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Abstract

The temperature control effect of greenhouse is related to region, season, weather type, crop
type/breeding category. At present, the research mainly focuses on the following aspects: central
China, East China, Northwest China, North China and Northeast China; most seasons are winter and
summer; crops are vegetables, fruits, trees; and the data is the temperature data day by day or
time by time. Due to technological progress and the increase of automatic meteorological stations,
it can provide minute meteorological observation, which provides the possibility for the accurate
study of the effect of temperature control in greenhouses. The distribution of high and low tem-
perature disasters in greenhouses is related to region, season, weather type, crop type/breeding
category. At present, the greenhouse planting/breeding disaster research area is mainly in North
China, Northeast China, East China, South China, Central China and Northwest China; mostly plants
and few aquatic studies; the data are daily or time by time temperature data. However, at present,
the forecast of meteorological elements in the greenhouses is provided by the forecast data of lo-
cal regional stations. Previous studies can find that the meteorological elements in the green-
houses are very different from the forecast data of local regional stations. Therefore, the direct use
of regional station forecast as the meteorological forecast in the greenhouses can not accurately
provide field operation guidance for farmers. The external environment has a great impact on the
meteorological elements in the greenhouse, so it is very important to find the relationship be-
tween the outside world and the meteorological elements in the greenhouse to establish the fore-
cast of the meteorological elements in the greenhouse. This paper uses the daily sunshine time
data of Xiaoshan ground conventional meteorological observation station from May 2019 to No-
vember 2020, 10 min air temperature of 10 min in Xiaoshan regional station and 10 min at 0.12
min greenhouse microclimate observation station to analyze the monitoring and early warning of
high and low temperature disasters in greenhouses by different models under different weather
types in spring, summer and autumn.
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Table 1. Greenhouse white prawn high and low temperature disaster index
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Table 2. Correlation coefficient between the temperature in the shed and the meteorological factors outside the shed
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Figure 1. Three-layer BP neural network structure
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Figure 2. (a) Distribution of high and low temperature disasters in spring sunny days; (b) Distribution of high and low tem-
perature disasters in spring little cloud days; (c) Distribution of high and low temperature disasters in spring cloudy days; (d)
Distribution of high and low temperature disasters in spring overcast sky days
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Figure 3. The frequency of low-temperature disasters in spring changes with the
temperature outside the shed
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Table 3. Spring temperature index outside low temperature disaster greenhouse of white prawn
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10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
iEPN 12.4 10.4 9.6 9.2 8.7 8.2 7.8 7.2 6.6 6.0
M= 13.8 12.0 11.2 10.5 10.0 9.6 9.2 8.7 8.2 7.0
N 14.5 12.8 11.7 10.8 10.0 9.1 8.2 7.4 6.7 6.0
PN 14.4 13.6 12.7 12.0 11.3 10.7 10.0 9.3 8.5 7.0
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Table 4. The temperature index outside the high-temperature disaster shed in the summer greenhouse of white prawn
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Table 5. The temperature index outside the low-temperature disaster shed in the autumn greenhouse of white prawn
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10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
iEPN 21.4 20.0 19.2 18.5 17.8 17.0 133 11.6 10.7 10.0
PN 20.0 17.4 16.5 15.8 153 14.7 14.1 13.4 123 10.0
ESN 20.3 19.6 18.9 18.2 17.0 14.7 13.8 12.9 12.0 10.0
PN 19.6 18.6 17.8 17.2 16.6 16.0 15.4 14.7 13.9 12.0
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Figure 4. (a) Comparison of underwater temperature in greenhouse and external temperature model; (b) Comparison of the
underwater temperature in the greenhouse and the value predicted by the BP neural network model
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Figure 5. Comparison of underwater temperature and gra-
dual regression model
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Figure 6. (a) Simulation effect test of BP neural network high-temperature detection; (b) Simulation effect test of BP neural
network low-temperature detection; (c) Gradually return to the high-temperature detection simulation effect test; (d) Gradu-
ally return to the low-temperature detection simulation effect test
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Table 6. POD of underwater temperature prediction model in greenhouse

= 6. KHIAK N EEFUNER 62 POD

W=01C W=02C W=03C W=04C W=05C W=10C W=15C W=20C

X 33 0.135 0.191 0.296 0.455 0.523 0.705 0.966 1.000
BP M4 M4 0256 0.292 0.415 0.534 0.656 0.868 0.986 1.000
B A 0.191 0.302 0.409 0.516 0.644 0.856 0.965 1.000
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