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NET RAINFALL MODEL AND SOIL WATER CONTENT UNDER PINE (PINUS 
CARIBAEA) CANOPIES 

Chong Siam Yee1
, Christopher Teh Boon Sung1, Ahmad Ainuddin Nuruddin2 

1 Department of Land Management, F acuity of Agriculture, 
University Putra Malaysia, 43400 UPM Serdang, Selangor. 

2Faculty of Forestry, University Putra Malaysia, 43400 UPM Serdang, Selangor. 
Corresponding author: camensy@yahoo.com.tw 

INTRODUCTION 
Water source for plantation or forest trees is from rainfall. There are two ways rain 

reaches to the ground and able to be used for plants. Throughfall (Tf), is the rain falling through 
the gaps in between the canopies or intercepted by the leaves and falling to the ground. Another 
way is stemflow (Sf), rain is intercepted by leaves and flows follow branches to the stem. 

The objective of this study was to develop a simple net rainfall model and it was 
validated at a Pine tree area. The experiment was conducted on December 2009 to January 2010. 

Keywords: 
Net rainfall model, Pine, soil water content, stemflow, throughfall 

MATERIALS AND METHODS 
A pine estate (Pinus caribaea) located at Universiti Putra Malaysia, Selangor, planted in 

2.4 x 2.4 meters with age of 28 year old was chosen for the experiment. 

Tf and Sf were measured with ten and three rain gauges, respectively, with 5-min 
intervals recorded using data loggers. Soil water content was measured weekly using gravimetric 
method (Black, 1965). 

The simple net rainfall equation: 
Tf +Sf= Pg. exp (-G x LAI) ---------------------------- (1) 

where, 

G = Gmax-[ Pg * (Gmax- Gmin)] --------------- (2) 
C + Pg 

where, 
Gmax = 0.5, Gmin=0, C = 1 

LAI = total one-sided leaf area above a unit of ground area (m2/m2
) 

Solar irradiance reading at an open area and under the canopies at 12 to 2pm were using 
to derive the LAI value, which was 4.73. 
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RESULTS AND DISCUSSIONS 
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Figure 1. Combination data for December 2009 and January 2010 ( MAE= mean absolute difference 
between estimated and measured) 
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Figure 2. Daily rainfall during experiment period 
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Figure 3. Different soil water content under the canopies and an open area 

Graph was plotted to show the relationship between measured (field collected data) and 
estimated (the new predicted net rainfall model) values along the two months period (Fig. 1). The 
points were mostly nicely clustered along the line of agreement. When the heavy rainfall periods, 
estimated values tend to be over estimated than actual. Modification to the model on heavy 
rainfall periods has to be adjusted to maximize the dots passing through the line of agreement. 

The highest rainfall amount during the experiment period was 79.7 mm (Fig.2). Soil 
water content was measured every week where the highest water content was 188.5 mm and the 
lowest was 145.5 mm (Fig.3). Water content under the canopies did not have obvious difference 
along the days but at an open area, the differences could be seen clearly. 

CONCLUSION 
Error of 19.83% showed that the net rainfall model is applicable to estimate value of net 

rainfall reaching the ground. Even though, further modification to the model is still ongoing. 
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