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ARTICLE INFO ABSTRACT

Keywords: Background and Objectives

DSSAT, So far, many researches have been conducted with the aim of reducing water consumption and
model, evapotranspiration and increasing water productivity in rice cultivation, which have led to the introduction
paddy field, of alternative irrigation methods such Alternating wetting and drying. Determining the best irrigation
ORYZA2000, method in each region and evaluating different scenarios of agricultural factors on water productivity in
remote sensing rice cultivation requires expensive and time-consuming field research in the same region. Researchers have
suggested the use of Crop Growth Models to solve this problem. The ORYZA2000 model has been
specially developed for use in rice research. The DSSAT model is also one of the most famous and widely
used crop growth models, which has a special program for simulating rice. The results of researches using
these models showed that the ORYZA2000 model has acceptable accuracy at the filed level, but its accuracy
decreases on a large scale. The proposed solution to solve this problem is to extract vegetation indices from
satellite images according to the region and land cover. Vegetation indices obtained from remote sensing
images can be used in leaf Area Index (LAI) estimation and crop yield modeling. Since most of the research
conducted in the field of paddy yield modeling has been done at the field level and in completely
homogeneous conditions, the generalization of these results to wider levels due to the loss of homogeneity
in the conditions of agricultural and irrigation management and soil type, requires the use of innovative
methods in determining paddy yield. Therefore, the aim of the current research is the feasibility of using
remote sensing and satellite images in order to improve the accuracy of paddy yield simulation by the
ORYZA2000 and DSSAT models on a large scale (paddy fields of Some-Sara city, Guilan province).
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Methodology
All the information needed for the calibration and validation of the ORYZA2000 and DSSAT models was

obtained from the previous research conducted in the lands of the Rice Research Institute of Iran (RRII)
during the years. In order to evaluate the performance of the model on a large scale, 44 farms were selected
from the farms of Some-Sara city of Gilan province. Agronomic management information was collected
by surveillance from farmers in the form of a questionnaire including: nursery day, No. of days in nursery,
No. of seedlings per hill, No. of hills per m?, transplanting day, flowering of 50%, maturity day, fertilizer
use and planting date. Finally, paddy yield was sampled and measured in these fields. Water use information
was obtained from the Regional Water Corporation of Guilan province and entered in the model. The model
was implemented in each of these fields and the performance value predicted by the model was compared
with its measured value. Remote sensing data were obtained through the images of LANDSAT 5 and
LANDSAT 7 satellites on the dates corresponding to the rice crop stages, including the flowering and
harvest stages, and the LAI index was extracted and provided to the model to increase its simulation
accuracy. After correcting the model using satellite images, the response of paddy yield and water
productivity in the region with the scenarios of changing the height of irrigation water (regardless of
puddling operation before hand-transplanting) including 250, 300, 400 and 500 mm were considered and
the irrigation program in all the selected farms of Some-Sara region was entered into the model based on
these scenarios. Finally, paddy yield and WP in these fields based on them was estimated.

Findings

The results of running the models in field scale showed that the NRMSE values for the ORYZA2000 and
DSSAT models were 11 and 9 percent, respectively, in calibration and 9 and 8 percent, respectively, in
validation. The results obtained from the estimation of paddy yield in 44 farms on a large scale by models
and comparing with the measured data showed that the maximum value of the yield compared to its
minimum is much lower than the actual value, but the average simulated yield by the model is very close
to the average yield observed in the region. Correcting model coefficients by combining Leaf Area Index
data obtained from satellite images with the models has significantly improved yield estimation (from 23.2
to 10.8 percent in the ORYZA2000 model and from 21 to 12.7 percent in the DSSAT model). Although the
average simulated yield after correcting the model is slightly more different than the condition of not using
satellite images, the use of satellite images has led to the minimum and maximum simulated yield when
using satellite images in the form significantly improved. The results of applying the irrigation scenarios
showed that the maximum water productivity is achieved in the amount of water consumed of 300 mm, but
this means about 17% reduction in yield. Also, water consumption equal to 350 mm results in a 10%
decrease in performance; But since the water consumption of 400 mm during the growing season did not
show any decrease in yield and more water consumption did not increase the yield, therefore the
recommendation of using 400 mm of water consumption during the growing season is more acceptable to
It seems.

Conclusion

The results of the present study showed that after recalibrating the Oryza2000 and DSSAT models at the
field level, theirs extension to a wider area using remote sensing data through LAI brings the simulation
results of the model closer to the real conditions and can be used to evaluate different scenarios of increasing
water productivity.
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