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Correlation between community structure parameters
of pure forests and temperature reduction
and humidity increase in summer
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Abstract; In the early research, the temperature reduction and humidity increase of plants were mainly based on big
scale measurement such as green belt and microcosmic research in the scale of leaves in use of photosynthesis equip-
ment, ignoring the effects of tree types and structural characteristics of communities in the dimension of
quantification. We investigated the correlation among the effects of temperature reduction and humidity increase, canopy

porosity and density based on small scale of pure forest, using dummy variable regression analysis. Furthermore, in order
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to obtain certain conclusion in the range of our research, we also put forward the optimal interval of structural
parameter. The results showed canopy density was significantly positively correlated with both temperature reduction and
humidity increase. While canopy porosity was positively correlated with temperature reduction and negatively correlated
with humidity increase , but there was no significant difference. The pure forests could elaborate maximum function of re-
leasing thermal island effect when canopy porosity ranged from 0.81 to 0.85 and canopy density ranged from 0.31 to
0.35. At the same time, we took the types of pure tree as related factors. The results showed there was no significant
difference among Liquidambar formosana, Cercis chinensis and Magnolia grandiflora. And we also found significant
difference appeared in Cerasus, Acer palmatum, Cinnamomum camphora and Acer palmatum ° Atropurpureum’ and
Cerasus when it comes to temperature reduction effect. As for humidity increase that the pure forests played, we can see
Osmanthus fragrans, Cinnamomum camphora, Acer palmatum * Atropurpureum’ showed no difference compared to Mag-
nolia grandiflora while there were significant differences between Sapium sebiferum and Cercis chinensis. This study pro-
vides a scientific basis for the selection of plant configurations to alleviate the heat island effect through urban greening,

and provides a quantitative reference model for the urban green space to mitigate the heat island effect evaluation system,

38 %

which has far-reaching impact in the ecology field.

Key words: pure forests, thermal island effect, canopy density, canopy porosity, dummy variable regression
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Table 1 Investigation of species from pure forests in trial site
MZ AT S F e \/i} I!l/}; N . N . \/i—; “FiliE S A /é N . -
achipgsn 7O UIN P iy gm kb IR IR ey mme
ST ACD ADBH . N ACD ADBH . )
Species in pure forest CD CP Pure forest CD CP
(m) (cm) (m) (m)
X TR 291+ 11.03x 0.70= 0.50 + T 368+ 13.69+ 081+ 035z
Acer palmatum 0.21 1.27 0.05 0.05 Liquidambar formosana 0.52 0.72 0.10 0.09
T 252+ 1019+ 077+ 037+ AR 249+ 743+ 076+ 0.37
Cerasus 0.27 0.61 0.10 0.07 Acer palmatum ‘ Atropurpureum’ 0.20 0.35 0.10 0.08
Rl 352+ 1480 0.85x 0.38z i 425+ 22.02x 073= 044 =
Sapium sebiferum 0.66 1.71 0.04 0.02 Cinnamomum camphora 0.33 1.46 0.12 0.12
JTE 334 1395: 076= 0.40x el 3.05+ 1050+ 083+ 032z
Magnolia grandiflora 0.27 0.89 0.12 0.02 Cercis chinensis 0.20 0.68 0.06 0.05
Mt 261+ 1040+ 087+ 0.21 %
Osmanthus fragrans 0.56 1.13 0.07 0.03

IE: ACD. “FREiR; ADBH. “FH 4% ; CD. f8MIEE; CP. BB, FIF,
Note; ACD. Average crown diameter; ADBH. Average diameter at breast height; CD. Canopy density; CP. Canopy porosity. The same

below.
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Table 2 Regress of canopy density, canopy porosity, species

in pure forests and decreased amount of temperate

it B gogy  JRE
Structure . . Standard
Section Coefficient .
parameter deviation
I PA JEE 0.65~0.70 0.852 # # % 0.259
Canopy density
(CD) 0.71~0.75 0.981 = 0.270
0.76~0.80 1.123 % % 0.250
0.81~0.85 1.215 # %% 0.251
0.86~0.90 1.680 s = = 0.242
0.91~0.95 1.579 # = 0.277
B 0.26~0.30 0.630 * 0.342
Canopy porosity
(CcP) 0.31~0.35 0.595 =* 0.353
0.36~0.40 -0.079 0.358
0.41~0.45 0.012 0.367
0.46~0.50 0.926 * * 0.387
0.51~0.60 0.518 0.408
WFh HAE S WIVETE 0.273
Species Cerasus
X8 TR ~0.866 # * 0.287
Acer palmatum
WA 0.379 0.292
Liquidambar formosana
B 1.897 s % x 0.265
Sapium sebiferum
HAE 0.740 0.423
Osmanthus fragrans
el 0.178 0.287
Cercis chinensis
A -0.535 0.302
Cinnamomum camphora
AR} —1.376 %% * 0.260
Acer palmatum
¢ Atropurpureum’
A 1.309 # 0.438
Constants

w SRR 1% 5% F 10% 581 B 2 1K

L desew sk
o THH,
Note: %=  #3%  # represent statistically significant significances

at 1%, 5% and 10% level, respectively. The same below.
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Table 3 Regress of canopy density, canopy porosity, species

in pure forests and increased amount of humidity

LS N " T~
,D*@/R& X [ %Iﬁ,‘?\ﬁ( */T('ﬂ:é
Structure . s Standard
Section Coefficient ..
parameter deviation
R E 0.65~0.70 0.001 = 0.005
Canopy
density 0.71~0.75 0.010 * 0.005
(CD)
0.76~0.80 0.013 =% * 0.004
0.81~0.85 0.020 = * * 0.004
0.86~0.90 0.023 = % 0.004
0.91~0.95 0.026 * * = 0.005
BiE R 0.26~0.30 -0.005 * 0.006
Canopy
porosity 0.31~0.35 -0.003 * 0.006
(CP)
0.36~0.40 -0.007 0.007
0.41~0.45 -0.012 * 0.008
0.46~0.50 -0.006 0.007
0.51~0.60 -0.011 0.007
Fh FETE -0.011 *x* 0.005
Species Cerasus
X JTCHR -0.013 # 0.005
Acer palmatum
W 0.019 3 % 0.005
Liquidambar formosana
BiA 0.017 # 3 = 0.005
Sapium sebiferum
HAE 0.002 0.008
Osmanthus fragrans
eS| 0.019 0.005
Cercis chinensis
i 0.002 0.005
Cinnamomum camphora
2T -0.003 0.005
Acer palmatum
¢ Atropurpureum’
W 0.023 s % 0.008
Constants
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Table 4 Mean values from regression model of canopy density , canopy porosity and decreased amount of temperater

BB Canopy porosity (CP)

IS F1 2
Canopy density (CD)
0.15~0.25 0.26~0.30 0.31~0.35 0.36~0.40 0.41~0.45 0.46~0.50 0.51~0.57

0.60~0.64 — 0.6 0.3 1.7 0.1 1.9 1.2
0.65~0.67 0 2.6 2.7 2.0 1.5 2.6 2.4
0.71~0.75 3.6 2.6 1.2 2.2 1.1 3.1 1

0.76~0.8 3.6 3.8 3.1 2.9 1.9 2.1 1.7
0.81~0.85 2.1 2.2 4.2 3.9 2.7 3.8 2.7
0.86~0.9 3.9 4.1 3.7 2.8 2.7 1.7 3.1
0.91~0.95 3.3 3.8 3.3 2.6 2.7 — —

TE: R EURIERR IR TAFEE BRI R ARSI LU SRR R AR AR Ol . IR,
Note: Missing values in the table represent the exclusion of situation of abnormal growth of trees and the measured test point that do not
exist. The same below.
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Table 5 Mean values from regression model of canopy density, canopy porosity and increased amount of humidity

i Canopy porosity (CP)

AR A
Canopy density (CD)
0.15~0.25 0.26~0.30 0.31~0.35 0.36~0.40 0.41~0.45 0.46~0.50 0.51~0.57

0.60~0.64 — 0.010 0.004 0.014 0.001 0.033 0.005
0.65~0.67 0.009 0.019 0.019 0.021 0.0165 0.017 0.020
0.71~0.75 0.033 0.031 0.050 0.034 0.009 0.001 0.014
0.76~0.8 0.052 0.050 0.059 0.038 0.021 0.007 0.004
0.81~0.85 0.044 0.043 0.064 0.0505 0.030 0.055 0.034
0.86~0.9 0.050 0.055 0.054 0.0505 0.036 0.026 0.040
0.91~0.95 0.052 0.067 0.055 0.048 0.034 — —
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