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Abstract Canopy temperature (T;) is one of the most important indices for measuring changes in the water
content of plants. To reveal the characteristics of T, change in a subtropical evergreen broadleaf forest of Ailao
Mountain in Southwest China, we measured T, in the subtropical forest via an infrared temperature sensor.
We further assessed the relative contributions of the key environmental factors of net radiation (R,), wind
speed (WS), and vapor pressure deficit (VPD) to T, with respect to air temperature (T,). We found that: (1) the
diurnal and annual variations in T, of the subtropical evergreen broadleaf forest in Ailao Mountain showed a
single-peak trend; (2) T, changes were more smooth in the rainy season than in the dry season. The diurnal
temperature difference was 37.8% lower in the rainy season (5.51 C) than in the dry season (8.86 C), and
the T, difference (0.51 'C) was 62.3% lower in the rainy season than in the dry season (1.34 C); (3) under the
influence of rainfall, the overall variation degree of T, and T, was smaller in the rainy season than in the dry
season (the coefficients of variation of T, and T, were 1.0% and 1.1% in the rainy season and 1.8% and 1.8%
in the dry season, respectively); and (4) R,, VPD, and WS were the important drivers of T in the subtropical
evergreen broadleaf forest, with the different environmental factors significantly contributing to the T, difference
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in the different seasons. These results indicate that changes in the microclimate in the canopy layer appeared
to exert an important effect on the canopy heat exchange of the subtropical evergreen broadleaf forest in Ailao
Mountain. This study paves the way for establishing the models of forest carbon and water fluxes based on clear

physiological and ecological mechanisms.

Keywords canopy temperature; canopy temperature diffierence; environmental factor; subtropical evergreen

broad-leaved forest; Ailao Mountain
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Table 1 Canopy microclimate of subtropical evergreen broad-
leaved forest in Ailao Mountain from 2009 to 2013

Aty TR P8 ARG
Month ~ Mean temperature (T,/'C) Mean relative humidity (RH/%)
1 6.01 73.86
2 9.41 52.88
3 10.39 56.61
4 12.82 63.90
) 14.58 78.63
6 15.27 89.98
7 15.40 93.72
8 15.20 91.70
9 14.31 92.35
10 12.14 92.22
11 8.75 87.65
12 5.95 86.78
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Fig. 1 Conopy appearance of the subtropical evergreen
broadleaved forest in Ailao Mountain.
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Fig. 2 Diurnal variations of canopy temperature and air
temperature in dry and rainy season.
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Table 2 Relative contribution of environmental parameters (R,, vy, VPD) with canopy temperature difference

+ 7 Dry season

2= Rainy Season

Environn?:eﬁjarameter Bfii . }rﬁﬁﬁﬁML Bl . *Eﬁ'ﬁmf‘$
B value Relative contribution rate (R/%) B value Relative contribution rate (R/%)
‘i # Constant 0.159 — -0.149 —
ST Net radiation (R,/W m™) 0.007 62.4" 0.005 83.9"
Ki# Wind speed (viy/m s™) -0.378 6.2" -0.083 2.2"
W F17K Y5 R % Vapor pressure deficit (VPD/hPa)  —0.242 31.4" -0.094 13.9"

BAARBRMEL R HL. IR AE0.0TK T | 0 %

B is Unstandardized coefficient. ** Indicates the significance at the 0.01 level.
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