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Before we arrived, there 
were extensive talks with 
the Mayans of Quisache to 
assess their needs. 

Mayans provide local 
knowledge. For example, 
one potential new drilling 
area was prone to flooding. 
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Mayans value sharing food
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Left  A small child 
gathers water

Below  
Communal 
laundry cleaning 
area
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Drinking water must be carried a half-
mile walk up steep terrain
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Previous work and motivation

▪ In March 2020 I worked on a survey 
trip in Quisache, Guatemala on a 
volunteer project with a geophysicist 
friend Berkeley Glass

▪ A previous well had been drilled 
there but it came back dry

▪ The well is intended to provide water 
for a school of 500 – 600 children

▪ Conducted a VES survey that shows 
a layer with a resisitivity consistent 
with water between 53 m and 85 m 

▪ Previous well had been 50 m
▪ No use of GIS in original work and 

only using screenshots from google 
maps
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Study Area

▪ Location of previous wells 
plus new location they are to 
begin drilling in January 
2025

▪ Patzún and Patzicía, 
Guatemala

https://www.google.com/maps/d/edit?mid=1wot7dit0oeCd5_vCXZmEpDesIDgZ1HmQ&ll=14.51941254417551%2C-90.81333923339844&z=12
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Criteria from MAGA Groundwater Potential Study

Rock types (lithology)

Geomorphology

Geological structures 

Rainfall

Terrain slope

Density of river currents 

Aquatic bodies
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Reconciling Project Objectives

Living Water Project Objective 

A combined raster that informs engineers and project managers which 

locations are better candidates for drilling water wells based off water 

potential, slope and distance from streams

Programming Class Project Objective

Aggregate data and compare previous well log information to the suitability 
analysis

Write function to retrieve well information for the closest well depending on 
input coordinates

Show I can use Python for GIS to create a useful product.
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Criteria from Living Waters for Drill Site Location

More than 30 m from river

Slope less than 15% preferred

Likely presence of water according to “water 
potential” data layer created by USAID and 
Guatemalan Ministry of Agriculture, Livestock 
and Food (MAGA)
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Analysis Approach

Query & Validate

• Yield and depth from 
nearest well using user-input 
coordinates

• Validate against original 
water potential data

• Validate against desktop 
suitability analysis

Desktop Suitability Analysis

• Work through process
• Have results to compare to
• Learn ArcGIS Pro

Code Jupyter Notebook

• Scalable and customizable
• Can look at different areas
• Later, can fit the model to the 

well logs with “AB testing”
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Validation: Compare Suitability Scores to Existing Well Locations

▪ Are existing wells located in areas with high modeled suitability scores?

▪ Is there a relationship between yields and modeled suitability scores?

▪ Rating success

 Well can be dug – avoid cobblestones and boulders

 Current Living Water (LW) standard is to yield 20 liters/minute (~5 gallons/minute)

 But standard being updated to 110 liters/minute (~30 gallons/minute)
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Code for site 
suitability 
analysis
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Code for site 
suitability 
analysis
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Suitability Scores from Jupyter Notebook code

Lakes symbolized as 
black as you can’t drill in 
a lake either
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New drill sites
with site suitability
overlay
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Site Suitability Analysis Water Potential Map 
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Validation:
Comparing suitability scores to well logs

Awaiting well log information 
from Living Waters

Most logs are still on paper 
documents and will need to 
be digitized 
For now, I produced dummy 
well log data for a dry run
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23% of random locations were excluded (suitability = 0)
9% were rated as the best locations to drill (suitability = 8)

87% pass the lower threshold yield of 5 gpm

39% pass the upper threshold yield of 30 gpm

Validation: Comparing suitability scores to dummy well logs

Warning! This is dummy data
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23% of random locations were excluded
9% were rated as the best locations to drill

For the dummy data, 87% pass the lower threshold

 For the dummy data, 39% pass the upper threshold

Validation: Compare to USAID and MAGA’s Water Potential layer

Warning! This is dummy data
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Locate nearest well to user-specified x,y and return depth to water and yield

Resistivity surveys measure 
depth to water.
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Locate nearest well to user-specified x,y and return depth to water and yield

View on the way from 
Antigua to Quisache
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Future Work

▪ Consider adding in buffer around lakes

▪ Digitize well logs and plug them into comparison 
analysis

▪ Add in other factors like NDVI and fracture traces to 
see how it compares to yields to water potential 
map

▪ AB Testing of model

▪ Follow-up to see if new wells dug using suitability 
scores from this analysis are more likely to be 
successful in completion and yields

View over city of Antigua
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Lessons Learned

How to work with a client to define 
objective and scope

How to locate GIS-ready data from 
authoritative international sources

Scientific and business Spanish

File mismanagement is a great way to 
drive yourself nuts

Don’t ever point a geoprocessing tool at 
source data, only at copies of source data

Jupyter Notebook does not actually 
autosave, autosave before running any 
command and maybe even more 
frequently Mayan farm
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Updates

▪ The first well that got dug on based on our 
recommendations came up dry

▪ Still awaiting well logs

▪ Lava tubes!

Mayan farm
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