of lahars on the upper Ceniza
Ravine.
Large pyroclastic flows were produced by the Septeber 13, 2012 eruption (see figure 1).
The pyroclastic flow deposits were subsequently eroded (see figure 2), and the eroded
material became the source of lahars that propagated downstream from the the
pyroclastic flow deposit, inundating the lower relief areas on the southern coastal plain.
The evolution of the pyroclastic flow deposit, from its emplacement, to the erosion by
rainwater, has been surveyed on different opportunities using a laser rangefinder. On
October 24 a new survey was done on the deposits to compare it with the previous
surveys. The erosion channel formed in the pyroclastic flow deposit had a width of 28.9 m
at one control section, which compares with a similar width of 31.6 m measured in the
previous survey on June 15, 2013, but is much wider that the width of ca. 10 m measured
on the January 2013 image on GoogleEarth. These changes are significant and show that
large volumes of the deposit are quickly being eroded to feed lahars downstream. Depth
values of 17.6 and 17.2 m measured in October 24 and June 15 respectively, shows that
since mid June the channel hasn´t changed much. Large lahars produced on June 8 are
consistent with the idea that important changes may have happened before the date of
the previous survey (on June 15), but not after that date.

Figure 2. Pyroclastic flow deposits eroded by surface water flow caused by rain.
The survey results from the laser range finder were also compared with conventional tape
measure data and coincided within 1 m (see figure 3 and 4). The fieldwork included a
detailed description and documentation through notes, pictures and video of the
pyroclastic flow deposits, and measurements of the flow interior's temperature, which
reached up to 47ºC at ca. 1 m depth in some places. All the collected information will be
presented later in a more detailed report.

Figure 3. Using the tape measure on the erosion channel carved on the pyroclastic flow
deposit from the September 13, 2012 eruption.

Figure 4. Using the laser range finder to measure the erosion channel at the same location
shown in figure 3.
3. Lahar deposits and channel changes on the lower Ceniza channel.
On October 25 we surveyed the lower reaches of the Ceniza channel, on areas that were
affected by laharic deposition and lateral channel shifting. A point of particular concern is
the location were the recent erosion, associated to the channel lateral migration, is
threatening to erode and cut the road the communicates the Osuna region with the
southern coast (see figure 5). At that location the Ceniza and Platanares rivers are
separated by a narrow divide that could easily be eroded away by the erosive activity of
the stream, triggered by the lahars (see figure 5). From the measurements, the width of
the divide changed from 7 to 6 m between the surveys done on September 5 and October
25, 2013, respectively. These values can also be compared with the width of ca. 30 m seen
on the January 2013 GoogleEarth satellite image. A more detailed discussion on these and
other issues will be presented in a separate report.
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Figure 5. GoogleEarth satellite image (upper panel) showing the location of the critical
point, and picture (lower panel) of the road threatened by erosion at the critical point.

4. Concluding remarks and recommendations.
The survey of the erosive channels in the pyroclastic flow deposits from September 13,
2013 and the survey of the eroded areas on the distal reaches of the Ceniza drainage
show a rapidly changing environment, which could potentially affect important
infrastructure in the area. It also shows a potential link between the erosion of the
pyroclastic flow deposit and the generation of lahars that may have such an impact
downstream. Continued surveying of the upper and lower reaches of the Ceniza drainage
could be critical to establish potential threats to the local infrastructure and to better
understand the relationship between lahars generation and pyroclastic flow deposit
erosion.
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