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About me 
}  Second-year MS and PhD dual 

degree student  
}  Civil and Environmental 

Engineering Department,  
   Mississippi State University 
}  Field of Study: 
•  Environmental Engineering  
•  Wastewater treatment  
•  Water quality modeling 
 



My Mentor 
}  Dr John J. Ramirez‐Avila 
}  Assistant Research Professor 
   in CEE department  
   at Mississippi State University. 
}  Former Postdoctoral Associate 

at the Geosystems Research 
Institute 

}  Area of Study: 
v  Soil and Water Quality;  
v  Watershed Modeling; 
v  Nutrient management;  
v  Soil and Streambank erosion  
 



Background Information: 
}  Task I 
refine and regionalize 
nutrient assessment 
tools based on 
validation and state 
priorities 
 
§  Region: Yazoo 

river basin and Big 
Black River basin 

§  Software: APEX 
   Agricultural Policy/                  

Environmental 
eXtender  

 

}  Task II 
determine changes in 
regional rainfall 
frequency for 
Mississippian river 
basins 
 
§  Region: Yazoo 

river basin and 
Tombigbee river 
basin  

§  Tool: ICI-RAFT 
model and Excel 
Spreadsheet  

}  Task III 
determine potential 
contributions of 
phosphorus to 
streams from 
streambanks in the 
Town Creek 
Watershed in 
Mississippi 
 
§  Lab work  
§  Soil test P method: 

Mehlich III 



Background Information: 

represents approximately 50% of the 
upper Tombigbee River basin area 

Reference:  
http://water.usgs.gov/wsc/reg/08.html 
http://opc.deq.state.ms.us/faq.aspx#01 
http://nitcnrcsbase-www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_025567.pdf 
 

Severe streambank erosion within the Town Creek Watershed 
reduces downstream water quality and threatens agricultural land. 

Yazoo+ Big Black Yazoo+Tombigbeee 



My Work--- Task I: 
refine and regionalize nutrient assessment tools  
}  Study Area:  

 

 
}  APEX: Agricultural Policy/Environmental eXtender  
   evaluate various land management strategies considering sustainability, erosion 
(wind, sheet, and channel), economics, water supply and quality, soil quality, plant 
competition, weather and pests. 

}  ArcAPEX version: 

HUC	
   Watershed name 	
   State	
  
station 
number	
  

08030201	
   Little Tallahatchie	
   MS	
   20	
  
08030202	
   Tallahatchie	
   MS	
   8	
  
08030203	
    Yocona	
   MS	
   7	
  
08030204	
   Coldwater	
   TN	
   27	
  
08030205	
   Yalobusha	
   MS	
   22	
  
08030206	
   Upper Yazoo	
   MS	
   10	
  
08030207	
   Big Sunflower	
   MS	
   19	
  
08030208	
   Lower Yazoo	
   LA,MS	
   7	
  
08030209	
   Deer-Steele	
   LA,MS	
   16	
  
08060201	
   Upper Big Black	
   MS	
   15	
  
08060202	
   Lower Big Black	
   LA,MS	
   22	
  



My Work--- Task I: 
refine and regionalize nutrient assessment tools  
}  Daily weather data to build weather station data for MS 
•  Download Data from NOAA  
   Type: Evaporation, Precipitation, Soil Temperature, Snow Depth,  
              Average Wind Speed 

•  Organize data in Excel  
    Put the data of one station in each sheet.  
      Record data begin date and end date.  

}  Run Exercise example:  
•  Build up APEX project;  
•  Input: weather data, operation schedule, soil, land cover, slope …  
•  Get output data  





My Work--- Task II: 
determine regional rainfall frequency changes 
Area: Yazoo river basin and Tombigbee river basin 

 

}  Organize data to fit ICI-RAFT software input format 

 
}  Run ICI-RAFT, Screen data for annual and seasonal (winter, spring, summer, autumn) 
 

Original data: Precipitation and Temperature from 1981-2010 
Analysis 1  
ü  10 year and 5 year interval 
1.  1981-1990; 1991-2000;2001-2010 
2.  1981-1985;1986-1990;1991-1995; 

1996-2000;2001-2005; 2006-2010 

Analysis 2  
ü  Extreme event 
1981-2010; 1982-2010; 1983-2010; 
1984-2010…1997-2010;1998-2010; 
1999-2010, 2000-2010   



My Work--- Task II: 
determine regional rainfall frequency changes 

Data from ICI-RAFT 



Result 
Task II: determine regional rainfall frequency changes 
}  Yazoo 
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Result 
Task II: determine regional rainfall frequency changes 
}  Tombigbee 
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My Work--- Task III: 
Soil test P Analysis for streambanks from Town Creek Watershed  

}  Weight 2.0 grams of each soil sample: 36 samples  
}  Prepare solutions 
   Extraction solution; Working solution; 
    Phosphorus standard solution series: for standard curve 

Mehlich III 

Extraction 
Shake 
Filter 
 
Color development 

UV-VIS 
Spectrophotometer 
Set at 880 nm 

Colorimetry 



Result 
Part III: Soil test P for streambanks in Town Creek watershed  

Soil ID	
  
Mehlich III 

Extractable P (mgP/
kg)	
  

Mehlich III 
Extractable P (Kg / 

ha)	
  

Critical P levels proposed 
by Mehlich 1984	
  

TCW-1	
   23.27	
   34.91	
   Very low	
  
TCW-1D	
   25.00	
   37.50	
   Very low	
  
TCW-2	
   12.07	
   18.10	
   Very low	
  
TCW-3	
   6.90	
   10.34	
   Very low	
  
TCW-4	
   12.07	
   18.11	
   Very low	
  
TCW-5	
   6.03	
   9.05	
   Very low	
  
TCW-6	
   8.62	
   12.93	
   Very low	
  
TCW-7	
   17.24	
   25.86	
   Very low	
  
TCW-8	
   18.10	
   27.16	
   Very low	
  
TCW-9	
   34.48	
   51.72	
   Low	
  
TCW-10	
   5.17	
   7.76	
   Very low	
  
TCW-11	
   0.86	
   1.29	
   Very low	
  
TCW-12	
   5.17	
   7.76	
   Very low	
  
TCW-12D	
   5.17	
   7.76	
   Very low	
  
TCW-13	
   3.45	
   5.17	
   Very low	
  
TCW-14	
   5.17	
   7.76	
   Very low	
  
TCW-15	
   4.31	
   6.46	
   Very low	
  
TCW-16	
   0.86	
   1.29	
   Very low	
  
TCW-17	
   56.89	
   85.33	
   Medium	
  
TCW-18	
   37.94	
   56.91	
   Low	
  
TCW-19	
   40.52	
   60.77	
   Low	
  
TCW-20	
   31.03	
   46.54	
   Low	
  
TCW-21	
   46.56	
   69.84	
   Medium	
  
TCW-22	
   24.14	
   36.21	
   Very low	
  
TCW-23	
   37.07	
   55.61	
   Low	
  
TCW-24	
   37.07	
   55.60	
   Low	
  
TCW-24D	
   37.06	
   55.59	
   Low	
  
TCW-25	
   12.07	
   18.11	
   Very low	
  
TCW-26	
   102.58	
   153.87	
   High	
  
TCW-27	
   54.30	
   81.45	
   Medium	
  
TCW-28	
   31.89	
   47.84	
   Low	
  
TCW-29	
   7.76	
   11.64	
   Very low	
  
TCW-30	
   25.00	
   37.50	
   Very low	
  
TCW-31	
   13.79	
   20.69	
   Very low	
  
TCW-32	
   24.14	
   36.21	
   Very low	
  
TCW-33	
   2.59	
   3.88	
   Very low	
  
TCW-34	
   12.93	
   19.40	
   Very low	
  
TCW-35	
   10.34	
   15.52	
   Very low	
  
TCW-36	
   20.69	
   31.03	
   Very low	
  
TCW-36D	
   20.69	
   31.03	
   Very low	
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https://elibrary.asabe.org/azdez.asp?JID=5&AID=29829&CID=pitt2010&T=2 
 



Metadata usage 



Conclusion 

What I learned… Value of the internship 

q Data collection 
q APEX model application  
q Nutrient loss assessment 
q Interpret data  

q An opportunity to get 
professional training 

q New experience 
q Expand knowledge  
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