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Part I

o Application of
Simulation Models
to Predict Nutrient
Loads from
Agricultural Fields

* Nutrient Tracking
Tool (NTT)

= Annual

Phosphorous Loss
Estimator (APLE)

Water Quality
Index (WQI)

Nitrogen Index (N-
Index)

Determination for
a specific soil with
different Land
uses

= Asymptote
Definition

o Hydrologic

Analysis.

o Regional
Frequency
Analysis Pearl
River Basin, MS.

o Data collection
and screening

o ICI-RAFT model
application




Study Area

oDeep Hollow Lake
watershed

oLeflore County,
Mississippi
oEntire extension: 82 ha

oModels Evaluation: 11.3 |
ha / | Legend

, | Deep Hollow Watershed
oLand use: Row crops = | T Fields
7 - I Lake
? |9£|25 |£|25 0'.5 D}?S 1: Kilometers Watershed

The evaluation and selection of appropriate applicable analytical tools has
been identified as one of the strategies needed for designing, sitting and
assessing the potential reductions from multiple management practices
implemented within the Mississippi Delta region.




Models Evalu

o The NTT tool compares agricultural
management systems to calculate a change
in nitrogen, ghosphorous, sediment loss
potential and crop yield.

oAnalysis of scenarios were conducted for
the 4-year simulation period, to estimate
the effects of land use and management
practices changes on each parameters.

oStatistical comparisons between
observed and predicted results

Table. Limits of confidence for the predicted means.

Limits of Confidence
Parameter IL (95%) SL (95%) Observed Predicted

Total N 3.82 13.77 8.79a 12.66a
Total P 0.41 4.05 2.23a 1.19a
Runoff 248.11 746.28 497.2a 768.86b*
Sediments 1199.93  4532.14 2866.03a 5143.75b*
Cotton yield 0.46 1.31 0.89a 1.80b*

Sovbean vield 1.37 1.83 1.6a 3.06b*

*Qutside of the limits of confidence. (o= 0.05

oSelecting an area of interest using the web

soil survey mapping system.
»Soil information

Area of Interest Interactive Map
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Models Evalu
APLE

o APLE is a Microsoft
Excel spreadsheet model
that runs on an annual
time step.

o The model simulates
dissolved and sediment

bound Phosphorous (P)
loss in surface runoff.

oStatistical comparisons
between observed and
predicted results for DP
and TP
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Statistical Test for
Differences in Model

Prediction: ANOVA

G

v

Statistical Test for Differences
in Model Prediction:
ANOVA

Ho: p observed=p predicted Ho: p observed=p predicted

P-value: 0.2998
Acceptance range (a=0.05)
Decision: Accept Ho

P-value: 0.1706
Acceptance range (a=0.05)
Decision: Accept Ho




N-Index

o The N-Index is an

example of several models
that can be used to assess

the effects of management
on nitrogen losses to the
environment.

This model ranks
management practices in
levels of nitrogen risk loss
to the environment.

Water Quality Index (Web tool)

@)

O

@)

The WQI is driven by a need to
evaluate existing conservation
practices.

This model calculate a value of
runoff water quality ranked
from 1 to 10 depending on the
site factors and management
practices.

This index assigned a value of
10 to the runoff water of highest
quality and a value of 1 to the
lowest water quality.




Assessme
for the 4-year p
simulated: N-Index
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Rankings year 1999
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Qualitative Results

Nitrate Leaching Surface Transport Atmospheric Total

>45-58 >34-41 >28-33 >107-129

>33-45 >28-34 >22-28 >83-107

>22-33 >15-28 >15-22 >52-83

>10-22 >7-15 >7-15 >24-52
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N20 Index

Interpretation of Rankings Quantitative Results

Definitions of Outputs Total N System In 325 bbsN/fay Leaching Index (LI) 2 inches

Ammonia Volatilization © IbsN/jfay Total Nitrogen Leached O IbsN fay

Economic Assessment

Denitrification 7 bsNjfay Residual Nitrate ObsN/fay

Ranking Matrix Above Ground Uptake 318 IbsNjfay System Use Efficency 98 %

Save File Ratio N Applied to N Removed by Crop 0.28

Generate Report
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About Help Contact Us

Runoff Water Quality Index Version: 1.0.15 Date: 07/03/2013

simula

Site Information * Required
*State: Mississippi = "County:[ Leflore Xl HUC:V |
Year 96 *Field #:1 *Field name: Cotton | TAcres: |
*Project date:' 7/19/2013 |[15] *Description:| |
Scenario Station W.CP Custom W.CP
FACTORS DESCRIPTION L ING IEICHTING  werGHT
Cotton+soy-CC 6.05 8.20 6.08 8.22 Field Physical Sensitivity Factors
Cotton+Soy No Slope (%) _ Get Slope Interaction | (<2%)
CC 5.89 8.13 5.92 8.14 HS group (C - moderately high runoff potential) .00 0.25 2.25
K-factor (0.21 - 0.32 moderate erodibility) 9.00 0.25 2.25
OM content 0.5-2% v 4.00 0.25 1.00
Rainfall/Veg _Get Rain / Vegetation Interaction | 0.00 0.00 0.00
Year 97 Duration By Year || By Month | By Season | Vear: January - December 0.25 1.85
. . Nutrient Management Factors
Scena"o Statlon W'CP CUStom W'CP Application rate LGU recommendations - 5.00 0.25 1.25
COttOI'H'SOY-CC 6.05 8.20 6.06 8.21 :‘i;:s:'gme and‘ Synthetic fertilizer, single, during growing season v | 8.00 0.25 2.00
cOtton+Soy No :’l;'s‘:):rce. and‘ No P fertilizer applied A 10.00 0.25 2.50
cc 5 89 8 13 5 90 8 13 f:::“ccc:;::l;:‘mn / Dry/well drained, N fertilizer, surface banded N 8.00 0.25 2.00
Tillage Management Factors
Year 98 ls),f.ls;'i"““ /| Mulch Till or STIR Value 31 to 60 - 7.50 1.00 7.50
Scenario Station W.CP Custom W.CP
Pest Management Factors
Cott0n+SOY'CC 4-60 7-35 4-61 7-36 Description Basic IPM - Threshold-based suppression with additionz
Cotton+Soy No
Irrigation / Tile Drain Management
cC 447 7.22 448 7.23
Irrigation\ No irrigation (09%) =
Tile Drain No Tile Drzin {0%)
Year 99 Runoff Water Quality Index (WQIag#)
Scenario Station W.CP Custom W.CP Conservation Practices
Cotton+soy CC 4 84 7 57 4 86 7 60 Get Conservation Practice(s) | # Selected 2
COttOfH"SOY No ' ' ' ' Runoff Water Quality Index (WQIag#) with additional Conservation Practices 8.83
CC 4 70 7 44 2 35 7 45 Project file: cotton_alligator_cc_custom.wgiproj | Open | Save | | Report




The Eastern Savannas of Colombia (15% of the entire
Colombian extension). O

Currently underused on extensive livestock
production on low quality native savanna pastures.

Predominant conditions of strong rainfall seasonality
and high soil susceptibility and vulnerability to
erosion and fertility losses.

Hydrological and physical processes need to be
understood to identify the potential effect caused by
water erosion on the productivity of its soils.

event runoff.

Such estimations are needed in the
engineering design and in
environmental impact work.

The most popular technique for

meeting this need is the curve
number method, developed by the
USDA-SCS.

Methods:

» Curve Number Determination
for a specific soil with different
Land uses using the
Asymptotic Determination
Method.




Asympto | on Method

Procedure

Analyze the rainfall-runoff data
Order the rainfall-runoff data.

Determine CN’ s for the matched
pairs.

» CN=25,400/(254+S)
S= 5[P+2Q-(4Q"2+5PQ)"1/2]  rmeenseomsaorns [ A

Asymptote Definition, in which a o ke

classification must be made. =

Hawkins, R.H. (1993) describes
the method in detail.

Direct runall (Q), inches

Rainfall (P), inches




Scenario CN

o CN values for differen Bare Sois 87

Brachiaria 50

land use types and crop Crops Rotation 73

L Conv Tillage 73
management conditions Red Tillage 79

were estimated for soils NoTillage 69

(Events P/S=0.46)
of the Eastern Savannas
of Colombia.

Higher and lower curve
number values were

observed for bare soil
(more runoff events)
and pastures (less runoff
events), respectively.

Curve Number

Bare Soils Brachiaria  Crops Conv  Red Tillage No Tillage
Rotation  Tillage




Climate information from NCDC-NOAA website
(Precipitation and Temperature 1981-2010)

*Organize and clean dataset
Prepare Database Template
*ICI-RAFT tool application
*Rainfall Frequency Regionalization

Frequency Distribution Selection

Future application to determine probability of a
drought to be reduced




Site Information

Site ID:  USCD0224776

L-Mean (L1): 1521.54

L-Scale (L2): 174.548
LCV 1): 0.1147
L-Skew ¢3): 0.1024
L-Kurtosis {4): 0.0721

Discordancy: 0.6424

Delete Site

Sites Accepted

USC00226834
USC00220039
USC00225247
USC00229326
USC00221489
USC00223107
USC00223340
USC00222385
USC00223516
USC00229597
USW00003340
USC00160945
USC00227128
USC00226921
USC00221865
USC00221865(2)
USC00226921
USC00160345

Sites Rejected

USC00222658
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o Simulatio
Application & Valida

o Scenario Analysis

o Hydrology Concepts

The Internship prepared me
professionally.

I developed new connections
with professors in my field of
study.

I made new connections and
opportunities with researchers
to continue in collaboration.




o NOAA-NGI Internship Program
o Dauphin Island Sea Lab

o Dr. Robert Moorhead; GRI-NGI Director at
MSU

o Dr. Dennis Truax; Head Department at
CEE-MSU.

o Dr. John J. Ramirez-Avila; Mentor




