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Abstract:[ Objective] The buffering effect of artificial R. pseudoacacia forest on environmental temperature
and humidity in the loess hilly area was studied, and the buffering characteristics of forest belts on environ-
mental climate at different time scales and the relationship between forest microclimate effect and environ-
mental factors were explored, so as to provide reference for community construction and vegetation restora-
tion in the loess hilly area. [ Methods] The artificial R. pseudoacacia forest planted in the same year in this

area was taken as an example, and air temperature (T,), near surface temperature (T,), soil temperature
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(T,) and air relative humidity (RH) inside and outside of the forest continuously for a whole year were
measured. The climate buffering effects of artificial R. pseudoacacia forests at different time scales were
quantified. [ Results] The annual average T,, T,, T, and RH in the forest were lower by 0.13°C, 0.99°C,
0.92°C and 0.16% , respectively, than those outside of the forest. During 14:00 to 16:00 of a day, the T,,
T, and T, inside of the forest were 1.08°C, 4.17°C and 1.88°C lower, respectively, than those outside of the
forest, while the RH of air was 2.72% higher. During 5:00 to 7:00, the T, and T, inside of forest were
0.45°C and 0.58°C higher than those outside of forest, respectively, and the RH was 1.80% lower than that
outside of forest. The T,., T, and T, inside of forest were lower by 0.76°C, 2.17°C and 3.29°C than those
outside of the forest in July, respectively, and the RH was higher by 1.67 %, than that outside of the forest
in July. In January, when extreme low temperature occurred, the T, and T, in the forest were 0.28°C and
0.87°C higher, T, was 0.20°C lower than those outside the forest, respectively, and RH was 1.16% lower
than that outside the forest. The buffering effect of artificial R. pseudoacacia forest varied with change of environ-
mental climate. When the T,, T,, and T, outside the forest were higher than 16.70°C, 9.89°C and 1.43°C respective-
ly, the buffering value was positive (inside the forest was warmer than outside), while they were lower than
those, the buffering value was negative. The relationship between temperature and buffering value was cubic.
With the increase or decrease of temperature, the absolute value of buffering value increased at a faster rate.
[ Conclusion] The temperature and humidity in the forest were more stable than that those outside the forest
with the buffering effect of artificial R. pseudoacacia forest, forming a unique microclimate superior to the
environmental climate outside the forest.

Keywords: temperature; humidity; artificial R. pseudoacacia forest; buffering effect on temperature and

humidity
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