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Late spring frost cause a lot of damage to the agricultural sector every year. Prediction of
this phenomenon is needed to active protection of plants. In this research, using FAO
experimental method, daily and hourly data of two meteorological stations were used to
determine the coefficients of the experimental model for prediction radiation frost in
Qazvin Plain. also, in order to investigate the climatic condition of spring frost, the daily
minimum temperature data of Qazvin and Buinzahra stations were used. The analysis of
sixty years data in Qazvin stations showed that the intensity of frost has decreased during
these years, but frequency of frost in Ordibehesht month has increased. Air, dew-point at
two hours after sunset and minimum temperature relate 25 events of radiation frost at
Simorgh station were used for regional coefficient calculation based on two models. These
models were evaluated using 14 events of radiation frost at Tat stations. The mean
absolute error(MAE) for testing and evaluating of Modell was 0.71°C and 1.21°C and for
Model2 was 0.67°C and 1.09°C. The findings also showed that both models have
acceptable accuracy in estimating the minimum temperature of the next day. It is proposed
that these two models can be used for prediction of radiation frost in other regions.
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Extended Abstract
Introduction

Population growth leads to the increased need for food supply and agricultural production. One of the most
effective factors in reducing of crops production is frost. Every year in areas with a high risk of frost, this
phenomenon causes a lot of damage to agricultural productions. Consequently, theses damage to agricultural
products affects the economic and social security of affected areas, farmers and rural families. Despite the increase
in global temperature, frost is still a frequent problem specially in spring. Like most other parts of world, Iran’s
gardening products also have been affected by late spring frosts since late. Radiation frost is a local phenomenon
and requires a prediction model using hourly data. One of the basic problems in the active cooping against this
phenomenon is the prediction of radiation frost at the local level. Most agriculture areas lack meteorological
stations or have local stations with limited data. Therefore, radiation frost prediction using minimum
meteorological data is required. This study conducted to predict the next day’s minimum temperature with
appropriate accuracy by using minimum hourly temperature and dew point temperature data.

Data and Method

Daily and hourly minimum temperature data of the stations of the study area in Buin Zahara region were collected.
To prepare the regional radiative frost model, hourly temperature and dew point temperature data are needed. Data
about temperature, precipitation, relative humidity, wind direction and speed in a one-hour time scale from
Simorgh and Tat Farm stations in the period of 2012-2019 were collected. The data of Ghazvin and Buin Zahra
stations were on daily and long-term scale used as control to determine the intensity, frequency and trend of spring
frost on a long-term scale.

Results and Discussion

In this research, the frostbite in late April 2017 and early May 2018 was investigated. In both years with the arrival
of a new weather system and the drop in dew point temperature in the following days and reduction in the wind
speed to less than 2 meters per second, the necessary conditions for radiation frost was provided. For this purpose,
the minimum temperature data of Qazvin station in the last 60 years were analysed. The results showed that the
severity and frequency of spring frostbite has decreased. This issue is due to global warming. The occurrence of
the last spring frost in the second 30 years of this period has changed towards the frost in Ordibehesht. The most
common of which was 5 frosts in the period of 2011-2019, which indicates the increased risk of frost during the
flowering stage of plants. Also, the frost condition index in Qazvin station showed that the frequency of spring
frosts is delayed compared to the normal period. While the risk of mild frost has decreased in the second thirty
years of the 60-years statistical period due to the increase in air temperature. This issue indicated the increase of
extreme events in recent decades. The increased risk of plant frost is probably due to higher temperature caused
by climate change.

Conclusion

One of the most important damages to the agricultural sector, especially garden products, is late spring frost. These
damages not only affect production in the year of occurrence but also in the next years. The first step in dealing
with frostbite is prediction of time for occurrence of this event. The minimum daily temperature is forecasted only
for the next 72 hours by I.R of Iran Meteorological Organization (IRIRMO). Due to the dispersion and distance of
agricultural areas from meteorological stations simple models are needed. This helps to be able to fight actively if
this phenomenon occurs our findigs showed that the severity of late spring frosts decreased, but the time of their
occurrence has been delayed. It can cause damage to agricultural products due to the sensitivity of plants to frost
in this period. In the second step, to predict the minimum temperature by using the experimental model in a local
station (Simorgh) which has hourly data, 25 radiation frost events were selected. The coefficients of the model
were calculated using the data of air temperature and dew point temperature 2 hours after sunset and the minimum
temperature of the next day. The coefficients of two models were calibrated using air temperature and dew point
temperature 2 hours after sunset. The evaluation of the models was done using the data of Tat farm.
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