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Abstract: Rice is one of the three major food crops. More than half of the world's population
depends on rice as their staple food. China is the world's largest rice producer and consumer, so
China's rice production is a strong support for ensuring world food security. Agriculture is the
foundation of national economic development, and increasing rice yield per unit area has always
been a key research topics in the world. Timely and accurate acquisition of rice yield information
can not only assist policy regulation and reasonable planning of agriculture production at the large
scale, but also be used for guiding agricultural production activities. Heilongjiang Province is an
important rice production base in China and represents the highest rice production at national
level to a certain extent. Therefore, accurate estimation of rice yield per unit area in Heilongjiang
Province will help understand the status of rice production in China. Traditional rice yield
estimation methods mainly include the statistical sampling survey and the crop growth model
estimation, but the former is labor and resources costing, and the latter is limited in practical
application because many relevant parameters are difficult to obtain. At present, the statistical
yield estimation method based on meteorological data is mainly used in the meteorological
departments and relatively mature. In addition, remote sensing technology has the advantages of
non-destructive, high efficiency and high accuracy. As the access to satellite remote sensing data
has become easier in recent years, rice yield estimation based on satellite remote sensing data has
been well promoted and applied. This study took the rice yield per unit area in the Jiansanjiang
Farming Area of Heilongjiang Province as the study topic. First, five sample points were selected
and field surveys in the study area were conducted, and finally the yield data of the sample points
were obtained. The FY-3D MERSI satellite data was used to calculate the normalized vegetation
index for all sample points, obtain the time series of vegetation index for all sample points, and
extract the curve characteristic parameters, and then the correlation between each characteristic
parameter and the yield was analyzed. Secondly, the meteorological yield was separated from the
rice yield from 2000 to 2019, and then the multiple stepwise linear regression was performed with
various meteorological factors during the rice growth period from May to October in Jiansanjiang
farming area to build a rice yield estimation model. Finally, the accuracy, correctness, and
correlation coefficient between the estimated yield and the actual yield of the two methods were
calculated, and a fitting test was performed to compare the characteristics and advantages and
disadvantages of the two methods. The research results show that in this farming the rice yield
estimation model based on remote sensing data is better than the statistical model based on
meteorological factors, and has good potential for estimating rice yield. The study may provide
scientific basis for the estimation of rice yield and model optimization in Jiansanjiang farming area.
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