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Fog-catching in Guanwu
ploring the Secrets of Fog

¥5RIRKES Special thanks to / & ERBARFHE2RMIBIERIZEZ Asso Prof. Po-
hsiung Lin of Dept. of Atmospheric Sciences, Nat'l Taiwan Univ.
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The research of “fog-catching” constitutes an important progress in ecological science. The picture shows the fogs in
Simaxian Mountain, Syuejian area. /by Jia-hong Chen
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ust as its Chinese name implies, Guanwu in Chinese, a well-known attraction in

Shei-Pa National Park (SPNP), is immersed in fogs all year round. But exactly how
“foggy” this place was had never been proved or measured by anyone until 2006, when
Asso. Prof. Po-hsiung Lin of Dept. of Atmospheric Sciences, Natl. Taiwan Univ., visited
Guanwu Station. Driven by the inquiry posed by the station chief and his own curiosity,
Lin embarked on a mission in 2008 to find a better answer under the commission of
Taiwan’ s National Parks.

Catching the Fog in Guanwu

Observations on fogs are not as easy as one would think. While meteorological
studies have usually been ambitious in terms of the range of time and space, such as
the temperature change of the Arctic in the past half century, research focusing on only
a small mountain area was rare. But urged by his interest in ecology-related issues, Lin
decided to undertake this cross-discipline project between meteorology and ecology
since the forest vegetation there is closely connected with the foggy, humid environment.

Some may question: why can’t the Central Weather Bureau (CWB), with all its
weather stations across Taiwan, provide the answers? It’s because unlike temperatures,
precipitation, and wind fields, fogs are not regularly monitored and measured, or only
recorded within very small areas and by human eyes. So this systematic fog-catching
project is truly a pioneering study in Taiwan, and its results may serve as materials for
interpretation of the ecology in SPNP and as composite indicators for mountain tourism
and ecological surveys.

According to the definition by the CWB, the visibility of fog must be less than 1 km, and
the relative humidity of it close to 100%. In terms of volume, the ratio among fog, cloud
and water is 1 to 100 to 10,000, with fog the smallest in particle size and most difficult
to catch. Another challenge came from the limited budget as regular academic research
cannot afford such equipment for scientific observation on fogs as a visibility meter, but
costs more than half a million NT dollars.
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The foggy, humid environment is closely related to the dense forest vegetation. /by Jia-hong Chen
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The sizes of these self-designed gadgets are huge and
because they have numerous parts, it takes lots of efforts
to assemble them. /Photo provided by Po-hsiung Lin
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Hourly temperature map of the four seasons in Guanwu.
(The vertical axis specifies the temperatures (in Celsius);
the horizontal axis indicates time (0~24 hours)
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Due to limited budget, regular check and maintenance of
equipments is a must-do. In the picture the researcher is

cleaning the rain gauge.

Replacement Gadgets that Work Just Fine

It was pivotal, therefore, to find alternative equipment
for catching and measuring fogs. Thanks to similar foreign
cases as examples and some previous experiences by
the Lab. of Instrumentation and Measurement at the Dept.
of Atmospheric Sciences, NTU, Lin’s team managed to
design and develop several models of fog detectors and fog
interceptors that, accompanied by digital cameras, recorded
the frequency and volume of fogs. This complete set of “fog-
catching trap,” formally named Fog Detection and Interception
Device (FDID), was installed deep in the woods at two spots
(partly to avoid disturbance by people and other animals).
By emulating the equipment used by other countries, this
locally-made device was capable of producing internationally
comparable data. Besides, Lin and his team also developed a
3.6-meter “fog wind tunnel” to test the efficiency of the device
in catching the fog.

These NT$10,000-plus gadgets saved a great deal in cost,
but took its toll on its large size and numerous parts. It'd take
3 days to assemble and test the device in NTU before it could
be carried all the way into the mountains. Due to the need
for longitudinal observations, the source of power to operate
the device emerged as an issue. As solar cell panels would
be hard to set up and unstable in power provision, Lin and
his team opted for traditional power cords, which meant a
demanding job in the mountains. They also had to consult
previous weather records and some veteran interpreters in
order to determine the sites and directions for installation
to ensure that representative data and statistics could be
obtained.
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Particle size of fog is extremely small, which is the reason why it is difficult to catch.The picture shows the fog-catching net.
/Photo provided by Po-hsiung Lin
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Each piece of data was hard earned by Lin’s and
his team’s effort to start from scratch.As fog moves
horizontally, its volume is mostly measured by its
“horizontal precipitation (HP),” a lesser-known term as
opposed to “vertical precipitation (VP)” that scientists use
in determining the volume of rainfall.

Stunning Findings

Surveys by Lin’s team showed a considerable amount
of horizontal precipitation in Guanwu area. The HP on
“foggy days without rain” was about 9.3% of the VP in the
same period, while the HP on “foggy days with rain” could
hit as much as 37% of the VP. This evidence has indicated
that traditional rainfall records are not enough to reflect
how humid the place is and how high its water content is!
The statistics have almost matched the results observed
by European and American teams in low-latitude rain
forests. And Guanwu truly lives up to its name because
the percentage of the so-called “fog days” there is as
high as 98%. Its fogs mostly emerge in the afternoons in
summer and do so in the mornings in autumn and winter.

Guanwu, of course, is not the only site for people to
watch fogs. Yangmingshan and Tataka (in Yushan) also
boast capricious fogs and abundant fog forests.
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Generally fog forests are distributed at an altitude
between 1,500 to 2,500 meters, but they are also seen in
some tropical and low-altitude areas such as Mt. Nanren
in Kenting National Park. Lin speculates that this becomes
possible when conditions like water vapor, wind, humidity
and special landforms cooperate. But so far, the exact
boundary of Taiwan’s fog forests is still vaguely known,
and Lin urged that nationwide distribution isograms of fog
forests be drawn as early as possible in order to facilitate
related ecological research in the future.

The statistics on fog collected by Lin in Guanwu are
not only complementary to previous data of the local area
but also helpful to some ongoing research projects. For
example, the CWB is attempting to predict the possibility
of large-scale low clouds and fogs through detecting them
with a geosynchronous satellite, but the accuracy of such
long-distance and broad-range detection is questionable.
It turned out that Lin’s field investigation on fogs could
well serve to correct and modify the data, equipment and
techniques of the CWB project, and help to increase the
accuracy of future weather forecasts.

More Basic Data Needed

As global warming has become one of the hottest
environmental issues, some scholars have cast doubt on
whether it would move or has moved Taiwan’s fog forests to
higher altitudes. This speculation can only be clearly verified
or responded when more and longer-term records on fogs
across Taiwan are accumulated, says Lin.

But compared to observation data on mountain fogs,
that on urban fogs is much richer. And the data shows that
the number of fog days in urban areas is dwindling. Some
researchers think this has to do with pollutions caused by
humans as gases emitted from cities and factories would
absorb much of the vapor to forbid the formation of fogs.
As for whether urban fogs have been polluted, this is
among what Lin is about to answer by collaborating with
German experts in 2011 to study the chemical composition
of fogs in Sitou.



ERVEIBRFEEF(2010)BEBAESE * X
MEHAEETTH - HELRERME @ IEWEZEHNFE
MR TRERTHE  BRERNAE - 17
ENBIEF  PEMNRSRENERRKESS
i ARE T RNEK - BREAMESERRE
BEBAK - Bk—i0F] R - ELMBERNEEER
BN BREENERSEERE o SRa0EER
AIHIFIZE - MAERKREERRE/NEES o

SRR - S BEREHAETHE T -
MEERILF - MRFEEL @ R EEBEMERIEEE
VRBLBRARIETE o AAIRNEMRE AR K R]
LIFER 7 EEBRAERE  r MEFTERBEEUMNS
fF - MEIRHRET - BEEFRNRRR » MR
MERAR  EERNZEL  SHRENEESE
RRIEE RS -

1-3. EiFEHN = R B TR AT SR AU K Rk A8 E Al
# BAZEGE2008F8 A 3 HATMAVERR
A0SRRE - AR BIIE NS 0 EBFEK
MEEEIRE / RIEHER M
Horizontal precipitation in Guanwu area is
considerable. Pictures from left to right are
the obsevation records, from which one can
see clearly that the fog is quite heavy in the
afternoon. /Photo provided by Po-hsiung Lin
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Whether air pollution is the reason that the urban
fogs and mountain fogs are different is one of
the focuses in Lin's project. The picture shows
the moveable weather station and time-lapse
camera in the conservation area of Formosan
Salamander (Hynobius formosanus) in Big Trees
Forest Road. /Photo provided by Po-hsiung Lin
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Exchanges of studies on fogs have been making progress in
the International Annual Conference on Fogs, which marked its
fifth year in 2010. Scientists in some countries catch fogs not
just for the sake of academic research but for more practical
purposes. For example, in Chile, Puerto Rico, and Maui,
(in Hawaii) fogs have been intercepted as supplements for
domestic daily use and irrigation in dry seasons. Some of the
fog-catching nets are as wide as a tennis court, and may serve
as a great reference for applications in smaller ranges.

Whatever potentials the studies on fogs may have ahead, the
current priority still is to establish and accumulate basic data
on fogs in Taiwan. Without mapping out the national isograms
of fog forests and figuring out the chemical composition of
fogs, applications on practical use can never be possible. This
is a task without any shortcut, and Lin truly hopes the more
resourceful agencies such as the CWB, the Forestry Bureau,
and the national parks may work together on issues of fogs in
Taiwan.
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