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THE REGUL ATION ON WATER AND HEAT FACTORS DURING THE RESTORATION
PROCESS OF AN ACACIA MANGIUM PLANTATION

YAN JunrHua ZHOU Qo-Yi “and LIN YongBiao
(South China Intitute o Batany, the Chinese Academy d Sdences, Guangzhou 510650, China)

Abdgract Previoudy, Heshan Gounty , Quangdong province was covered with degraded grasdand , bare land
and other degraded plantation ecosygems due to the removal of natural vegetation. In recent years, vegetation
rehabilitation has succeeded in this regon by integration with intensve scientific sudies and practices, which
a9 resulted in a great progress in water and heat environments there.

This experiment was carried out in Heshan hillyland interdisciplinary gation (22°41' N, 11254 E) , a
very good place for gudieson the rehabilitation and recongruction of degraded ecosysemsin the rorthern sulr
tropical zone. Based on long term field measurement deta, this paper reported the development of water and
heet factors during the regoration progress, darted in degraded grasdand and usng Acacia mangium foreg
gands as the pioneer community. Interactions between hydro-therma and foreg and their tenporal and atia
dynamics were analyzed.

The nonsoon climete brings abundant rairfall to the experimental area, but nore than 85 % o annual
rairfal falsin the wet seaon (April to Sgptember) . Owing to the uneven digribution of the nonthly rairfall
in ayear but evenly digributed nonthly rich lar radiation , the potential of il erogon during the wet ssaon
and water deficit in the dry seaon is high. The high productivity potentia can be anticipated in an ecosysgem
if it can reduce the water demand in the dry season and increase water dorage in the wet ssan, such asis
een in Acacia mangium plantation. On the contrary , degraded ecosygemsin this region do not have the abili-
ty to adjug , tend to be further degraded and are hard to redore.

Reflectivity in redoration process for Acacia mangium plantation was much less than that of grasdand or
bare land , which decreased with tree gronth before 11 yearsold and fluctuated between 6.7 % 7. 0 % dter 11
yearsold.

The fluctuations of air temperature indexes in Acacia mangium plantation gand were less than those in
bare land , for exanple, the fluctuation of the highes extreme nmonthly mean air tenperature in bare land is 9.
2 ,butonly5.0 in Acacia mangium plantation dand. The same pattern was seen with il tenperature.
It benefited the rehabilitation and recongruction of function and gructure of the ecosygem.
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The rdative humidity of Acacia mangium plantation was much higher than that of bare land in the dry
sean , but the potential evapotranspiration was opposite. This pattern greatly reduced the water demand and
evgpotrangoiration in this plantation , and lessened its tenson of water supply. Therdfore , the gronth of Acacia
mangium plantation can sudain the dry seaon, which made the ecosysem rehabilitate shoothly.

With the successon of Acacia mangium plantation, its evapotrangiration and groundwater increased but
the totd runoff was decreasng. At the same time, the il noigure of Acacia mangium plantation became
higher than that of grasdand.

Based on the alove , it could be concluded that there was evidence of vegetation controlling the heat bal-
ance and the water didribution in an ecosygem. As a whole, the seaond water consunmption in Acacia
mangium plantation became nore reaoonable and water and heat conditions were inproved.

The hydrologicad and thermd interactions of the ecosysem resulted in the maintenance of a healthy forest
in a regon where il degradation , eroson and loss of fertility have often followed the removal of natural vege
tetion.

Key words Heshan, Acacia mangium, Vegetation redoration , Water and heat factors
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Table 1 The nonthly precipitation, sunlight time and net radiation for Heshan digtrict (1994-1998)
Morth 1 2 3 4 5 6 7 8 9 10 11 12
Precipitetion (mm) 25.6 70.3 76 177.6 201.3 321.2 308.0 276.2 282.2 4.7 30.2 26.7
Qnlight time (h)  93.1 65.8 69.3 87.0 127.1 149.1 183.2 173.0 159.4 201.9 189.1 132.2
Net radiation

(kK- m"?) 117.1 9%.7 127.3 145.5 2445 300.4 351.3 308.0 262.3 252.0 198.8 144.9
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Table 2 Annud change of reflectivity in redoration process for Acacia mangium forest
2 4 7 11 14 15
Item Bare Qasdand 2-year 4 year 7-year 11-year 14-year 15 year
land community community community community community community
(%)
Reflectivity 18.3 17.2 16.2 10.4 8.4 6.7 7.0 6.9
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Table 3 Monthly changes o ar temperature for Acadia mangium fores and bare land (1996-1999)
1 2 3 4 5 6 7 8 9 10 11 12
Item Jtes Jan. Feb. Mear. Apr. May Jun. Jul. Aug. Sp. Oct. Nov. Dec.
] 13.1 15.2 18.3 23.2 25.0 26.8 27.8 28.1 26.3 24.5 20.8 17.4
A. mangium fores
Average
12.5 14.7 18.1 23.6 25.2 28.4 29.1 29.9 26.1 24.5 20.6 16.3
Bare land
) 18.1 19.6 22.0 28.0 28.3 30.0 31.5 33.1 30.4 29.2 26.4 21.9
A. mangium forest
Max. 15.3 17.8 21.9 28.0 28.9 32.4 33.7 34.5 30.0 28.4 24.5 20.0
Bare land
] 10.0 11.9 14.9 20.0 21.7 23.8 24.8 24.4 22.6 20.0 17.1 14.1
A. mangium forest
Min. 10.4 12.5 15.6 20.6 22.6 24.4 25.7 25.1 23.4 21.3 17.3 13.3

Bare land
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4 (1996 1999)
Table 4 Monthly changes of soil tenperature for Acada mangium fores and bare land (1996-1999)

1 2 3 4 5 6 7 8 9 10 11 12
Depth Stes Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sp. Oct. Nov. Dec.
) 13.7 15.3 18.2 23.5 25.0 26.5 27.7 28.8 26.2 24.1 20.8 16.7

Ocm A. mangium foret
13.3 15.3 18.9 25.3 26.7 28.9 3.7 32.6 28.0 26.2 2.4 16.4

Bare land

) 13.8 15.1 17.9 23.0 25.0 26.3 27.5 28.3 26.2 23.8 21.1 16.5

5cm  A. mangium fores
10cm A. mangium fores 14.2 15.2 17.7 22.5 24.5 25.9 27.0 27.9 26.0 23.7 21 16.7
) 14.9 15.5 17.7 22.2 24.3 25.6 26.6 27.5 25.8 23.7 21.1 17.1

15cm A. mangium fores
15.2 15.5 17.4 21.7 23.9 25.2 26.2 27 25.5 23.5 20.9 17.1

20cm A. mangium fores

70 [ ——0— 1 i BHK 4. mangium forest b - .
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Fg.2 Monthly changes of reative humidity for Acacia mangium

foreg and bare land (1996-1999)
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Fg.3 The conmparion between potentid evgpotrangiration for Acacia
mangium plantation land and evgporation for bare land
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5
Table 5 Development of water balance in redoration process for Acacia mangium plantation land
11 12 13 14 15
Item Qasdand 11-year community  12-year community  13-year community  14-year community 15 year community
Precipitation (mm) 1841.6 1841.6 1751.4 1795.0 1882.7 1793.5
() Bvapotranspiration 851.6 935.5 986.7 1025.1 1070.3 1046.0
(%) 46.2 50.8 56.3 57.1 56.8 58.3
Bvgpotrangiration coefficient ' ' ' ' ’ ’
(mm)
Qurface flow 386.7 51.6 40.3 41.3 33.9 28.7
(%)
Suface flow rate 21.0 2.8 2.3 2.3 1.8 1.6
(mm)
Qou o flow 603.3 854.5 724.4 728.6 778.5 718.8
(%) 2.8 4.4 4.4 4.6 a.4 40.1
Qoundwater flow rate ) ) ) ) ) )
(mm-cm™ )
Table 6 Monthly changes of il nisture for Acacia mangium plantation land and grasdand (mm-cm™ %)

(cm) 1 2 3 4 5 6 7 8 9 10 11 12
Depth Jtes Jan. Feb. Mear . Apr. May Jun. Jul. Aug. Sp. Oct. Nov. Dec.
0 20 A. mangium fores 1.46 1.31 2.95 2.51 2.97 3.06 3.11 3.03 2.01 2.35 2.28 2.03

Qasdand 1.38 0.92 1.75 1.78 2.01 2.34 2.89 2.18 1.69 2.04 1.64 1.08
20 40 A. mangum fores 2.68 2.65 2.90 3.24 3.16 3.25 3.37 3.56 31 3.23 2.92 3.01

Qasdand 2.36 2.43 1.83 3.27 3.43 3.72 3.88 3.69 3.37 3.48 2.9 2.88
40 60 A. mangum fores 2.47 2.47 3.05 2.59 2.71 2.78 2.89 2.89 2.80 2.84 2.70 2.60

Qasdand 2.09 2.07 1.%4 2.11 2.45 2.81 2.93 2.98 2.72 2.67 2.65 2.47
60 80 A. mangum fores 2.14 2.15 2.18 2.14 2.28 2.44 2.43 2.64 2.54 2.47 2.30 2.36

Qasdand 1.89 1.93 1.50 1.88 2.03 2.56 2.62 2.58 2.43 2.39 2.36 2.26
80 100 A. mangium fores 2.07 2.00 1.90 2.1 2.43 2.7 2.81 2.73 2.56 2.39 2.43 2.28

Qasdand 1.91 1.90 1.33 1.58 1.89 2.14 2.27 2.33 2.25 2.37 2.19 2.07

L 8 2 1
20 40 cm . 6 8 60
0 20cm , 80 cm , 6 7 ,
7 1 80 100 cm .
8 2 1 L !
40 60 cm 0 20cm ,
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