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Abstract: Areca plantation, as a typical economic forest, is widely distributed in the tropical areas. Its unique canopy
structure alters the spatial pattern of throughfall, which further influences the hydrogeological processes and results to
different ecological effects, such as soil erosion. However, available information is limited on how the areca plantation
changes the spatial pattern and the temporal stability of throughfall. Here the spatiao-temporal variation of throughfall was
observed under 33 rainfall events in areca plantation in Hainan Island. We found that throughfall changed significantly with
locations under canopy of areca plantation (P<0.01). The throughfall rate was different near the trunk (85.6%), in the
center of canopy (48.3% ), and at the edge of canopy (59.8% ). The location near the trunk had the highest throughfall.
The throughfall rate in the east of the trunk was significantly higher than that in the south (P<0.1), indicating that wind
also impacted the spatial pattern of throughfall. In addition, The throughfall of different locations under the canopy of areca
plantation presented high variability over time (65.7% ). However, the throughfall in the center of canopy was relatively

stable over time (55.6% ) , while it had poor temporal stability near the trunk (25% ) and at the edge of canopy (19.4%).
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Small differences (about 1/3) of temporal stability in throughfall among different directions were observed. The distance
from the trunk and the rainfall were the main factors affecting the temporal stability of throughfall. Furthermore, the former
influenced the temporal stability of throughfall mainly through leaf angle. The mean angles of leaves were negatively
correlated with the temporal stability of throughfall (P<0.05). The temporal stability of throughfall was the weakest under
moderate rainfall. With the increase of rainfall, the “wetting effect” of the canopy decreased, and the “drying effect”
increased. The above results improved our understanding how tree species impact the temporal and spatial patterns of
throughfall, which could also help to explain the spatio-temporal dynamics of soil moisture and soil erosion at small scale in

plantation ecosystems.
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Tree ID Forest age/a Tree height/m diameter/cm Crown width/cm (B/hm?) Canopy closure
1 12 5.91 12.92 175.6 1900 52.12
2 12 4.64 10.81 173.6 1900 83.11
3 12 5.81 10.84 178.6 1900 72.21
4 12 5.93 12.93 172.8 1900 72.73
5 12 5.42 10.86 173.0 1900 55.94
6 12 5.91 10.89 177.6 1900 65.92
7 12 5.03 12.24 179.6 1900 68.44
8 12 5.23 10.87 185.5 1900 69.61
9 12 6.02 13.41 187.5 1900 54.16
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Table 2 Spatial characteristics of areca canopy

o7 B SRR ABEA BE R R SR AR A
Position Canopy thickness/m Canopy density/ % Leaf area index Mean leaf tilt angle/(°)
#FBHIE Near the trunk 1.73+0.39 65.5+9.35 3.48+0.76 45.7+3.53
5 1 9 Crown center 1.72+0.31 65.3+9.55 4.40+0.59 38.4+3.23
TR %% Crown edge 1.70+0.36 65.2+9.98 3.1120.62 49.6+3.80
P25 East of the trunk 1.73£0.33 66.0+10.20 3.6020.80 43.3+3.14
BRI South of the trunk 1.73+0.35 64.2+8.11 3.22+0.82 44.6+2.54
TP West of the trunk 1.72+0.34 66.7£9.29 3.180.76 44.5+3.62
BFAEM North of the trunk 1.73+0.40 65.0+11.5 3.22+0.78 43.7+3.54
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