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 One of the most widely used crop models that 

simulate crop-related processes at a specific site 

 Operates on daily time step

 Offers different options for agricultural 

operations 

Controls the 
execution process

EPIC0810.exe
Read EPICRUN

Line by line

Climate data

Agricultural operation

Physiographic data

EPIC Structure
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Why EPIC+SUFI2?

Objective 1: Extending its application from site-based to different scales (regional, county and 

continent)

Objective 2: Model calibration to validate that crop model is replicating historic period
Drought vulnerability assessment 

Main Goals

Other objectives
• A user-friendly workspace where the user manage settings of input data

systematically;
• Setting agricultural operations in different ways;
• Setting of printing outputs;

• Different options for EPIC parameterization;
• Considering uncertainties in operational data, PHU, N-P-K application rate, Planting

date;
• Considering sensitivity analysis
• Evaluating model performance based on different objective function;
• Speed up simulations on large scales;

EPIC SUFI2



EPIC+SUFI2 structure
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SUFI2 calibration

SU
FI

2 
No

Yes

Calibration output
Objective function, P-factor, R-factor 

New ranges of parameters 

Acceptable criteria?

Building Linux/Windows scripts

Latin Hypercube sampling

Edit EPIC parameter 

Execute scripts

Extracting simulated yield

Start 

EP
IC

 

Parameterization
13 operation 
parameters

56 crop parameter
85 EPIC parameters

EPIC+SUFI2

General settings

Calibration setting

Physiographic data 

Printing setting 

Operation settings

OPS1
OPS2

End

Processor1

Processor2

Processor3

Processor4



EPIC+SUFI2 architecture
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Objective-1 Objective-2

EPIC+SUFI2 main window
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Objective 1:Extending its application to different scale

• Country level is the core scale

• The user can define different resolution depending on data 

Smaller scale, each country can be divided into regions Region1Region2Region3

Larger scale, selecting a group of countries

Initial Settings



Printing options
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Agricultural operation
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• Select the sets of operations from planting date to harvesting date;

• Two options are available:

OPS1 → planting date is considered as calibrating parameters

OPS2 → planting date is not a calibrating parameter, but can change from

one grid to another

Agricultural operation 
settings
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Parameterization
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• 13 operation parameters

• 56 crop parameter

• 85 EPIC parameters



Other parameters
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85 EPIC parameters

56 crop parameter



Calibration
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• Similar structure to SUFI2 in SWAT-CUP

• Latin hypercube sampling 

• Replacement: Parameters are changed between maximum and 

minimum; 

• Relative:  An existing parameter is multiplied by a relative value defined 

between a maximum and minimum;

• A python script is prepared for each 
iteration;

• Considering different objective 
functions



Speed up Simulations
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• The Linux scripts were prepared.

• Splitting each iteration in one cluster to do parallel processing



Case Studies
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Tropical Climate Semi arid Climate

Country level calibration Provincial level 
calibration

Maize

Sorghum
Wheat
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Model calibration on provincial level and based on wheat yield

region Mean Square Error P-factor R-factor

NKRB 0.13 0.52 1.1

CKRB 0.073 0.45 1.04

SKRB 0.096 0.55 1.17

SK
R

B

CKRB



Sub-Saharan Africa
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R2 P-factor R-factor

0.28 0.68 1.2

R2 P-factor R-factor

0.32 0.55 1.1

R2 P-factor R-factor

0.42 0.60 1.3



Final ranges of parameters
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Sensitivity Analysis
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One at once sensitivity analysis: Model calibration to validate that crop model is replicating 

historic period

Global sensitivity analysis: Long-term model calibration and validation were needed to 
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Summary
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• EPIC+SUFI2 is a practical for crop yield calibration on different scales

• The results for Sub Saharan Africa and Iran were satisfactory;

• The final ranges of parameters will always need user’s interpretation, so that they are 

physically meaningful;

• This is the first version of the model, improvement in different perspective will 

certainly be needed.
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Thanks for your attention



The impact of climate change on rainfed yield in KRB
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GCM Name Institute full name

HadGEM2-ES Met Office Hadley Centre and Instituto Nacional de Pesquisas Espaciais

IPSL-CM5A-LR Institute Pierre-Simon Laplace

GFDL-ESM2M NOAA Geophysical Fluid Dynamics Laboratory
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