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Determination of Probability of a Working Day for Tillage Operation in Karaj 
 

Mahdi Khani, Alireza Keyhani, Masoud Parsinejad, Reza Alimardani 

Abstract 
Probability of a Working Day (PWD) is defined as the fraction of workable days to 

all available days in a working season. The most restrictive factor for tillage operation is 
the soil moisture. In this study, a computer model was developed to estimate the soil 
moisture at tillage season by using meteorological data from previous years and soil 
characteristics data. Probability of a working day was computed for fall primary tillage 
operations in the field of University College of Agriculture and Natural Resources of 
University of Tehran located in Karaj. After determining soil hydraulic characteristics 
and workability limits and providing the meteorological data for the past 20 years of 
Karaj, the model was run and average probabilities of working days was determined for 
day, ten day period, half month, month and the whole tillage season. Then, by use of t
test this information was expressed in 75% and 90% confidence level. Tillage work 
depth was assumed to be 25 cm and workability limits was assigned to this depth. 
Higher workability limit was determined to be equal to the plastic limit and lower 
workability limit was attained using the effective stress theory. Probability of working 
days was determined for various parts of the field by two methods. In the first method 
the higher workability limit was considered only and in the second method, lower 
workability limit was considered as well. With regard to warm and dry climate of the 
region, by applying the first method, relatively high PWDs' were resulted while the 
second method gave lower values. In various parts of the field PWDs were found to be 
between 52% and 87% using the first method where the corresponding values for the 
second method were between 14% and 35%, respectively. it seems that the lower 
workability limit that is usually used in humid countries is not suitable for arid or semi-
arid regions. By using this limit, numbers of working days reduces considerably and 
machinery costs increase accordingly.  
 

Keywords: Workability limits, Model, Evaporation, Hydraulic conductivity  


