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Comparison of microclimatological effects of three plantations in
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Abstract: Regulation of microclimate is one of the major functions of forest ecosystems. After
establishment of pioneer forest ecosystems to restore the regional primary forest vegetation, the function
of pioneer ecosystems needs to be monitored in order to assess the successfulness of the restoration
projects. Microclimate regulating capability is among the important facets of the assessment. Different
types of pioneer forests were established in the abandoned subtropical grass slope of Heshan of Guangdong
province in order to restore subtropical evergreen broad-leaf forest. Three forest ecosystems established in
1984 were chosen for this study. Our goal was to assess the performance of the three plantations in terms
of regulating microclimate, and discuss which one should be planted as the best pioneer community in
restoring the primary forest vegetation of the region.

Three sets of air and soil thermometers were installed in the three forests in 1997. Sensors of air
thermometers were 1.5 m above the surface. Soil thermometers were located at the depth of 0 cm, 5 cm,

10 cm, 15 cm, and 20 cm. Dry and wet ball air temperatures (average, minimum, and maximum) , surface
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and soil temperatures were recorded manually three times a day at 8:00, 14:00, and 20: 00. Relative
humidity was derived from wet and dry ball air temperatures based on standard meteorological methods.
Two meteorological towers were also established in 1997 inside the Schima superba and Pinus elliotii
forests in order to observe the vertical gradients of air temperature and relative humidity ., with the sensors
locating at 0. 5m, 2.0 m, 4. 0 m and 9. 0 m above the surface. Hourly temperature and humidity data were
recorded automatically by the dataloggers (AMRS-D).

We compared air and soil temperatures and air relative humidity among the three forests. The results
showed that the Schima superba forest had the most significant capacity in decreasing both air and soil
temperature and increasing air moisture. Air and soil temperatures within the Schima superba plantation
were 0.1~ 0.5C and 0.3 ~ 2.5C lower than those within the Acacia mangium and Pinus elliotii
plantations, respectively. The average moisture in Schima superba plantation was 1. 2% higher than that
of the other two forests, which had the similar annual average relative humidity (81.2%). Analysis on
vertical temperature and humidity gradients showed that temperature increased with the increasing height
in the wet season, but decreased in the cold dry season. Moisture decreased with increasing height both in
the wet season and dry season.

Possible impacts of microclimatic differences among the three forests on ecosystem structure,
function, and ongoing successional process were discussed. Tree growth, forest structural changes, and
soil properties of the three forests were analyzed based on the data from literature and other sources. We
found that Schima superba forest also had better performance in retaining quality structural characteristics
and improving soil status. Thus, we suggested that native plant species, such as Schima superba, should
be chosen as pioneer species in restoring the primary forest vegetation in lower subtropical China.

Key words :plantations; microclimatological effects; ecological restoration
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Table 1 Basic structural and functional characteristics of the three plantations

pH N P
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1 tt Ncontent P tent
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% 0 (C1P)

. . 18.546.7 14.4+1.3
Acacia mangium 3.0X3.0 7.5 42.3 4. 00 2. 36 0.119 0.034
[ ) n=238 n=238
ores

12.2+£3.6 8.1+£1.9
Schima superba 2.0X2.5 6.7 8.4 4.13 2.53 0.136 0. 042
n=111 n=111

forest
Pinus elliotti 12.743.5 85415 3.0X2.5 3.5 18.7 4.01 2.33 0.118 0. 059
forest n=90 n=90
* (1999) * Litterfall and soil chemical characteristic data were derived from Li
(1999); 2001 11 Other data were measured by Shen Weijun ez al. in November
2001; n n is sampling size
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2 3 1998

Table 2 Comparison of monthly air temperatures of the three forests in 1998

Monthly averaged Monthly averaged maximum Monthly averaged minimum
air temperatures( C) air temperatures( C) air temperatures ( C)
Months
Acacia Schima Pinus Acacia Schima Pinus Acacia Schima Pinus
mangium  superba elliotii mangium  superba elliotii mangium  superba elliotii
forest forest forest forest forest forest forest forest forest
1 13.03 12. 87 12. 83 18.15 18.43 19. 00 9. 95 9.91 8.73
2 15. 45 15.17 15.01 19. 65 19. 60 19.76 11.91 11.78 10. 61
3 18.70 18.72 18. 74 22.18 22. 44 22.85 14. 96 14. 80 13.72
4 24.09 23.92 24.18 27.92 27.57 28. 26 20. 04 19.75 18.69
5 25.48 25.35 25.63 28.38 28. 49 30. 26 22.09 22.22 20. 99
6 27.04 27.14 27.29 30. 04 30. 31 31.28 23.76 24.02 22.49
7 28. 44 28.29 28.50 31.53 31. 66 32. 60 24.77 24. 86 23.68
8 28.79 28.54 28.98 33. 06 32.93 33. 66 24. 42 24.37 23.59
9 26. 85 26.56 26. 89 30. 50 30. 60 30. 67 22. 80 22.66 21.75
10 25.17 24. 81 24. 89 29. 25 28. 65 28. 74 20. 04 20. 14 19.03
11 21. 26 20. 68 20. 66 26. 49 26. 00 26. 30 17. 14 16. 27 15.15
12 17. 36 16. 68 16.76 21.89 21. 64 21.07 14. 85 11. 89 10. 97
Annual 22. 64 22.40 22.53 26.59 26.53 27. 04 18. 89 18.56 17.45
average
95 700 ~
3
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Fig. 1 Comparison of m nothly air relative humidity of Fig. 2 Seasonal changes in precipitation of 1998

the three forests
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Table 3 Vertical changes in air temperatures inside the forests
(g [gep)
Temperatures inside the Schima superba forest Temperautres inside the Pinus elliotii forest
Month
(1998)  First layer Second layer Third layer Forth layer  First layer Second layer Third layer  Forth layer
(0. 5m) (2. 0m) (4. 0m) (8. 5m) (0. 5m) (2. 0m) (4. 0m) (8. 5m)
1 11.2 11.1 11.2 11.0 12.7 12. 6 12. 6 12. 6
2 14.6 14.6 14.8 14.6 14.7 14.7 14.7 14.7
3 18.0 18.0 18. 1 17.9 18.2 18. 1 18.1 18.2
4 23.1 23.2 23.5 23.4 23.4 23.4 23.5 23.6
5 — — — - _ o
6 26.3 26.3 25.4 25.3 26.7 26.6 26.8 26.8
7 27.6 27.7 27.9 27.9 27.5 27.5 27.7 27.8
8 27.8 27.9 28.3 28.3 28.6 28.6 28.7 28.8
9 25.8 25.9 26.3 26.3 26.0 26. 1 26.3 26. 4
10 24.1 24.2 24.2 24.3 24.3 24.3 24.6 24.6
11 19. 8 19. 8 20.0 20.1 20. 3 20. 3 20.5 20. 6
12 15.1 15.2 15.2 15.3 15.3 15.4 15.5 15.7
Average 21.2 21.3 21.4 21.3 21.6 2.0 6 21.7 21.8
*5 Data missed due to instrumental failure
(1.5m)3 s o
C 3,
. . ( .
3.5
s s C 4, 5),
C 5. , . 2m
, (0.5m) 5m s (9 m) o
s s
s 5 s s B
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Table 4 Vertical changes in air relative humidity inside the two forests
9% (¢79)
Relative humidity inside the Schima superba forest Relative humidity inside the Pinus elliotii forest
Month
(1998)  First layer Second layer Third layer Forth layer  First layer Second layer Third layer  Forth layer
(0. 5m) (2. 0m) (4. 0m) (8. 5m) (0. 5m) (2. 0m) (4. 0m) (8. 5m)
1 82.0 79. 4 78.5 81.2 80. 3 80. 2 80. 3 79.9
2 88.3 85. 4 84. 8 87. 4 87.0 85.3 85.8 85.1
3 87.6 85.7 84.8 87.7 87.3 88.7 87.5 86. 0
4 86. 8 84.5 83.2 84.8 86. 1 87.7 88.3 85.8
5
6 92.5 90. 8 91.5 91.2 95.5 95. 6 94. 3 93.5
7 92.3 91.3 91.9 89. 4 91. 6 90. 9 89. 4 87.7
8 93.7 93.1 94. 4 91.2 93.9 0% 5 92.5 90. 7
9 93.7 94. 5 94. 3 89. 6 86. 8 84.4 84.1 85.0
10 94. 1 94.9 93.9 89.1 82.5 82.3 81.9 80.5
11 69.5 65.9 69.1 65.8 68. 8 65.1 68. 4 65.0
12 66. 1 57.0 65. 0 56. 46 8.5 62.2 67.5 66.5
86. 1 83.8 84.7 83.1 84. 4 83. 6 83.3 82.1
Average
* 5 Data missed due to instrumental failure in May
4
3 ) ( 9m)
20cm o 3 s 15 (1984~1998) o
9]
b o ’
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) 9 o
( 1) b b o
b o o
’ ’ 3 ~Dba 0 90 % 0
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