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Comparison of fog interception at a tropical seasonal rain forest

and a rubber plantation in Xishuangbanna, Southwest China
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Abstract ; Xishuangbanna is located at the northern edge of the distribution of tropical rain forest in
Southeast Asia, and it has a very high frequency of radiation fog, especially during the dry season
(November to April). Fog interception and related microclimatic factors were measured between
November 1998 and February 2003 at a tropical seasonal rain forest and a rubber plantation in
Xishuangbanna, Southwest China. Twelve of bottle-funnel collectors were set in a random pattern on the
floor in each forest to determine daily amount of fog intercepiion. Related microclimatic variables including
air temperature. relative humidity, wind speed, solar radiation and rainfall were also recorded by two
meteorological observation systems mounted on a 72m and 31m meteorological towers in each study site,

respectively. During the study period, absolute amounts of annual fog interception, on average, was found
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to be 89. 44 13.5 mm and 18. 6+ 2.5 mm (mean ¥ 1SD) in the tropical seasonal rain forest and the rubber
plantation, respectively, Fog drip contributes 4.9% +1.7% and 1. 1% +0. 2% of the annual precipitation
in the tropical seasonal rain forest and the rubber plantation, with 62.9% 1 4. 8% and 91.9% + 6. 3% of
the fog interception collected in foggy season (November-February). respectively. The annual fog
interception was negatively correlated with annual rainfally demonstrating that the dependence on fog as an
additional water input was highest in the year when rainfall was lowest but fog interception higher.
Monthly variation in fog interception was different from rainfall patterns and negative correlation was
found between monthly average extreme air temperature and monthly fog interception while positive
correlations were found between monthly fog interception and monthly average air relative humidity. and
monthly average wind speed during the fog period (0 : 00~10 : 00). In fog-drip occurring days. which
accounted for 68% 45% and 40% +4% of the total number of fog-days in the tropical seasonal rain forest
and the rubber plantation, the average fog interception were 0. 38+ 0. 27 mm/d and 0.24+0. 12 mm/d,
respectively. The amounts of fog interception a day was negatively correlated with air temperature. and
positively correlated with wind speed. The results suggest that fog. which not only inputs water into the
forest but also partly reduces the evapotranspiration of the forest, plays an important role in the hydrology
of the forest, especially in foggy and dry-hot season. Therefore, neglect of the contribution from fog
interception will make calculations of the water balance inaccurate in these forests. These 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 which
inhabit them.
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Table 1 Seasonal distribution of fog interception in the tropical seasonal rain forest (RF) and rubber plantation (RP)

B Trems X F#AE [E 3 2F
Foggy season Dry-hot season Rainy season Whole year
XA KRR RF  56.2 £ 5.2 20.6 + 4.9 12.6 + 2.4 89.4 + 13.5
Fog interception (mm) RP  17.1 + 2.3 1.5 + 1.2 0 18.6 + 2.5
ZAEE/ (RER+BAME  pp 55 94 4.2 24.9 + 2.7 0.8 % 0.2 4.9 + 1.7
Fog interception/(Rainfall
+ Fog interception) (%) RP 130+ 2.0 2.3+ 1.8 0 1.1 £ 0.2

x RO%IE N FHE T+ 7% 2 Entries are means 1 standard deviation (SD) (n=4)
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75.9.13. 4 mm) ;2000 4E MEFT £ /0 (1405. 5 mm) , S BEE B E B KR L (551K 102.9.23. 2 mm) A FH

TR A T3 AR AR 38 88 K ik S5 MR T 0 28 9000 3 36 3 (TR0 1) L XM DR i 100 3R 90 3 A9 2 45 T AR
N BEFPERROMATRERRPDEEVYAFHFAROME AME L)

Table 2 Monthly average fog events (d) and frequency (%) in different season at tropical seasonal rain forest (RF) and

rubber plantation (RP)

M H % THRE R 2 25

) Foggy season Dry-hot season Rainy season Whole year

rems RF RP RF RP RF RP RF RP
FHE

2714 2344 2416 181+ 6 1745 10+6 258+ 58 188460

Fog events
% R 90,0+ 13.3 76.7+10.0 78.7+19.7 59.0%19.7 55.4+16.3 32.6+19.6 70.7+£15.8 51.5%16.4
Frequency

» FAKERSEL{H T+ E Entries are means T+ standard deviation (SD) {n=4)
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Fig.1 Variation (a) and relationship (b} between annual fog interception and rainfall for the tropical seasonal

rain forest (RF) and rubber plantation (RP)
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Fig. 2 Rainfall and fog interception each month for the tropical seasonal rain forest and rubber plantation

RFI M RPI M FERMUFTENTFAMALEAEARE KEE R RFI and RPI represent fog interception in the

tropical seasonal rain forest and rubber plantation, respectively
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Fig. 4 Relationships between {og interception a day and extreme air temperature (a) and, average wind speed

during ¢;00~10:00 (b) of the day for the tropical seasonal rain forest (RF) and rubber plantation {(RP)
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Table 3 Seasonal average fog inferception per day in fog-drip occurring days and average percentage of fog-drip
occurring days of total fog-days in the tropical seasonal rain forest (RF) and rubber plantation (RP)

. %2 FTHE [k 3 £F
I H Items +
Foggy season Dry-hot season Rainy season Whole year
i & & Interception RF 0.5210. 37 0.41+0. 38 0.22+0.15 0.38+0. 27
(mm/d) RP 0.2710. 14 0,11£0.10 0 0.2440.12
RF 92+ 6 8214 3645 6815
FD (%)
RFP 681 4 37+4 0 410+ 4

* PR BGFEH{E L IR 2E Entries are means 1+ standard deviation (SD) (n=4); FD AR ERFANEFH 5 F
A% A M ¥ FD represents average percentage of fog-drip occurring days of total fog-days
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