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FOG CHARACTERISTICS IN A TROPICAL SEASONAL RAIN FOREST
IN XISHUANGBANNA, SOUTHWEST CHINA
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Abstract  Fog frequency and duration were measured between November 1998 and February 2003 in a season-
al rain forest in Xishuangbama, Southwest China. The amount of fog and dew precipitation was measured daily
using twelve bottle_funnel collectors set in a random pattern on the forest floor. Related microclimatic variables
including air temperature, relative humidity, wind speed, solar radiation and rainfall were recorded by a mete-
orological observation system mounted on a 72 m tall meteorological tower in the study site. At night the fog oc-
curred first at the top layer of the canopy, and then a thick fog penetrated the understory. Before fog occurred,

the air temperature was greater at 0. 5 m above the canopy than on the canopy surface but was lower after fog
occurred. The number of fog days was much higher inside the rain forest (258 days/ year) than in open areas
(188 days/ year). Fog frequency in the rain forest was 90% during the foggy season ( November— February),

slightly lower (78. 7%) in the dry_hot season (March— April), and lowest (55.4%) in the rainy season
(May- Odober) . The number of fog days in each season was negatively correlated with the amount of rainfall.

The orset of fog occurred on average at 2 300 and lifted at 1 100 hours during the foggy season. During the
dry_hot season and rainy season, the fog occurred 0.7 and 2. 3 hours later and lifted 0. 8 and 2. 2 hours earli-
er, respectively. Meanwhile, there was a negative correlation between the time of fog occurrence and lift. Av-
erage fog duration per day during the foggy season was 12. 2 hours, and was 1.2 and 1. 6 times longer than av-
erage fog duration of the dry_hot and rainy season, respectively. During the study period, the absolute anount
of mean anmal fog and dew precipitation was ( 89. 4 £13.5) mm (mean £SD), which was 4.9% £1.7% of
the annual precipitation. Of the total annual amount of fog and dew precipitation, 85. 9% 6. 6% was col-
lected during the foggy season and dry_hot season. The results suggest that fog, which both condenses water
vapor into available precipitation in the forest and buffers temperature changes, plays an important role in the
hydrology of the forest, especially during the foggy and dry_hot seasons. Therefore, horizontal precipitation
(fog interception) needs to be included in calculations of the water balance in this forest. These results also
demonstrate the import ance of understanding the impacts of climate factors, and have important implications for
ecologists and hydrologists interested in fog inundated ecosystems.

Key words Fog frequency, Fog duration, Fog interception, Microclimatic factors, Tropical seasonal rain
forest
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Table 1 Maximum and minimum ar temperature ( ‘C) and ar relative humidity (%) n and ah(ove tropical rain forest Luring 2- 5 January 199
Height (m) 0* 0.5 6 12 18 24 30 3P 36 45
T 21.0 21.2 21.6 222 2.5 3.3 25.2 27.4 25.9 2.8
T i 17.1 15.9 15.5 15.3 15.0 14.9 14.0 13.8 14.8 15.2
T e 3.9 5.3 6.1 6.9 7.5 8.4 11.2 13.6 11.1 7.6
RH ... - 100 100 100 100 100 100 100 100 100
RH . - 88 75 3 70 67 65 63 61 o4
RH e - 12 25 27 30 33 35 37 39 36

T RH max min range

mum, minimum and daily range, repectively a:

W

23.00

3.2

Ground surface  b: Canopy layer
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Table 2 Monthly average fog events (d) and frequency (%) in different season at tropical rain forest and openning
Foggy season Dry_hot season Rainy season Whole year
Items
Forest Openning Forest Opeming Forest Openning Forest Opemning
Fog everts e 23%4 24%6 8%6 %5 10+6 258%58 18 E60
Frequency 90.0£13.3 767%10.0 78.7%19.7 59.0%19.7 55.4%163 326%19.6 70.7%15.9 51.5%16.4
+ s 4  Entries are means tstandard deviation(SD) (n= 4)
3
Table 3 Seasonal average occurring time, lifting time, and duration of fog i the tiopical seasonal rain forest
/
Season Occuring time Lifting time Daily duration (h) Total duration/ Whole season ( %)
Foggy season 23 W (X1 4h) 1113 (%0.5h) 12.2(%1.9 50.8 (£7.9)
Dry_hot season 234 (X17h) 1022 (£0.7h) 10.7 (£2. 4 44.6 ( £10.0)
Rainy season L 21(%2.3h) g 55 (*1.1h) 7.6 (X3.4) 31.7(%*14.2)
* R 4 Entries are means T standard deviation (SD) (n= 4)
4 (FD) (R)

Table 4 Seasonal ditribution of fog and dew precipitation ( FD) and rainfall ( R) in the tropical seasonal rain forest

Ttems Foggy season Dry_hot season Rainy season Whole year
FD (mm) 3%6.2%£52 20.6+4.0 12.6%2 4 8.4%13.5
R (mm) 114.7£3%4.3 @.2%18.3 1531.3 £182.0 1717. 8%206.2
FD/(R+ FD)(%) 2.9%42 24.9%2.7 0.8%0.2 4.9%1.7
* , 4 Entries are means Estandard deviation (SD) (n= 4)
3.3 )
, C 3
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