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Background and Objectives 

The Longhorn Stream Team is an organization on the University of Texas at Austin campus and 

a partner of the Texas Stream Team. This program is overseen by the Meadows Center for Water 

and the Environment, which is in turn supported by the Texas Commission for Environmental 

Quality and the Environmental Protection Agency. The stream team collects water quality 

monitoring data at designated points on rivers around Texas including the Colorado, Pedernales, 

Guadalupe, Frio and the Rio Grande in Big Bend. The mission of the stream team is to promote 

understanding and protection of Texas waterways and to train fellow Texas citizens to engage in 

water quality monitoring through citizen science initiatives. This citizen scientist initiative is 

important for having a long-term data set of the water quality of Texas rivers. However, citizen 

science initiatives require organization and engagement in order to remain effective and for the 

data to be useful.    

 

 
Figure 1:Members of the Longhorn Stream Team collecting water quality samples on the 

Guadalupe River 

 

Unfortunately, the Texas Stream Team has dealt with these issues over the past few years. One 

issue the team faces is the lack of organization of their data. All data points are recorded on 

paper out in the field. Once the team has returned from a trip they must coordinate a time to enter 

data sheets into the Texas Stream Team online system for data quality assurance and control. The 

Texas Stream Team then reviews every entry before it is available on their data viewer website. 

The quality assurance plan is important for insuring all samples and data collected are of high 

quality to meet the needs of researchers, resource managers, students and all citizen wanting to 

utilize the data. However, the process is unfortunately very slow. About 80% of the data sheets 

entered by the Longhorn Stream Team over the past four years have not been reviewed or 

released for public viewing. Members of the Longhorn Stream Team have been unable to see 

their work and contribution to this citizen scientist effort, which has resulted in a disconnect and 
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lack of engagement between the student members of the team and the water quality science they 

are collecting. 

In addition, the Longhorn Stream Team has a large turnover rate due to the organization being 

composed mainly of students. A system for storing their data, both in paper form and in digital 

form, has not been standardized. This has led to a loss of data and inconsistencies in recording 

the data.  

 

 
Figure 2:The current method for organizing the water monitoring forms is paper clips and 

folders.    

 

My objective for this term project is to create an interactive map using the four years of data 

collected by the Longhorn Stream Team. This online map would visually convey to users the 

status of water quality at the points monitored by the team and give the Stream Team a formal 

place to update their data and share with the communities they encounter and train as a part of 

the citizen science component of their mission. In addition, this project will help structure the 

way the team collects and stores their data. This would help standardize their data management 

procedures and increase data quality.  

  

Project Objectives: 

• Organize existing data into GIS map 

• Design a survey on Survey123 for ArcGIS (for more efficient data collection in the field) 

• Have survey results auto-populate into online ArcGIS map 

• Use the survey to upload data collected this semester  
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Methods and Materials 

The first step in this project was to create a digital survey which contains the same sample 

information as the water quality monitoring form (Figure 3).  This was done using Survey123 for 

ArcGIS, a software developed by Esri designed to streamline the process of data collection and 

map making.  

 

 
Figure 3:Example of a completed monitoring sheet. Once these are completed the team reports 

the data in an online database controlled by the Texas Stream Team. However, the information 

is not able to be seen by anyone until after it has been approved by Texas Stream Team. 

Unfortunately, data approval can take years. 

Survey123, while very intuitive to use once a survey is complete, has a slight learning curve for 

creating surveys. Because the software is relatively new (launched in 2016) there was a lot of 

trial and error for learning how to make the software create a complex survey. Survey questions 

and answer types are created using an excel sheet (Figure 4). It was important to choose question 

types based on the type of response needed and ease of entry for the user. For example, 

quantitative measurements – water temperature in Celsius, dissolved oxygen content in 
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milligrams per liter – required a decimal entry type of question. This means that whenever a user 

clicks on the box to answer the question, they will automatically be prompted to enter in a 

numerical value. However, for the more qualitative field observations in the blue box, a 

numerical code is used to denote a specific observation - a flower severity value of 5 corresponds 

to high flow, or a water clarity of 2 means it’s cloudy. Since there is a limited range of choices, 

these questions work best as a “select one” type question because the user simply chooses from a 

list of pre-entered questions rather than having to type in the answer manually every time. The 

“select one” type question was also used for questions such as river location, river site location, 

and the sample probe used.  

 

 
Figure 4:Excel sheet used for creating the survey. Every component of the survey must have its 

own row with information such as name, type of field, appearance etc. 

For each “select one” question there must be a separate tab within the excel sheet that list all of 

the possible questions and links them to the appropriate question (Figure 5). It is important to be 

consistent in labeling so that the program knows exactly which questions and answer choices go 

together. For example, on the main excel sheet the label for the question asking for the probe 

name is “select_one Probe”. On the choices excel sheet, all answers with the list_name of 

“Probe” will appear as options on the survey under the “Probe Name” question. 
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Figure 5: Answer choices for the "select one" question type 

 

One of the challenges in creating the survey was that the team does not always have service 

when collecting data. For the survey itself it was not a problem because the survey can be 

downloaded prior to going out into the field and all recorded survey sheets are uploaded as soon 

as the device used gets a Wifi signal. However, in order for those surveys to have the appropriate 

GPS coordinates associated with their data entry, a separate function was needed to 

automatically add the GPS location for each survey entry without the need for Wifi. These geo-

locations were based on previous locations where LST has collected data and were entered into a 

separate excel sheet (Figure 6). A “pull data” function was added into a data field which the map 

showing the location would read directly from. The function called upon a certain GPS 

coordinate depending on which answer was chosen for the “site location” question. Once the 

user selected the “site location”, the survey would read the information from the external excel 

sheet and then input the appropriate GPS coordinates into the map for that particular survey 

responses. Because Survey123 is still fairly new, there were no simple solutions for the GPS 

coordinate problem. Similarly, none of the examples online had has many selections for answer 

choices or required as robust of a survey. The solution created specifically for this survey was a 

novel way to solve the lack of Wifi signal when working out in the field. Another important 

feature integrated into this survey was the “required question” field. This feature was great for 

quality control because it will not allow any survey form submissions without first answering all 

required questions within the survey.   
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Figure 6: The external excel sheet used to automatically insert GPS location for every site into 

the survey. This eliminated the need for internet service while out in the field. 

 

 

 
Figure 7: Example of the use of functions in order to integrate outside excel sheets into the 

survey. The original solutions to the GPS coordinate problem required the use of many more 

excel rows and significantly slowed down the survey upload and download time. The solution 

seen here was far more streamlined and is a simpler solution for those needing to connect GPS 

coordinates to a survey while offline. 
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Once the survey was complete, the next step was creating the base map for the map that would 

appear to users viewing the water quality data. Then existing water quality data was added to the 

map. After the map was complete, it was published to ArcGIS online. At this point the survey 

from survey123 and the published map could be combined.  

 

Data Data Source 

River Basins/Major Rivers shapefiles Texas Water Development Board (TWBD) 

Shapefiles for state of Texas, Texas NHD 

River, Streams, and Waterbodies 

Texas Natural Resources Information System 

(TNRIS 

Existing Water Quality Data Points Texas Stream Team and Meadows 

Table 1: Source information for data used. 

 

Figure 8:Base map showing the major rivers of Texas as well as the major river basins. 

Additionally, smaller rivers such as the Frio were added based on historical visitation to those 

sites by the Longhorn Stream Team 
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Figure 9: Completed ArcGIS map. 

 

Results and Conclusions 

The survey worked well in the field and linked seamlessly to the published ArcGIS map online. 

Both the survey and map are open for public use. Survey123 is a great tool for having a 

streamline connection between data collected in the field and real-time plotting of those data 

points on an online map. The functions used in this project are applicable to many fields and can 

help in data management and data sharing. 
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Figure 10: Completed survey for the Longhorn Stream Team. The survey can be found by any 

Sruvey123 user under the name "Longhorn Stream Monitoring Form" or at this link: Monitoring 

Form 

 

https://arcg.is/1K10Or
https://arcg.is/1K10Or
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Figure 11: Completed published map with the Survey123 linked to it. As soon as a survey form is 

submitted the map auto-populates with the data point and survey information. The map can be 

viewed here. 
 

https://arcg.is/00Ca5z

