
John S. Gierke, Luke J. Bowman, Beth E. Bartel, Geological & Mining Eng. & Sci.
Kari B. Henquinet & Angie Carter, Social Sciences

Michigan Technological University, Houghton, Michigan

Fredy C. Centeno, Universidad de El Salvador-Facultad Multidisciplinaria Paracentral
Juan F. Zambrana & Nelson Aguilar, Lutheran World Relief-El Salvador

Emily Clark, Consortium of Universities for the Advancement of Hydrological Science, 
Inc. (CUAHSI), Cambridge, Massachusetts

Water Once a Month: 

Graduate Students and Water Scarcity Issues in 

Rural El Salvador

GSA 2021 T153. 48-11



Presentation Purposes
cuahsi.org/projects/ires

● Provide an overview of our international 

project (what, who, where, how)

● Describe some of our activities and 

experiences in the first project year

● Provide a synopsis of some of the upcoming 

project activities

● Attract students to apply for the Summer 

2022 cohort (must be enrolled in a grad 

program in the Fall of 2022)

● Request faculty to share this opportunity with 

their students 2/3rds of our 2020-21 applicants 

inspired by faculty/dept/peers!



Funding Program

National Science Foundation International Research Experience for 

Students (IRES) Program Track III: multi-week international experience for 

graduate students (Award No. 1855690)

● Experience is in a location that is ideal for the research 

● Research results are transferable 

● Student participants: Must be US citizens, recruited nationally, and priority to 

those without international research experience and to diverse students.



International Project Partnership



“Dry Corridor”

Source: fao.org

● 1.6 million Food Insecure

● 3.5 million (33%) in need of 

humanitarian assistance

● 50-90% loss of crop 

harvests

Source: FAO Dry Corridor 

Central America Situation 

Report, June 2016



Project Design: Water scarcity in rural, agricultural 

communities

● 3 Distinct Cohorts (~10 students/cohort) in consecutive summers; “started” 

2021 (after COVID disrupted summer 2020)

● Summer 2021 focus was characterizing the current water supply setting 

and assessing needs using ethnographic and social science approaches

● Summer 2022 & 2023 projects are emphasizing hydrology and water-

usage assessments based on the results from Summer 2021

● 2021 cohort was selected based on interests in water & food security and 

their interests and skills in ethnographic methods and human subjects 

research 

● We are seeking graduate students with interests/skills in 

hydrology/hydrogeology, water quality, rainwater harvesting, rainfall-

induced hazards, and ethnography for Summers 2022 & 2023



Preparatory Activities

● Prior to Participant Selections
○ Distributed advertising information

○ Informational webinars

● Prior to Departure
○ Zoom meetings--COVID contingencies due to much 

uncertainty

○ 2-week Virtual Ethnographic Field School

○ Travel planning

● Prior to Field Work
○ 3-day acclimation/orientation in San Vicente, El Salvador

○ 2-day acclimation in California, El Salvador

○ Safety & Community Orientations by Lutheran World Relief--

El Salvador

○ Community Introductions: LWR>Alcalde>MOR & EM  



Virtual Ethnographic Field School

● PRE-WORK: Readings and Videos on the 
Background of the Dry Corridor, 
Ethnographic Methods, & Human Subjects 
Research

● Materials prepared specifically for the field 
work and archived (and available) in our 
LMS (canvas)

● Zoom sessions spanned 2 weeks, M-R, 10 
am - 2 pm (Eastern) w/1-hr breaks

● Additional sub-group work (HSR plans, 
drafting surveys and informed consent, 
transcribing, translating, coding responses, 
interview memos, data security, etc.) 

● Introduction to in-country partners (and 
practice skills) through semi-structured 
interviews via zoom (effective preparation for 
upcoming fieldwork)

Digital badge awarded for completion



Summer 2021 Work

❏ Water availability and access and community mapping

❏ Gender and power relationships

❏ Root causes of vulnerability to inadequate access within communities

❏ Installed a meteorological station, tank-level logger, & shallow aquifer logger

❏ Currently continuing to transcribe, translate, compile, code, and interpret the 

2021 ethnographic data!



Project Team Lived and 

Worked Together in the 

Community at Casa Girasoles





23-km Path from Source to 

California Municipal Region



Community Water Tank in MOR

● >100 residents, 

~40 families

● 2500 gallons

● Filling frequency 

irregular, >7 days, 

usually at 2 am

● Valvulero rings a 

bell; community 

members la prisa 

to fill containers

Rainwater collection from 

roofs is a source of friction 

in the communities



New Community Well Drilled July/August 2021

● 300-m deep

● Water-bearing interval in the 

bottom-most 20 m

● Aquifer setting, production 

performance, and water quality are 

not yet known

Characterizing the 

hydrology will be a 

topical focus for 2022-23

Collaborating with UES-

FMP Faculty and 

Students



Seasonal quantities of water 

collected and used 
Water quality of rainwater collected from roof tops is 

unknown, but we learned this summer that residents 

do not drink or wash with it because of perceived 

“acidity”. These will be project topics for 2022-23.

P/C: Alcaldia Municipal de 

California



Responses of shallow aquifers to seasonal rainfall and 

subsequent dry season

Monitoring shallow 

water table 

elevations and 

precipitation & 

temperature



Meteorological Data Collection 

Since 8/10/21, Available Online
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Gracias por su atención!

Alguna pregunta o duda?

cuahsi.org/projects/ires

jsgierke@mtu.edu


