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TargetingTargeting

�� Identifies the level of contribution from each Identifies the level of contribution from each 

landuse within a watershedlanduse within a watershed

�� Some portions of the landscape could contribute far Some portions of the landscape could contribute far 

more pollutants than the averagemore pollutants than the average

�� A small portion of a watershed could contribute the A small portion of a watershed could contribute the 

majority of pollutants.majority of pollutants.

�� Identifies the optimal placement of selected Identifies the optimal placement of selected 

BMPs within a watershedBMPs within a watershed
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Targeting ApproachesTargeting Approaches

�� Large WatershedLarge Watershed

�� General and ambiguous General and ambiguous 

�� Easier approachEasier approach

�� Does not provide the level of understanding necessary to Does not provide the level of understanding necessary to 
address the inherent complexity within a watershed that is address the inherent complexity within a watershed that is 
required for tradingrequired for trading

�� SmallerSmaller--watershedwatershed

�� Better understanding of the landuse contributionBetter understanding of the landuse contribution

�� FieldField

�� Most precise method to understand the individual landuse Most precise method to understand the individual landuse 
contributioncontribution

�� Costly, more difficult, but required for tradingCostly, more difficult, but required for trading



What are the Targeting Tools?What are the Targeting Tools?

�� Environmental ModelsEnvironmental Models

�� FieldField--scale model scale model 

�� WatershedWatershed--scale modelscale model

�� Economic modelEconomic model

�� Provides cost/benefit evaluation of BMPs Provides cost/benefit evaluation of BMPs 

implementationimplementation



CEEOT Program



Modeling SystemModeling System

��CEEOTCEEOT: Comprehensive Economic & : Comprehensive Economic & 

Environmental Optimization Tool Environmental Optimization Tool 

��FEMFEM -- Farm Economic Model Farm Economic Model 

��APEXAPEX –– Agric. Policy/Environmental  Agric. Policy/Environmental  

eXtendereXtender

�� SWATSWAT –– Soil & Water Assessment ToolSoil & Water Assessment Tool





Models (Economics) FEM

Farm-level Economic Model

�� A wholeA whole--farm annual model that simulates the farm annual model that simulates the 

economic impacts of a wide range of scenarios economic impacts of a wide range of scenarios 

on privately owned agricultural operationson privately owned agricultural operations

�� Model is calibrated with extensive data on farm Model is calibrated with extensive data on farm 

practices, budgets and other watershed practices, budgets and other watershed 

informationinformation

�� Includes a number of simulation and Includes a number of simulation and 

optimization routines.optimization routines.



Advantages of SWAT Advantages of SWAT 

�� Generates the required data bases using Generates the required data bases using 

AVSWATAVSWAT

�� Stream routing functionStream routing function

�� Input from other models and point sources, Input from other models and point sources, 

etc.etc.



�� SWAT is a dailySWAT is a daily--time step modeltime step model

�� SWAT was developed to predict the effect of SWAT was developed to predict the effect of 

different management scenarios on water quality, different management scenarios on water quality, 

sediment yields, and pollutant loading in rural sediment yields, and pollutant loading in rural 

watersheds watersheds 

�� SWAT allows data input via Geographical SWAT allows data input via Geographical 

Information System (GIS)Information System (GIS)

Watershed Scale Model (SWAT)



SWAT WeaknessesSWAT Weaknesses

�� Lack of concentrated animal feeding Lack of concentrated animal feeding 

operations and related manure application operations and related manure application 

routinesroutines

�� Lacks of spatially explicit hydrologic response Lacks of spatially explicit hydrologic response 

unitsunits

�� Lacks multiple cropping systemLacks multiple cropping system

�� Empirical approach to simulate filter stripsEmpirical approach to simulate filter strips

�� Improved simulation of riparian zones and Improved simulation of riparian zones and 

other conservation practicesother conservation practices



�� APEX was designed to simulate the edgeAPEX was designed to simulate the edge--ofof--

field runoff volume, nutrients and loadings of field runoff volume, nutrients and loadings of 

sediment and nutrients from crop and animal sediment and nutrients from crop and animal 

producing landsproducing lands

�� Output from APEX for each field can be input Output from APEX for each field can be input 

as a point source into the SWAT modelas a point source into the SWAT model

Field-scale Model (APEX)



APEX Strengths and WeaknessesAPEX Strengths and Weaknesses

� Strengths
� Animal production

� Multi-crop system

� CO2 simulation

� Detailed filter strips simulation

� Strong forestry component

� Weaknesses
� Lack of GIS interface

� Lack of secondary routing component



Flow RegimesFlow Regimes
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CEEOT-SWAPP Program

(Automated CEEOT)

�� Develop an automated program to Develop an automated program to 

facilitate the simultaneous use of facilitate the simultaneous use of 

environmental (SWAT and APEX) and environmental (SWAT and APEX) and 

economic (FEM) modelseconomic (FEM) models
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Better Evaluation by Better Evaluation by 

CEEOTCEEOT--SWAPPSWAPP

An exampleAn example



Model efficiency (E) for measured and predicted monthly flow, Model efficiency (E) for measured and predicted monthly flow, 

TSS, and nutrient loading at the outlet of UNBRW (BO070)TSS, and nutrient loading at the outlet of UNBRW (BO070)
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An Example of Filter Strip Simulation by An Example of Filter Strip Simulation by 

CEEOTCEEOT--SWAPP and SWAT aloneSWAPP and SWAT alone

� Main Field
� Continuous corn with area of 630 ha

� Filter Strip Characteristics
� Efficiency = 0.73 (based on SWAT          

calculation)

� Width = 10 m

� Area = 2.5 ha

� Crop = Switch grass



SWAT and SWAPP Using Filter Strips
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Essential Tool for Essential Tool for 

BMP Evaluation BMP Evaluation 

An ExampleAn Example



List of scenarios (1 of 2) 
 
Scenario Scenario Description 
Manure Application (M) 
M1 Manure applied at the N rate and manure 

nutrient crediting 

  

M2 Manure applied at the high P rate and 
manure nutrient crediting 

M3 Manure applied at the low P rate and 
manure nutrient crediting 

M6 Incorporation of solid manure 

M7 Injection of liquid manure 
Fertilizer Application (F) 
F1 Elimination of fall crop removal fertilizer 

applications on all cropland 
F2 Reduced N application on all cropland 

F3 Reduced and split N application on all 
cropland 

Cropland tillage (c) 
C1 No-till on all cropland 
 



 List of scenarios (2 of 2) 
 
Soil Management (S) 
S1 Terraces on cropland with slopes greater than 2 

percent 

S2 Contouring on cropland and pastureland with 
slopes greater than 2 percent 

S3 Contour buffer strips on cropland with slopes 
greater than 2 percent 

Ration Modifications (R) 
R1 Phytase-supplemented rations for swine farms 
Structural BMPs (B) 
B3 Filter strips on manure application fields 

B5 Enhancing and developing waterways for all 
cropland 

Production 
System (P) 

 

P2 Hoop structures for all swine operations 

P3 Hoop structures for open lot swine operations 
Illustrative Combinations of Individual Practices 
Maquoketa 1 No-till and reduced N rate on all cropland b 

Maquoketa 2 Contour buffer strips on cropland with slopes 
greater than 2 percent; reduced N on cropland b 

  

Maquoketa 3 Contour crop and pastureland with slopes 
greater than 2 percent; reduced N on cropland b 

  

Maquoketa 4 No-till on solid manure fields and injection of 
liquid manure 
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ConclusionConclusion

�� The CEEOTThe CEEOT--SWAPP program transfers SWAT SWAPP program transfers SWAT 

data files generated by the AVSWAT program data files generated by the AVSWAT program 

to APEX data files rapidly and automatically to APEX data files rapidly and automatically 

�� The CEEOTThe CEEOT--SWAPP program isSWAPP program is

�� an valuable tool to evaluate the environmental an valuable tool to evaluate the environmental 

contribution of targeted landuses (fields) within the contribution of targeted landuses (fields) within the 

watershedwatershed

�� an valuable tool to evaluate the economic factors an valuable tool to evaluate the economic factors 

related to trading and water quality implementation related to trading and water quality implementation 
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