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Characteristics of thermal effects and seasonal variation on different ther2
mal active surfaces of canopy gaps in tropical seasonal rain forest
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Abstract: Based on the analyses of daytime thermal effects of different thermal active surfaces in
canopy gaps in tropical seasonal rain forest in the cool2fog and hot2wet season in Xishuangbanna, the
thermal characteristics of different thermal active surfaces in canopy gaps are described. The finding
showed that: The thermal effect of vertical thermal active surfaces is not negligent, not only in the
cool2fog season, but also in the hot2wet season. Moreover, influenced by the height of trees that form
the edge of the gap, the height of maximum area of thermal effect of vertical thermal active surfaces at
the east and north edge of gaps in tropical seasonal rain forest was higher than that in secondary forest,

but the intensity of thermal effects was weaker, compared to secondary forest. This indicates that, be2
sides solar angle, time and intensity of radiation, the height of trees is also an important factor that in2
fluences thermal effects of vertical thermal active surface of edges. The results supply a research basis
for understanding microclimatic formation of canopy gaps, for studying forest succession and effects of
forest biodiversity.

Key words: tropical seasonal rain forest, canopy gap, vertical thermal active surface of edges, thermal

active surface, Xishuangbanna
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Fig.1 The outline of tropical seasonal rain forest canopy gap
1. Theedge of gap; 2. The edge of extended gap
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Fig. 2 Temporal variation of trunk surface temperature at the edge of gaps and in the interior of the forest in the cool fog season
E: East edge; N: North edge; W: West edge; S: South edge; IN: Interior of forest
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Fig. 3 Temporal variation of trunk surface temperature at the edge of gaps and in the interior of the forest in the hoRwet season
E: East edge; N: North edge; W: West edge; S: South edge; IN: Interior of forest
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Fig. 5 Temporal and spatial distribution of surface temperature
difference between trunks at four azimuths edge of gap and soil
surface in the interior of forest in cooRfog and ho2wet season
a: Coolfog season; b: Hofwet season; E- Tsin: East minus
iterior; N- Tsin: North minus interior; W- Tsin: West m
nus interior; S- Tsin: South minus interior
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Fig. 6 Difference of surface temperature between soil surface of
gaps and in the interior of t he forest and between canopy surface
and soil surface in the interior of forest
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Table 1 Mean surface temperature of different thermal active surfaces
P. M. Daytime P. M. minus A. M.
Fog2cool ~ WeRhot Fo@cool ~ WeR hot Fog2cool ~ WeRhot Fog@cool ~ Wet2hot
season se€ason season season season season season
Soil surface temperature 23.1 17, 24.4 16.6 23.8 1.2 1.3
forest (e )
Soil surface temperature 23.6 18.2 26.0 17. 4 24.9 1.9 2.4
the gap (e )
Surface temperature under 23.1 18.5 26.0 17.1 24.7 3.1 2.9
canopy (e )
Trunk surface tem perature on
the edge of gap (e) 22.9 17.2 25.2 16.3 24.1 2.0 2.3
2
Table 2 F value and probability of differences of mean surface temperature of different thermal act ive surfaces
F
Season Source Sum of squares df Mean square F value P
Between types 2.033 3 0.678 0.578 0. 645
Fog2cool Within types 9.373 8 1.172
season Total 11. 406 11
Between types 2.137 3 0.712 0. 538 0.700
Wethot Within types 10. 6 8 1.325
season Total 12.737 11
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