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FollowUp Form

Basic Information
Project Name* 
Name of Project

Hydrometeorologic and geologic hazards at Pico de Orizaba volcano, Mexico

Project Performers* 
List all project participants. Include their title and affiliation.

Dr. Katrin Sieron. Researcher. CCT-UV
Dr. Carlos M. Welsh Rodriguez. Senior researcher. CCT-UV
Dr. Blake Weissling. Researcher. UTSA
M. Carlos Ivan Tellez Gutierrez. Lecturer. CCT-UV
Dr. Dolors Ferrés López. Lecturer. CCT-UV
M. Marco Aurelio Morales Martínez. Technician. CCT-UV
Cristian Martínez Báez. B.S. thesis student. CCT-UV
Federico G. Casarin Puglia. B.S. thesis student. CCT-UV
Ángel J. López González. B.S. thesis student. CCT-UV
Emilio J. Cruz García. B.S. thesis student. CCT-UV
Ulices Monfil León. Research Assistant. CCT-UV
Sergio Terán. Research Assistant. UTSA
Juan Campos. Research Assistant. UTSA
Asunción Castillo Rojas. Administrator. CCT-UV
M. Julio C. González Hernández. Senior Lecturer. BUAP 
M. José Serrano Ortiz. Lecturer. BUAP 
Román Gutiérrez Anguiano. B.S. thesis student. BUAP
Priscila Esquinca Sol. B.S. thesis student. BUAP
Pamela B. Marquez Arellano. B.S. thesis student. BUAP
Jesús Ortigoza Gonzalez. B.S. thesis student. BUAP
Dr. José Luis Silvan Cárdenas. Senior Researcher. Centro Geo
Karime González-Zucolotto. Research assistant. Centro Geo
José Manuel Madrigal Gómez. Technician. Centro Geo
Pasquinel de la Fraga Chávez. Chief of outreach department. Civil Protection Agency
Dr. Isabelle Barois. Researcher. INECOL
Adrián Sosa Medellín Master's thesis student. LANIA
Fátima Paula Carreto Peralta Master's thesis student. COLVER

Project Start Date* 
Select the date when your project was started.

09/20/2018
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Anticipated Project End Date* 
Select the date when you expect the project to be completed.

08/20/2020

Report
Project progress reports are meant to be shorter than final reports, but should provide enough information to 
allow the committee to assess the project's progress toward technical, humanitarian, education, sustainability 
efforts. They are expected to be written with the care and attention to detail that a published paper requires. 
Reports are published (with confidential information removed, including financial data) on the GWB website to 
help educate the public on the program and its impact. Reports should be proofread to ensure accuracy of 
language and data.

Figures and pictures should be original, high quality graphics and must include captions and appropriate scales. All 
maps should be oriented with north at the top. All field data and interpretations should be shown on logs, maps, 
and sections within the same georeferenced projection system, datum, and scale. All maps and sections are to 
have distance scales in the same unit system. Include color legends, if appropriate.

If you would like additional guidelines to help you prepare your report, please email us at withoutborders@seg.org 
and ask for more specific instructions.

Reports that have not been written with the highest attention to detail and accuracy will be returned to draft 
status for editing and any pending payments will be delayed until an acceptable report is received.

Project Location and Geologic Setting* 
In the space below, provide a description of the project's location, including its geologic setting. Using the upload 
button, attach a Word document, pdf, jpeg or preferrably, a geotiff with a map of the area where the team is 
working. Include a bounded polygon around the area where studies are being conducted. Include the title "Project 
Location" at the top of the document.

Project_location.jpg
The project focuses on the Jamapa River sub-basin, which originates at the highest part of the N-NE flank 

of the ice-capped Pico de Orizaba active volcano (5675 m a.s.l.), located at the eastern end of the Trans-
Mexican Volcanic Belt, in the State of Veracruz (México).

The data analysis, coordination of the work plan, and financial support for the project development is 
carried-out at the Centro de Ciencias de la Tierra of the Universidad Veracruzana in Xalapa (Veracruz, 
Mexico).

Project Location continued* 
Upload a Google Earth kmz file that outlines the boundaries of the project location. This file will be used to display 
the project location on a master map of GWB projects, including the project map on the GWB website. 

boundary_project_location.kmz
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Comment: KMZ file was successfully uploaded into Google maps. Disregard note at the end saying the 
file could not be converted.

Humanitarian Need and Benefit* 
Summarize the reason, need(s) and benefit(s) of the project (humanitarian, community, environmental, etc.)

Atotonilco, Rincón de Atotonilco and Mesa de Atotonilco (~2000 people) are villages located very close to 
the channel of Jamapa river at the lower volcano flank (~15 km from the summit) and are thus exposed to an 
elevated risk from lahar events. In addition, an estimated 10000 people live close to the Seco River channel 
and are also exposed to lahars. The vulnerability of population and infrastructure in respect to these 
phenomena is very high (dependence on natural resources, poverty, mixed constructions, low understanding 
and perception of risk). The characterization of the parameters controlling lahar formation will allow this 
project to update the geologic hazard maps and to implement an early warning system to safeguard human 
life.

Project Goals and Objectives* 
Describe the project goal(s) and objectives as they were outlined in the Phase II application or subsequent project 
revisions approved by the GWB Committee.

1. Evaluate the secondary lahar hazard. Investigate the hydrological and geological controls leading to 
the generation of flows through geological and geophysical surveys.

2. Elaborate hazard maps. Identification of lahar inundation areas towards an updated hazard map.
3. Install and evaluate a lahar warning system. Instrument the upper river valley for precipitation.
4. Expanding the knowledge. Research opportunities (students) and involvement of communities and 

risk reduction agencies.

Progress Toward Goals and Objectives* 
Describe the progress to date on planning, execution, project milestones accomplished and tasks still to be 
completed.

New geomorphological and geological data from the Jamapa river channel were obtained in several field 
campaigns, increasing knowledge about the hydrogeological parameters controlling the lahars formation. 

- 4 drone based photogrammetry surveys were conducted of the Jamapa channel, morainal ramp, and 
glacial valley, and new high resolution digital elevation models have been produced in the project area

- 2 geophysical survey efforts (GPR, refraction seismic, HVSR, geoelectrics) were carried out at the lower 
proglacial ramp and on the glacier, in order to estimate moraine sediment volumes and ice thickness

- Progress in the acquisition of equipment for the instrumentation of the upper Jamapa basin and 
transmission of data (telemetry).

- Recruitment, formation and planning of thesis of 2 master and 5 bachelor students have been carried 
out. At least 6 more students (of three institutions) were recently involved.

Interpretation of Data* 
In the space below, provide a summary of any interpretation of data that has been done to date, even if the data 
are raw and the interpretation is only preliminary and tentative. Use the upload button to attach a Word 
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document or pdf appendix with figures or pictures referenced in your summary, including captions. Include the 
title "Figures for Interpretation of Data" at the top of the document.

Address the following in your summary:

 Representative data; show display(s) of data;

 Evaluation of data quality and usefulness;

 Describe how data is being interpreted? Who is interpreting the data?

 Provide any pertinent preliminary results;

 Describe how the data support (or not) the goals, objectives and hypotheses?

data_figures_final.pdf
Geological data: mapping the geological units of the upper Jamapa basin, the potentially erodible units 

(primarily moraine and pyroclastic deposits) have been identified.
Geomorphology: geomorphological maps elaborated during previous studies have been analyzed (maps 

from the 1980s to 2000) and now compared to the recent geomorphic features (Geography Bachelor student 
involved).

Geophysical surveys (resistivity, GPR and refraction seismic) have been undertaken at the proglacial 
ramp in order to reveal sediment thicknesses. Unfortunately, no clear boundary between the underlying lava 
of the volcanic cone and the overlying pyroclastic- and moraine deposits could be identified. However, work 
is ongoing to refine the analysis.

Glacier volume and model: Radar surveys on the glacier revealed ice thickness and underlying bedrock 
morphology along two lines (one longitudinal and one transverse across the lower glacier section). This data 
was compared to previous radar data (unpublished data; Blake Weissling), acquired in 2004 and 2010. A 
glacier GIS model displays ice thicknesses (variations between a few m up to 60 m in a channel feature). A 
Bachelor student (Environmental Engineering) is involved in the modeling.

Although the acquisition and installation of the meteorological stations of the project have still not been 
completed, we count on precipitation data (and temperature) from previously installed stations (ECOPICS 
project and one rain gauge, property of Blake Weissling), which help to analyze precipitation amounts over 
the year.

Seismic data: A Raspberry Shake 3-axis seismograph was installed at a mass flow feature (channel from 
2012 lahar event) in order to capture seismic data from rockfall events for 1 month) – it will be recovered 
with stored data beginning of September. This data will be key to understanding surface movement seismic 
signatures in contrast to subsurface microseisms.



 

Left. Jamapa Glacier located on the N-flank of Pico de Orizaba (Citlaltépetl) volcano 

Right. Modeled ice thickness based on 2010 GPR transects (black lines) as a baseline for 2019 ice 

thickness estimations using GPR and ablation stakes.  

 

 



HVSR (Horizontal Vertical Spectral Ratio) data on volcaniclastic fan deposits near the hut at Pico de 

Orizaba upper Jamapa watershed (proglacial ramp). Data acquired with a Tromino Zero 3g 

seismometer. 

 

2019 Radargram 3 on the Jamapa glacier, showing an average ice thickness of 8-10 meters, above 

dacitic lava from Citlaltépetl (Pico de Orizaba) volcano. A 350 Mhz antena and an ice dielectric of 

3.2 was used for depth correction. 
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Summarize Field Studies* 
Summarize field studies that have been conducted to date. Identify which goal the studies are meant to be applied 
toward. Address the following questions:

 What approach(es) was used?

 Who is conducting the field work? (professors, students, locals, professionals?)

 What pertinent results have you achieved to date?

 What problems did you encounter in the field and what actions did you take to mitigate them?

Eleven fieldwork campaigns were completed in the Jamapa sub-basin. Each of them was led by the P-I 
and/or CO-I and one of the main advisors and executed by 3 to 5 students. Results in several aspects were 
achieved to characterize the geology and hydrogeological parameters controlling lahar formation.

One of the main problems to perform the field activities has been the altitude (>4200 masl): high 
mountain weather conditions, inaccessibility of some parts of the study area, the steepness of terrain, and the 
difficulty of moving and carrying equipment, presented challenges and the need to reschedule some activities. 
High mountain camping was necessary during the glacier surveys; the alpine hut was also used for overnight 
stay in some occasions. Participants of each campaign had been previously “tested” in order to guarantee 
success, but also their security. We were successful in mitigating some issues of high-altitude work by 
utilizing local mountain guides and porters for assistance.

Human Element* 
Describe the involvement of participants. Include all participants, such as college professors, professional 
consultants, students (either local or from outside the local region), local residents, local governments, and others.

P-I and CO-Is worked in planning, training of students, field work and monitoring the data analysis. 
Advisors were mainly involved in field work logistics and support.

10 students were involved in field work for data collection and in equipment installation. Participants 
from Centro Geo were also involved in these activities and in the data processing. Interviews for analysis of 
vulnerability involved 120 families of Atotonilco community. 

Collaboration Agreements are in process of signing with BUAP, Centro GEO, the State Civil Protection 
agency and the National Center for Disaster Prevention (CENAPRED). During field work sessions, the project 
was socialized to local and municipality chiefs and with other agencies and research groups.

Project Sustainability* 
It is a goal of GWB that funded projects continue sustainably after their end dates. To receive GWB funding and 
achieve that goal, funded projects proposed sustainability goals and objectives to achieve them. Describe 
measures taken to ensure the sustainability of the project beyond the end date. What methods have been used 
and objectives accomplished to ensure project sustainability?

Instrumentation installed during the GWB-WEG project will be incorporated into the Observatory of 
Seismology and Volcanology of CCT-UV, which guarantees its maintenance. The Observatory itself is 
supported by governmental institutions as Centro Nacional de Prevención de Desastres (CENAPRED). The 
Observatory counts on three seismic stations used for volcano monitoring, which are constantly checked. 
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Derived products (hazard maps or early warning system) will be handed in to the State Civil Protection 
agency in order to demonstrate usefulness of project products.

Telemetry installed during the GWB-SEG project will help to reduce field costs (currently we have to 
manually download climate data in order to avoid data loss).

Agreements between universities will help to maintain student involvement. Agreements with 
governmental institutions may help to cover some instrument maintenance or field costs. Socialization with 
local authorities can help the results of the project last over time.

Education* 
What educational institutions within the host country have been involved in the project? What other educational 
institutions have been involved? Describe any specific educational opportunities that have been provided during 
the project to any stakeholders (local residents, professionals, students, government officials, etc.) within the host 
country.

Ten students from diverse departments of the main partners were involved: University of Veracruz (UV) 
and Benemerita Universidad Autonoma de Puebla (BUAP). Seven of them are developing their bachelor’s 
thesis within the project and/or participated in fieldwork and in vulnerability interviews. The three others 
were hired as advisor and research assistant respectively, which performed logistical support in field work 
and equipment acquisition.

Two students from University of Texas in San Antonio (UTSA) worked as research assistants in drone and 
geophysical surveys. One UV student spent 1 month with Dr. Weissling at UTSA as a summer intern 
conducting thesis research.

One student from each of the following institutions were involved: National Laboratory on Advanced 
Computing (LANIA), Colegio de Veracruz (COLVER), Institute of Ecology (INECOL) and Research Center in 
Geospatial Information Sciences (CentroGeo). Students from LANIA and COLVER are doing their master’s on 
Pico de Orizaba.

Problems or Challenges Encountered* 
Describe any problems or challenges that the project team has encountered and what actions have been taken to 
mitigate those problems.

Problems have been encountered due to bureaucratic issues at the University of Veracruz itself (delay 
during agreement elaborations and signatures). We also experience delay in the acquisition of equipment 
(some parts of the meteorological station) due to procedures involving University purchasing rules. However, 
seismic equipment, web-cam, and the drone are already at CCT-UV. Until the new stations will be installed, 
meteorological data are available from stations of a previous project (ECOPICS) in Pico de Orizaba.

Further problems are due to the extreme conditions at the Pico de Orizaba volcano (altitude, harsh 
weather conditions, steep and difficult access areas). As mentioned in Field Studies section, participants of 
each campaign had been previously “tested” and trained to work in high altitude areas, in order to ensure the 
development of work effectively and safely. Some problems of high-altitude work were mitigated by utilizing 
local mountain guides and porters for assistance.
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Evaluation of project schedule* 
Give an assessment of how the project is progressing according to the projected schedule. Is it on schedule? If not, 
what contributed to the delays? How will the schedule need to be adjusted to complete the project? What, if any, 
challenges with the adjustment(s) create?

We have progressed according to the schedule in most of the objectives of the project, through fieldwork, 
tutoring sessions with students and coordination meetings. The majority of students have identified their 
thesis themes. Education and outreach efforts are on track.

Delays in equipment purchase are necessarily transferred to the siting, installation and operation of the 
early warning system planned. An extension of two month will be necessary (end date: 31/08/2020) if 
possible. 

Financials* 
How is the project progressing with respect to the projected budget? Is the project on budget? What issues with 
budget do you expect given unknown or unexpected field conditions or other circumstances?

You may upload a file showing the budget to actuals comparison or use the space below to describe the financials.

Informe Financiero.pdf
The first received ministry (US $ 40,000) of the total project budget (US $ 99,700) was used in 7 of the 11 

items indicated in the grant agreement: 40% was used to purchase the equipment necessary to initiate the 
research; 22% was spent to pay Principal salaries; 15% was used on Travel and Lodging; 13% was destined 
to cover the Student stipends; and 10% helped defray the needs of different items in Logistics Support, 
Government Import- Export Duties and Consumables.

At the end of this first stage (by August 15, 2019), the financial resources received were satisfactorily 
exercised (88% - US $ 35,189). The rest (12% - US $ 4,811) is committed for the payment of meteorological 
equipment and to cover field trip expenses until receiving the next payment.

The reclassification of the initial budget was required, due to some financial savings were achieved. An 
increase on the budget for items as Travel, Lodging and Equipment was undertaken, after receiving GWB-
SEG´s permission. 

Comment: Financials are at the end of the report.

Access to Data
As a program of the SEG, a society devoted to advancing an applied science, GWB encourages its project 
participants to foster transparency and further educational goals of the program by providing access to data 
collected during the course of the project. In your final report, you will be asked to share the status of the 
availability of your project's data. 

Access to Data* 
Below are the options you will be asked to consider on your final report:

 Data associated with this project are available and can be accessed via the following URL:____. Note: A 
digital object identifier (DOI) linking to the data in a general or discipline-specific repository is strongly 
preferred.
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 Data associated with this project are available and can be obtained by contacting the following project 
participant:_____ at _____.

 Data associated with this project are confidential and cannot be released for the following reason(s): 
_____. Note: Confidentiality should be limited to 1 to 2 years after project completion.

 Your own custom statement of data and materials availability.

Please select the statement that best represents your planned approach to data availability, copy it and paste it 
below. Fill in blanks with any information that is known. For any unknown info, simply type TBD. If you choose 
"Your own custom statement...," please describe the approach to availability you plan to take.

Data associated with this project are available and can be obtained by contacting the following project 
participant: Dr. Katrin Sieron at CCT-UV (ksieron@uv.mx) and Dr. Blake Weissling at UTSA 
(blake.weissling@utsa.com). However, the data will be confidential and cannot be released before 1 year after 
the end of the project, to protect student research until bachelor and master’s thesis can be completed.
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File Attachment Summary
Applicant File Uploads
• Project_location.jpg
• boundary_project_location.kmz- File could not be converted
• data_figures_final.pdf
• Informe Financiero.pdf
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