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Edge effect of intercepted fog water by forest canopy at a rubber plantation in
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Abstract: Xishuangbannais located at the northern edge of the distribution of tropical forest in Southeast Asia, and it has a very
high frequency of radiation fog, especially during the dry season (November April). Radiation fog events in this site are
generally associated with low wind speeds and region-wide air mass stagnation resulting from strong nighttime radiative
cooling. Intercepted fog water by forest canopy from both the windward edge and leeward edge to the interior of the forest and
related microclimatic factors were measured during November 2001 and October 2002 at a rubber ( Hevea brasiliensis)
plantation in Xishuangbanna, Southwest China- The object of the study is to determine whether the windward edge and
leew ard edge of forest floor receives greater deposition of fog water than the interior of the forest. Bottlefunnel collect ors were
used to determine daily amount of intercepted fog water during fog-only events along windward and leeward transects in the
rubber plantation. Related microclimatic variables including air temperature, relative humidity, wind speed, wind direction,
and rainfall were also recorded by a meteorological observation system ( MAOS-1) mounted on a 31 m meteorological tow er in
the study stand. The number of fog days was extremely higher inside the rubber plantation, with 172 days per year. The fog
frequency was up to 76.7% in the foggy season (November February). During the study period. an absolute amount of

annual intercepted fog water in the rubber plantation was up to 16. 2 mm. Annual intercept ed fog w ater varied dramatically and
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decreased exponentially from the windw ard and leew ard edge to the interior of the forest. Intercepted fog water at the edge of
the forest was on average 1. 5to 2.5 times, and up to 9 times, greater than that in the interior of the forest- T he intercepted
fog water “stable-distance”, i-e. the point at which the fog water interception is generally no change within the forest edge
farther, was found to be 25 m for the windward edge and, 15 m for the leeward edge. We also found that the intercepted fog
water at the edge was positively correlated with average wind speed during 0:00 10: 00 of the day (P< 0.01), demonstrating
that high wind speed resulted to further extension of the edge effect and lower spatial heterogeneity. Our intercepted fog water
data were compared to other studies, which showed similar result. Although our data are not extensive enough to allow broad
generalizations, they provide further evidence that the amount of intercepted fog water from the forest canopy to the forest
floor in edge zones can be very different from that in the forest interiors. In regions of high winds and significant intercepted
fog water, the edge effect is likely to be even greater than we have shown here. We attribute this difference to the mechanism
of fog formation in different sites. The fog in montane forest close to coasts with high wind is mainly caused by the cooling
effect of rising air plus long-w ave radiation loss. However, the fog in Xishuangbanna, which is far from the coast, is mainly a
result of long-wave radiation at relatively low altitude. Meanwhile, it is reasonable to believe that converting multidayer
tropical rain forest with single-layer rubber plantation will reduce intercepted fog water in adjacent tropical rain forest.
Furthermore, the method used to collect fog drip water is also different from other studies that could contribute to the
relatively low value reported in this study. As the data obtained from canopy drip are net inputs to the forest floor, the
estimate is considered to be conservative compared to fog water via impaction by fog gauges. We could further hypot hesize that
the edge of the rubber plantations would generally intercept less fog drip than that of the tropical rain forest during the dry
season. The edge effect phenomenon we have described could have important effects on many ecological processes, biodiversity
and forest regeneration- T hese results also demonstrate the importance of understanding the impacts of climate factors, and
have important implications for ecologists and hydrologists interested in fog-inundated ecosystems and the plants that inhabit
them.
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Table 2 Annual fog water interception (mm) at the forest edge as a function of distance from the windward edge and leeward edge of the rubber
plantation during November 2001 and October 2002
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