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Maps 
A map illustrating the hydrogeology of the study areas (Tipitapa and Masaya) were 

generated by measuring and recording the static water levels and coordinate data of wells 

or functioning pumps in the communities. The instruments used to document these data, 

including a water level meter and Global Positioning System (GPS) unit are shown in 

Figure 3.  Hard copy maps of the relevant regions that had been generated by the 

Nicaraguan Ministry of the Environment and Natural Resources (MARENA, 1987) I 

digitalized using the software ArcGIS v.9 (ESRI, Redlands, CA).  Then the software 

Surfer v. 9 (Golden, CO) was used to create both 3D and 2D visualizations of the sub-

terrain water table in Tipitapa and Masaya, respectively. The axes on these maps are the 

latitudinal and longitudinal coordinates in the Universal Transverse Mercator.   

Additionally, GPS data was recorded for some of the important community 

infrastructure such as the health center, the CAPS office, schools, soup kitchens and 

churches in Ciudadela San Martín.  These data were overlayed on the Ciudadela San 

Martín map in ArcGIS and yielded a community map.  The interpretation of these maps 

was developed in consulation with the hydrogeology specialist Mr. Jorge Guatemala at 

CIRA/UNAN.  The coordinate data and the photo documentation of these places were 

uploaded onto Picasa, which is an internet platform that hosts pictures and thus these 

pictures were tagged with their geographic location and could be seen online or through 

Google Earth, which enhances the team’s capacity to share data through different media. 



 
Map 1. ArcGIS map of both study areas, including the water basin 

This is the map of the study areas and their respective water or drainage basin, 

which is an area where all the surface water flows to a single point (in this case, both 

water basins empty into the Lake of Nicaragua).  The water basins were sketched based 

on the contour profile and hydrology of the region in consultation with Mr. Jorge 

Guatemala.  The clusters of blue circles indicate the location of the pumps from which we 

had collected data (at the top of the map, Ciudadela San Martín and the three 

communities near Masaya at the bottom of the map) and gives context to the study area. 



 
Map 2. Community map of Ciudadela San Martín 

This is the specific community map of Ciudadela San Martín.  The footprint of the 

community, outlined in green using GPS data, differs from the original map, which was 

created in 1987 and is an interesting juxtaposition and update to an older data source.  

The contour lines in this area are quite sparse and the highest point in this area is 61m 

above sea level (as indicated in the bottom right corner).  Therefore Ciudadela San 

Martín is located in a low-lying, flat area. 



 
Map 3. Map of area around Masaya (La Reforma, El Hatillo and Llano Grande) 

In contrast to map 2, the density of the contour lines is much higher in these three 

communities and reflects hilly terrain at more than 150 meters above sea level. 

These two maps illustrate the drastic differences in terrain between the two study 

areas, which will provide interesting comparison data in the future.   

Maps 4-7 are of the sub-terrain water tables and do not reflect the land surface.  

The pumps where the data points were taken are indicated by a ⊕ symbol with the its 

assigned code.  The first two letters of the code are derived from the initials of the 

community or zone in which they are located.  The arrows on the map indicate the 

general direction of water flow. 



 
Map 1. 3D map of the water table in the Masaya region 

 
Map 2. 2D map of the water table in the Masaya region 
 
In the Masaya region, the pumps that are currently in use are LR004, LR005, 

LG003, LG006, EH001, LR009, LF001, LF002, SB001 and EC001.  This information is 

important to note as one would expect water to flow towards these points because as the 

mechanical pump works, water from the surrounding area will flow to recharge the water 

table.  The map shows that there are two main pooling areas of water: one around the 

LR008 and LR009 on the center left side of the map and near SB001, which is in the top 



right hand corner of the map.  It appears that there is a parting of waters around LR007 as 

the direction of the arrows diverge in that area.  There is also a peak at LR002 and the 

longer arrow length indicates that the flow of water is faster than in areas where the 

length of the arrow is shorter.  

 
Map 3. 3D map of the water table in Ciudadela San Martín 
 

 
Map 4. 2D map of the water table in Ciudadela San Martín 
 
The water table maps of Ciudadela San Martín show that all the water flows 

towards the SE001 pump, which is the only functioning mechanical pump that services 



the whole community.  All the other pumps are dug wells and are used only in 

emergencies. 

Interpretation 

 As mentioned in the previous section, the direction of the water flow tended to be 

towards functioning pumps due to the natural physics of replenishing the water table 

level.  This was true both of the data collected for the Masaya region and Ciudadela San 

Martín.  This is a vital piece of information for risk assessment because if there is 

contamination to the water table (from a latrine or other source), the map shows us that it 

will flow directly towards the areas where mechanical pumps draw water to distribute to 

the community.  Therefore it is important to identify sources of contaminants as early as 

possible to prevent it from being redistributed through the water system.  

Limitations 

Unfortunately, Mr. Guatemala was unable to join us when we collected the data on 

the pumps in Ciudadela San Martín.  Therefore we only recorded information for the nine 

pumps and wells within the community.  However, he later explained that in order to 

obtain a comprehensive understanding of the water table of the water basin, it would have 

been necessary to have gathered data from pumps in the surrounding area, not only 

within the boundaries of the community.  This information could not be supplemented 

with a subsequent trip as the second round of data collection would have had to occur 

within a week of the date of the original data collection.  This is because the water table 

level changes with precipitation or evaporation of water; if the second set of 

measurements had been conducted more than a week after the first set, the measurements 

would not be comparable or valid.  This is especially relevant during the rainy season as 

heavy rainfall is common and would greatly influence the water table level. 



Additionally, coordinate data for community infrastructure in La Reforma, Llano 

Grande and El Hatillo were not recorded thus a detailed community map could not be 

generated. 

Recommendations 

It would be useful to create a more detailed community map for all four 

communities, especially since the three communities near Masaya do not have a 

community map.  Additionally, it would be useful to map the network of water pipes that 

service each community.  This information would serve both as a risk assessment tool so 

that the local CAPS committees can track leaks, which may introduce contaminants into 

the water supply and are a source of waste that translate into higher costs for both the 

community.  These maps could also serve the CAPS committees by visualizing the 

coverage of their water service, thus they can more effectively plan the expansion of the 

water service. 

 


