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Abstract

In this paper, the temperature difference between inside and outside greenhouse is calculated
based on the data of punctual temperature outside the greenhouse, the temperature inside the 1.5
m greenhouse, the sunshine index inside the greenhouse and the average wind speed outside the
greenhouse, which are observed by the meteorological observation station and the microclimate
station of Tanghai experimental base of Agricultural Research Institute of Caofeidian from March
29 to April 30, 2019. The temperature difference between inside and outside of the greenhouse
are used to reflect the regulation effect of the greenhouse on the meteorological elements. By us-
ing the chart correlation analysis method, correlation coefficient and one-way regression analysis,
the regulation effect of the local greenhouse on the temperature and humidity is analyzed, and the
influencing factors are studied. The results show that: 1) During the day, the average temperature
of the greenhouse increased by 8.0°C, at night by 2.7°C, and daily by 5.3°C. The maximum time of
daily warming effect is 10:00~13:00, and the average of the maximum warming effect is 13.3°C; the
maximum time of daily warming effect is 23:00, and the average of the weakest warming effect is
0.4°C. The control effect of the greenhouse on the temperature was stable at 0:00~6:00 every day,
and the warming effect was kept at 2.5°C~2.7°C on average. The warming effect of the greenhouse
was strengthened rapidly at 7:00~10:00 every day. The warming effect was the strongest at
10:00~13:00, and kept at 9.9°C~11.3°C on average. After 13:00, the warming effect continued to
weaken. 2) There is little correlation between the temperature regulation effect of the shed and
the temperature outside the shed in the daytime and their correlation coefficient is —0.04, which
has strong correlation and negative correlation with that at night, and the correlation coefficient is
-0.72; the temperature regulation effect of the shed has extremely weak correlation and negative
correlation with the average wind speed of 2 minutes outside the shed in the daytime and their
correlation coefficient is 0.11, and they are not very closely related at night; the temperature reg-
ulation effect of the shed has moderate correlation and positive correlation with the sunshine in-
side the shed in the daytime, and the correlation coefficient between them is 0.56.
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Finger 1. The general trend of temperature difference between inside
and outside the greenhouse changes with time (units: “C)
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Table 1. Temperature difference between inside and outside the greenhouse during flowering and fruiting
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Figure 2. (a) The number of days when the maximum temperature difference between inside and
outside the greenhouse occurs; (b) The number of days when the minimum temperature differ-
ence between inside and outside the greenhouse occurs
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Figure 3. The variation trend of the temperature difference between inside and outside the greenhouse and outside the
greenhouse over time. (a) 29 March to 5 April; (b) 6 April to 13 April; (c) 14 April to 21 April; (d) 22 April to 30 April
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Figure 4. In the daytime, the temperature difference between inside and outside
the greenhouse varies with the relative temperature outside the greenhouse
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Figure 5. The variation trend of the temperature difference between inside and
outside the greenhouse at night with the relative temperature outside the green-

house
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Figure 6. The variation trend of the temperature difference between inside and outside the greenhouse
and the 2-minute average wind speed outside the greenhouse over time. (a) 29 March to 5 April; (b) 6
April to 13 April; (c) 14 April to 21 April; (d) 22 April to 30 April
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Figure 9. The variation trend of temperature difference inside and outside the greenhouse and sunshine in-

tensity in the greenhouse with time. (a) 29 March to 3 April; (b) 4 April to 9 April; (c) 10 April to 16 April
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Figure 10. The variation trend of the temperature difference between inside and outside the greenhouse in

the daytime with the sunshine intensity inside the greenhouse
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