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Abstract 

 

Progress on the project “Building local capacities for monitoring eruptive and catastrophic landslide activity at 
Pacaya volcano (Guatemala), through international partnership and collaboration” is reported for the first year 
of activities, from May 2014 through April 2015. Activities during this period focused on planning and 
discussion of the project with our Guatemalan counterpart.  

Three fieldtrips to Guatemala by the Michigan Tech team were done during this period, mainly for the purpose 
of planning and starting the instrumentation component of the project. Three site locations for the seismic and 
GPS instruments were tentatively selected, but one of the sites may have to be changed due to problems of 
getting permission to use it by the landowner. Difficulties in obtaining landowner permission for the installation 
of instruments has delayed the project, but recently we have secured those permissions for two site, and 
expect to start the construction of the structures that will host the instrumentation in May 2015.  

Two iterations of a proposal for the permanent display on hazards and monitoring for the Pacaya Volcano 
National Park have been presented to the authorities of the Park, and the current version is under review by 
the Park. An initial plan for the thesis projects that we plan to develop with students and researchers at the 
San Carlos University has also been discussed, but this project component is dependent on the progress we 
make on the instrumentation component and therefore has not seen much progress either. 

Having obtained permissions from the landowners for two of the field sites, we expect to build the necessary 
infrastructure, install the instrumentation and start collecting data in the next few months. Once we have 
achieved this, we will be able to start the other educational and research components of the project, in 
collaboration with the San Carlos University. We expect further progress in the outreached component as our 
counterpart at the Pacaya Volcano National Park returns their feedback on our proposal. 
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1. First field visit: May 7th – 15th, 2014. 

 

An initial field visit to Guatemala was done from May 7th through May 15th 2014. This visit included the 
three authors of the report. The main goal of the visit was to establish a first contact with our in-country 
partners and discuss the plans for the project. In the following sections we present a summary of 
outcomes from this visit. 

 

1.1 Initial contact with in-country partners. 

 

We held meetings with the three main in-country partners, the Instituto Nacional de Sismologia, 
Vulcanologia, Meteorologia e Hidrologia (INSIVUMEH), the San Carlos University (USAC) and the 
Parque Nacional Volcan de Pacaya (PNVP).  

 

1.1.1 Meetings with INSIVUMEH 

 

Two meetings were held at INSIVUMEH, one with the technical staff and one with the Director, Mr. Eddy 
Sanchez-Bennett. The technical staff meeting was focused on the technical goals and details of the 
project. An introduction of the proposed ideas was presented to them and a discussion followed the 
presentation. Overall the staff seemed to support the proposal and gave their input on some of the 
technical issues we may be facing in the field. The conclusion of the meeting was that the Michigan Tech 
team would present a technical proposal and the INSIVUMEH technical team would evaluate it and give 
their input. The main contact and working partner from the technical staff was Mr. Gustavo Chigna, head 
of the volcanology department at INSIVUMEH. Figure 1 shows a picture taken during the technical staff 
meeting. The meeting with the Mr. Sanchez-Bennett was focused on the strategic goals of the project and 
the commitment of INSIVUMEH in supporting and participating in the project. After presenting the main 
project ideas and getting feedback from the Director, we discussed the next steps to follow. The main 
outcome of the meeting was that the Michigan Tech team would prepare an agreement draft for 
INSIVUMEH to review and give their input. Further discussion of the agreement would be done over 
email. Figure 2 shows the participants in the meeting with Mr. Sanchez-Bennett. 

 

 

Figure 1. Participants of the meeting with INSIVUMEH technical staff. 
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Figure 2. Participants of the meeting with INSIVUMEH Director, Mr. Eddy Sanchez-Bennett. 

 

1.1.2 Meeting with PNVP and the San Vicente Pacaya Municipality. 

 

The meeting with the PNVP was focused on presenting the idea to the Park and Municipal authorities and 
get their feedback. Their proposed involvement through the permanent display at the Park’s museum or 
visitor center was well received. Among the suggestions made by the PNVP Authority was the inclusion 
of a real-time webcam for the monitoring of the volcanic activity. The conclusion of the meeting was that 
the Michigan Tech team would draft a more detailed proposal, which would be shared and discussed with 
the PNVP. Figure 3 shows the participants in the meeting with the PNVP and the San Vicente Pacaya 
Municipality. 

 

 

Figure 3. Participants of the meeting with the PNVP and San Vicente Pacaya Municipality authorities. 
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1.1.3 Meeting with the San Carlos University team. 

 

The meeting with the San Carlos University team was focused on the educational component of the 
project, through the involvement of thesis projects for students in the earth sciences division of the 
Engineering School. A group of potentially interested students also participated in this meeting. The 
University authorities received the proposed ideas well and expressed their commitment to participate in 
the project. It was concluded that this component was dependent on the availability of data produced by 
the other project components, e. g. the installation of monitoring equipment and setup of the data 
acquisition and archiving systems with INSIVUMEH, and therefore it was not possible to start it 
immediately. It was concluded that depending on the progress of the other components, a further detailed 
proposal was going to be prepared and shared by the Michigan Tech Team, for further input and 
comments by the San Carlos University team. Figure 4 shows the participants in the meeting with the 
San Carlos University team. 

 

 

Figure 4. Participants of the meeting with the San Carlos University authorities. 

 

1.2 Field site selection 
 

Initial field locations were scouted during this visit. Field locations search was done by Mr. chigna from 
the INSIVUMEH technical staff and the Michigan Tech team. Sites included in the initial search included 
the area within the local geothermal power plant and other locations around the volcano. Cellphone 
signal for three main carriers was also tested at the visited sites, as we intend to use cellphone modems 
to transmit the real time data for processing. When possible, a contact was made in the field with the 
owner or person in charge of the potential site locations. Three potential locations were chosen based 
on proximity to the volcano, safety conditions, cellphone signal and expected noise levels. The potential 
site locations are shown in the map in figure 5. INSIVUMEH was then left in charge of obtaining 
permissions for the sites and provide a design and budget for the structures that will house the 
instruments (called “casetas”). 
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Figure 5. Map showing the potential locations of the three stations for installing monitoring instruments 
around the Pacaya volcano. 

 

 

2. Agreements discussion and signing 

 

Following the first field visit, agreement drafts for INSIVUMEH and the PNVP were prepared by the 
Michigan Tech team (see the appendices in section 8) and shared with INSIVUMEH and the PNVP. A 
shortened version was suggested for an initial Memorandum of Understanding (MOU, see also 
appendices in section 8), leaving out some of the details of the initial agreement. Delays in obtaining site 
permissions (see section 6) slowed down the overall project and also delayed the signing of the first 
MOU. A similar MOU was also drafted and shared with the PNVP for further discussion and feedback on 
their end. Signing of the agreements was planned for the next field visit. 

 

3. Second field visit: November 10th -18th, 2014 

 

A second field visit was undertaken from November 10th through the 18th. This visit focused on 
consolidating agreements and further test data transmission of a data. The schedule included meetings 
with INSIVUMEH and PNVP, and field tests on a webcam at a nearby volcano observatory. 
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3.1 Joint meeting with INSIVUMEH and PNVP 

 

A joint meeting with INSIVUMEH and PNVP was held at the INSIVUMEH headquarters in Guatemala 
City. The MOU points were discussed but some changes were suggested. Most significantly, the Park 
and the Municipality offered to assist with the building of the casetas, by providing the labor, and requiring 
the project to only buy the building materials. INSIVUMEH presented a design for the casetas, and the 
Michigan Tech and PNVP offered to assess the design and present a budget. INSIVUMEH was urged to 
get the permissions of the sites, so that construction of the casetas could begin. The proposed changes 
required to rewrite the agreement, and this was planned as a followup step. After the field trip, the 
Michigan Tech team assessed the initial design presented by INSIVUMEH and concluded that it was 
unnecessarily expensive. A smaller version was presented as an alternative (see appendices in section 
8), and the PNVP prepared a budget for it. 

 

4. Third field visit: January 12th – 18th, 2015 

 

A third visit by one of us (Greg Waite) in January of 2015. A joint meeting with INSIVUMEH and PNVP 
was held at the PNVP headquarters. The casetas design and budget was discussed and agreed on. 
Online participation by United States Geological Survey volcanologists with experience in field 
deployment of instruments was also a very valuable input for the discussion. Progress on building the 
casetas at this point depend only on obtaining the permissions for using the chosen sites, or finding new 
sites in the cases where permissions may not be possible. The Michigan Tech team also presented a 
more detailed proposal for the permanent display on hazards and monitoring for the Park or visitor 
center at the PVNP (see appendices in section 8). This proposal was briefly discussed and the PVNP 
authority was left to further analyze it and give their feedback on it. Recently INSIVUMEH and PNVP 
obtained permissions from the landowners of two of the proposed instrumentation locations to build the 
casetas. 

 

5. Equipment purchase 

We have explored several options for seismic and GPS equipment. Quotes for digitizer/recorders from 
Trimble (RefTek) and Nanometrics were $6800 and $7800 per site, respectively. This would have left 
nothing in the budget for sensors. Instead, we have opted to purchase integrated digitizer-sensor 
systems from OSOP for $5500 each. This will allow for installation of three sites and meet the 
monitoring needs of INSIVUMEH. 

Continuous GPS equipment will mostly be converted from Michigan Tech owned systems. Two Trimble 
NetRS receivers and Zephyr antennas will be donated to the project, along with cables and accessories. 
Approximately $400 per site will be spent to purchase mounts for the antennas. 

Data will be telemetered via cell phone modems (approximately $600 for RavenX modems). Seismic 
data will be telemetered to INSIVUMEH’s SeisComp server and relayed to Michigan Tech’s SeisComp 
server. GPS data will be sent via FTP to UNAVCO once per day for initial processing. From there both 
the RINEX files and daily solutions will be publicly available. 

 

6. Challenges encountered 
 

The main challenge encountered so far in this project has been the delays in finding suitable sites and 
starting built casetas to host the monitoring equipment. Although the initial schedule for the project 
considered a much shorter time for the site selection and casetas building component, delays in 
obtaining the permits from the site owners and shortages of INSIVUMEH’s personnel have made this 
task more difficult than expected. For instance, although initially the owner of site 1 (see figure 5) had 
agreed with the idea of providing his land to build a caseta to host seismic and GPS equipment, he later 
retracted and said he needed more time to think about it. We have decided that due to the negative 
response from the land owner at site 1, we are going to change that location and look for a new one. 
Due to the delays experienced so far, we are going to start building the other two casetas, as we search 
for a new third site. 
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7. Future work 

 

We expect that once permissions for all the sites have been obtained and the casetas have been built, 
we will be able to install the equipment and start the permanent data acquisition. This will allow the other 
components of the project, e. g. the thesis projects involving the San Carlos University students, to 
progress more quickly. The proposal for the permanent display on hazards and monitoring has also 
progressed slower than hoped, in part because the PNVP is hoping to include this into a larger project, 
that involves the construction of a new building to host a thematic museum. The Michigan Tech team’s 
proposal is intended to be somewhat independent of the context of the bigger museum project, such that 
it can be developed independently, and within the timeline of our project.  

8. Appendices 

 

8.1 Appendix A: MOU with the PNVP 
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8.2 Appendix B: Casetas design 
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8.3 Appendix C: Permanent display proposal 

 
Station 1: Pacaya volcano scaled model, the geographic environment. 
A scaled model of Pacaya volcano and surrounding areas at a 1:10,000 scale, as shown in figure 1 (see 
also the approximated area covered here:  
https://www.google.com/maps/d/edit?mid=zIgeeOYFjV_M.kpx17lHBDKPo). The model will help to explain 
the museum visitors some of the geographic aspects of the volcano, especially the location of the volcano 
with respect to the museum and visitor center, the trails, etc. The model will have a written explanation 
about the areas show in it. 
 

 
Figure AC1. Area covered by the scaled model. 

 
The model represents and area of 10 x 12 km, which at a scale of 1:10,000 covers an area of 1 x 1.2 m 
within the museum. It will have small signs on important landmarks (towns, roads, the crater, etc.) and will 
have a natural appearance (similar to the terrain views in Google Maps or Google Earth). It could also 
include LED lights located at important points, and which could be turned on by the visitors by pressing a 
switch (e. g. following the idea of the scaled model of the early warnings systems hosted at the 
headquarters of CONRED in Guatemala City). It could also include other geographic features, like the 
park limits, the recent lava flows, etc. The vertical exaggeration of the model would be small, between 1 
and 1.5, to give the model a realistic appearance and avoiding to confuse the visitors.  
 
The model will be on a table 0.8 m in height and will cover an area of 1 x 1.2 m, covered by a glass or 
Plexiglas cover. It will have dedicated lighting from the roof, and depending on whether the LED lights 
ideas is chosen, it could also have switches for the LED lights. Next to the model there will be a 1.2 m 
wide by 1.8 m tall information panel, with text and figures explaining the content of the scaled model. The 
area occupied by station 1, including the scaled model, the information panel and the area for the people 
to observe the model and read the panel, will be approximately of 3 x 3 m. 

https://www.google.com/maps/d/edit?mid=zIgeeOYFjV_M.kpx17lHBDKPo
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Station 2: The history of Pacaya volcano and its hazards. 
This station will have a computer monitor connected to a desktop computer, and two information panels, 
each one of 1.2 m wide by 1.8 m high (see figure 2). The monitor will be 27 by 18 inches and three videos 
will be shown in it, each video will last 5 minutes and they will be shown in a repeating loop every 15 
minutes. The content of the videos will be the following: 

Video 1. Pacaya volcano’s history. This will summarize the volcano’s history from the prehistoric 
eruptions of the Amatitlan Caldera, the edifice collapse, the eruptions during the historical period and the 
current eruptive cycle since 1961. 

Video 2. The hazards at Pacaya volcano. This video will describe the potential hazards 
associated to the volcanic activity at Pacaya volcano and its potential impact on the population and their 
property. 

Video 3. Living with the volcano. A video about the volcanic risk mitigation and the benefits and 
resources that the volcano provides to the people, including tourism as a resource.  
 

 
 

Figure AC2. Example of the monitor for video display and the information panels setup for station 2. 
 
The amount and content of the videos could be changed or increased in the future, and as well as 
anything in this proposal it is open to discussion. The computer monitor will be installed on a wall with the 
sound system. At each side of the monitor there will be an information panel, 1.2 m wide and 1.8 m high, 
with text and figures containing additional information about the history, the hazards and the resources 
that the volcano provides. The area occupied by station 2 will be approximately 2 x 4 m, including the 
computer monitor (and computer), sound system, information panels, and the area for the visitors to 
observe and read the information. 
 
Station 3: Monitoring the activity of Pacaya volcano. 
The station will include a 27 x 8 inch computer monitor connected to a desktop computer with internet 
access, on which the real-time image of the volcano’s webcam will be displayed. A second 27 x 8 inch 
computer monitor, also connected to the same computer, will display the real-time webicorder plots from 
the seismic stations and the time series of the GPS data-streams. Additionally there will be a local 
seismograph at the bottom of the display, and the real-time record of this local seismograph will also be 
shown in the monitor, showing the movement the movement induced by people walking in front of station 
3, to illustrate how this kind of instruments work. Next to the monitors there will be an information panel, 
1.2 m wide and 1.8 m high, with text and figures containing additional information about the volcanic 
monitoring (see figure 3). The area occupied by station 3, including the computer monitors, the 
information panel and the area for the visitors to watch and read the information, will be approximately 2 
m by 3 m. 
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Figure AC3. Example of the monitors for real-time video and monitoring data display, and the information 
panel setup for station 3. 
 
 
Budget: 
A USD 4,000 budget is available for this part of the project. A preliminary estimate of costs could be as 
follows: 

  Unit cost Total cost 

Description Quantity USD Quetzales USD Quetzales 

Monitors 3 250 1925 750 5775 

Computers 2 550 4235 1100 8470 

Information panels 4 150 1155 600 4620 

Illumination 3 50 385 150 1155 

Sound system 1 50 385 50 385 

Local seismograph 1 150 1155 150 1155 

Scaled model 1 1200 9240 1200 9240 

Total    4000 30800 
 
The currency conversion calculation was based on an exchange rate of 7.7 Q/USD. It is assumed that the 
park will provide an internet connection for the real-time data display on station 3.  
 


