
Computer Programming Tools  
to Support  

Water Resources Studies  
at the  

Geosciences Research Institute 

By: Augustine Tran 

Mentor: John Ramirez-Avila & Sandra Ortega-Achury 

Internship Location: Walker Engineering Building at 
Mississippi State University 



Things about…me. 

• My name is Augustine Tran. 
• I am currently attending 

Mississippi State University. 
• I am 3rd year junior and will be a 

senior this coming Fall. 
• I am majoring Electrical 

Engineering . 



 
 
 
 
 

Things about… 
Dr. John J. Ramirez-Avila. 

 • Education: 
Ph.D. in Civil Engineering. College of Engineering. 
Mississippi State University, MS, U.S.A., 2011 
 
M.S. in Soils Science. University of Puerto Rico. 
Mayagüez, Puerto Rico, 2005 
 
B.S. Agricultural Engineering. Universidad 
Nacional de Colombia. Bogotá D.C., Colombia, 
1999 
 
Area of Expertise / Interest: 
Environmental physics, quality, management and 
conservation of soils, water and watersheds; field 
and laboratory methods and procedures for the 
assessment and monitoring of soil and water 
resources. 



Things about… 
Sandra L. Ortega Achury. 

• Education 
MS, Soil Science, University of Puerto 
Rico, 2005 
BS, Agricultural Engineer, Universidad 
Curcolombiana, Colombia, 2002 

 
• Research Interest 

Water Quality Monitoring and 
Modeling 
Water and Soil Conservation 
Soil and Water Sampling and Analysis 
Procedures 
Sediment Transport 
Soil Erosion  
 



Internship Outline 
I. Laboratory Work 

 Clean & Sterilize Lab Equipment 
 Dry & Organize Lab Equipment 

II. Data Collection for Tombigbee River Basin 
 USGS Ground Water , Surface Water, & Peak Flows 
 NCDC Precipitation & Air Temperature 

III. Programming Tools for Data Analysis 
PROGRAMS 
 Daily Flows (File Conversion &  Monthly / Yearly Statistics) 
 Water Level (File Conversion &  Monthly / Yearly Statistics) 
 Move & Make (Column Correction & Retrieval) 
 Soil Test Analysis(Parameter Statistics & Summary) 

IV. Software Application 
 PKFQWin 

 
 



Laboratory Work 
Cleaning Procedure 
I. Rinse with water 
II. Remove labels 
III. Wash with brush and 

phosphate free detergent 
IV. Rinse with deionized 

water 
V. Rinse with 10% HCL 
VI. Rinse 3x with deionized 

water 
VII. Dry and store in cabinetry 
 

 



Data Collection 
USGS Ground & Surface Water 

Using the USGS website, counties 
the that lie in the Tombigbee 
Basin area were selected. 

Each county provided 
stations along with daily 
water discharge and 
ground water depth values 
 
For every county in the 
Tombigbee Basin, all listed 
site numbers were 
downloaded and 
converted to .xlsm files.  



Data Collection 
NCDC Precipitation & Air Temperature 

Each light blue dot indicates 
downloadable daily values for 
a station. These values include:  
 Min. Air Temperature 
 Max. Air Temperature 
 Precipitation  
 Snowfall & Snow Depth 

 

Over 450+ stations datasets 
were downloaded and 
converted to .csv to cover 
the Tombigbee Basin Area 



Program 
Daily Flows 

This program also allows 
users to create area 
graphs.  

In addition, a “Help” button is 
provided for instant assistance 
on how to use the program 
functions. 

Using the data sets 
downloaded from the 
USGS website,  Daily 
Flows allows the user to 
create averages, 
standard deviations, 
and cumulative values 
for surface water files. 



Program 
Water Level 

Using the data from 
USGS,  this Water Level 
allows the user to 
create averages, 
standard deviations, 
and cumulative values 
for ground surface 
water files.  
 
It also features many of 
the same options as 
Daily Flows Program. 
 
 

Chart creation 
 



Program 
Move & Make 

With this program, the 
files collected from 
NCDC were converted 
into .cvs and sorted by 
date.  
 
The program also 
retrieved site names and 
station numbers to assist 
the user in verifying 
specific locations. 
 
 



Program 
Soil Test Analysis 

 
The program Soil Test Analysis 
allows the user to select a folder 
that include data soil test files. 
 
These types of files are 
compromised of pH, 
Phosphorus, and CEC values 
from 20 different counties.    
 
Soil Test Analysis post averages, 
standard deviations, and 
sample sizes of each year in one 
county. 
 



Software Application 
PKFQWin 

Using the peakfq watstore files  downloaded from the 
USGS database, PKFQWin uses the peak flow values to 
create plots. 



Program Results 



Program Results Contd. 
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Conclusions 
The data collected and 
results from the programs 
assisted the Tombigbee Basin 
area with the following: 
 
• Developing a water 

balance  
 

• Alternatives for water 
supply 
 

• Essential data for future 
analyses  

 



Challenges Encountered 

• Time management 
 
• Learning Visual Basics for 

Application and debugging 
code  
 

• Applying programming 
knowledge to assigned task 
 
 



Skills Attained 
• Learned proper procedures to clean and sterilize 

laboratory equipment  
• Acquired a whole new programming language 

under my belt – Visual Basics for Application 
• Greater understanding for programming for real 

world application  
• Improved programming techniques that provide 

better efficiency without loss of quality 
 
 



Thoughts 
• The NOAA-NGI internship program has made me 

feel very fortunate to be chosen. 
 
• The experience that I’ve gained through this 

internship truly advanced my skills  and learning. 
 

• NOAA as a career would be an ideal profession 
that I have come to recognize (unsure what to write 
for this part section) 
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