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Fogs have enriched the ecology in Taiwan's forests. / by elwynn
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hough as tiny as a dot on a world map, Taiwan is
endowed with numerous unique spectacles.

Some describe Taiwan is both large and small, and that
both old and young. It means the island has a large area in
terms of ecology and a small area of land, boasting great
diversity in life forms and habitats. And it is also young in
geology, but owns age-old species.

But has this amazing uniqueness been taken for
granted by people living on this land? Or has it been truly
appreciated and cherished?
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Small but Diversely Beautiful

For people in Taiwan, mountains and forests bothed in fogs and clouds are
seldom marveled at. But in other parts of the world around the Tropic of Cancer,
such verdant landscapes are as rare as hen’s teeth.

“At similar latitude, Saudi Arabia, the U.S.-Mexico border area, Egypt, etc.
possess mostly dry deserts. By contrast, Taiwan is humid and rainy with a great
variety of landforms and species thanks to orogenesis, volcanic eruptions, ocean
regulation, and the northeast monsoon,” explained Prof. Emeritus Kuo-shih Hsu
of Nat’l Dong Hwa Univ.

Taiwan is luckily featured with both oceanic and continental climates and both
northeast monsoon and southwest airflow. The unstable air in the upper layer,
the huge elevation difference of landforms, and the large number (over 250) of
3,000m-plus mountain peaks result in great changes in atmospheric pressure and
temperatures, which leads to the frequent formation of fogs, clouds or rain drops
in the mountain areas from 1,800m to 2,500m in elevation. All this has contributed
to the fairytale cloud forests at the middle and high altitudes of the island.
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The picture shows the distribution map of cloud forests in Taiwan's national parks.
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Fogs and Clouds in Taiwan’s National Parks
Fogs and clouds occur among 5 of the 8 national

parks in Taiwan, including the alpine ones: Shei-Pa,
Yushan, and Taroko National Parks, and low-altitude ones:
Yangmingshan and Kenting (its Mt. Nanren) National Parks,
while the causes for the formation of fogs between the two
groups are different.

As fogs normally occur at an altitude between 1,800m
and 2,500m, it’s amazing that YMSNP can be foggy,
too, with an average altitude of only 1,000m. “Fogs have
brought YMSNP its unique flora and fauna as well as snow
when the cold current comes. All these are made possible
by the northeast monsoon,” said the park’s Deputy Director
Te-shu Chan.

Because of the monsoon, the annual rainfall in the park
reaches 4,000mm and the number of rainy days per year
190. And great difference in elevation of the park’s complex
terrains leads to changeable weathers and constant
alternations of sunshine, fogs, mists and rainbows,
composing fairy tale-like scenery everywhere. “In winter
when an intense cold current passes this subtropical park,
even at Cising Mountain and Datun Mountain with only
about 800m in elevation could slight snow be seen at times.
It’'s a blessing that such beautiful scenes are just a stone’s
throw away from the city,” said Chan.
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Fogs bring considerable horizontal precipitation to Shei-Pa National Park, making it home to clouds. /by Jia-hong Chen

Wrapped in All That Fog—Shei-Pa National
Park

Guanwu (meaning “viewing fogs”) and Syuejian (meaning
“snow shown”) Recreation Areas in SPNP live up to their
names as foggy places. Here water vapor from monsoons
is blocked by the mountains and evaporated by sunshine,
and forms in mid-altitude mountains the “prevalent cloud
zone,” in which over 20% precipitation comes from fogs.
“In Guanwu, the number of foggy days exceeds 300, and
the horizontal precipitation brought by fogs amounts to
one-third of its total rainfall,” said Asst. Prof. Ching-an Chiu,
Chief of Huisun Forest Park of Nat’| Chung Hsing Univ., and
former Chief of Guanwu Recreation Area.

Fogs in Taiwan’s alpine national parks, featured with
dramatic temperature changes, occur by the same
mechanism. Sunny in the morning and foggy in the
afternoon has been the pattern in the high mountains. And
fogs change in position, density and thickness. “When one
drives in the mists and fogs in mid-altitude areas or sees the
seas of clouds in high-altitude areas, he or she is actually
right in the cloud zone. Guanwu is particularly characterized
by this feel of being wrapped in all that fog,” said Chiu.
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Dances with Foggy Gorges—Taroko National Park

In addition to the cloud forests, TNP has rich vertical landform of gorges and
some scenic highways of Tai-8th and Tai-14th-A, presenting scenery of tropic,
subtropical, temperate and frigid zones to tourists.

“TNP is special in its landforms in that it takes a little more than 2 hours to drive
from the park entrance at an altitude of 60m to Wuling at over 3,000m. Such huge

elevation difference within such a short distance is truly rare around the world,”
said Asst. Prof. Yu-cheng Hsu of Nat’l Dong Hwa Univ., who has studied birds in
TNP for the past 2 years.

At the windward side of the mid-altitude mountains from Tiansiang to Tayuling
along Central Cross-Island H'way, thick afternoon fogs permeate the forests with
a chilly but poetic touch of ink paintings. This “flood” of fogs not only necessitates
careful driving of visitors, but also brings them unforgettable experiences and
creates a species-rich ecology to the park’s cloud forests.

AEEBERAEBESRHA - BET AR BEAEENS  DAE RRERTIRE / WRER

With the unique landscape in Taroko, tourists can see scenery of tropic, subtroploal temperate and frigid zones here. /by Mao-yao Lin
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As Taiwan’s largest national park that boasts the highest
peak in northeast Asia, YSNP contains over 30 of the
island’s top 100 mountains, which are scattered in Nantou,
Chiayi and Hualien Counties and Kaohsiung City. The variety
in scenic spots has made the park an ideal place for all kinds
of sightseeing. For those interested in viewing fogs, the best
and most accessible choices must be the scenic highways
of Tai-21st and Tai-18th in the northwest of the park, as well
as Tai-20th in the southwest.

Yushan National Park's high mountains are magnificent, and the height has formed awe-
inspiring views such as cloud forests and the sea of clouds. /by Ming-ching Chuang
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The towering Fuci Tree looks solitary and ethereal. /by
Zhi-ming Chen
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The towering Fuci Tree, two red cypresses that had survived
thunderstrokes and forest fires and still stand at the mark of 141.7km
on Tai-21st Highway, for example, look particularly solitary and ethereal
when shrouded by the afternoon fogs.

A thousand-year-old hemlock at Nanzihsian River Forest Road
is also worth a visit for its gorgeous and distinctive posture and
lushness. Besides, cloud forests located from Jhongjhihguan (1,830m
in elevation at the 130.5km mark) to Kuaigu (2,450m in elevation at
the 143km mark) and made nearly inaccessible by Typhoon Morakot
in 2009 are allowed to shun human disturbance and nurture an even
richer ecology.
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The Misty Nanren Lake—Kenting National
Park

Without either high mountains or typical cloud forests,
KTNP embraces Mt. Nanren—Taiwan’s only and largest
low-altitude tropical monsoon forests--and kaleidoscopic
landforms of hills, valleys, marshes, rivers, slopes,
meadows, etc. This, under the impact of northeast
monsoon, has generated the existence of broad-leaved
evergreens of subtropical or temperate zones, which
appear at an altitude of 1,000m in northern and central
Taiwan, at the windward ridges of less than 500m in
altitude here in Kenting. And the leeward valleys are
characterized by vegetation of tropical rainforests, such as
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Under the impact of northeast monsoon, the rare phenomenon of "compression effect of vegetation"

- BEREEAE « RAGERATEARSFER
M ILRRIRS - AT EREMRENE - 2BECIUH
ME)—KA58

R ILBR T BRI BRMZ I - B EHE 30 ARAYK
5 —ma{=itf - BN R 21 vk el LIEE S 2 AY
MAERE - BRI ERICFERITREEEZFK
7 MBEATR  EEAUENETERXAESE

755%339’]?)?7‘ EEHAEE - F'ﬁCIJ.IE?ﬁEEﬁEﬁ
EEERREAA00 A - BHFFEELAHEALL » A
SITERIMNAE 3BT - BRI B BB H"*i’mE’J
BIBEZE ©

is seen at Nanren Lake in KTNP. / Photo provided by KTNP Headquarters

the cauliflory, buttress root, stilt root, and strangling plants.
This co-existence of vegetation of tropical, subtropical
and temperate zones is called the “compression effect of
vegetation.”

Also in Mt. Nanren lays the 30-ha. Nanren Lake, a
marshy lake fed from rain or mountain creeks around
the hill and the basin. During the season of northeast
monsoon, the serene lake and the verdant plants nearby
are covered by a thin layer of hazy fogs, forming a corner
of tranquility in sharp contrast with the bustling parts of the
park frequented by tourists. The reserve area sets up a daily
quota of 400 visitors, who must register before a 3-hour
walk to the misty Nanren Lake.
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So cloud forests have been ideal for the growth of
not only epiphytic plants like the moss and lichen but
also world-renowned relic plants of giant trees such as
Taiwan Red Crypress and Taiwan Yellow Cypress. “All
the 6 species of the Genus Chamaecyparis are only
seen in North America, Japan and Taiwan due to the
abundant water vapor brought by the oceanic climate
in North Pacific and blocked by mountains,” said K.
Hsu.

Taiwan Yellow Cypress and Taiwan Red Cypress,
the latter lauded as the largest conifer in East Asia
by the Japanese scholar Kanehira Ryozo, are slow-
growing million-year-old trees endemic to Taiwan.
They have witnessed and recorded the ecological
evolution and changes in Taiwan'’s natural history.

Hidden among the cypress forests are many
precious relic species from the ice age, such as
Taiwan Yew, Taiwania cryptomerioides, Cephalotaxus
wilsoniana Hayata, etc., all of which are living fossils
and witnesses of biological evolution. “It’'s truly unique
that so many ancient plant species coexist in cloud
forests. This significance is irreplaceable in both
academic research and environmental conservation,”
said Chiu.

HMARE A g ERIMTEIEY) / MIKIBER
The epiphytic plants grow on the giant trees in the forest.
/ by Mao-yao Lin
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What's even more extraordinary is that the two cypress
species in Taiwan are the only ones living in the subtropical
zone. The rarity of them as species, the importance of them
as living fossils, and the value of them as habitats for many
wild animals have made Taiwan’s cypress forests match
all the standards of World Natural Heritage and bear a
status no second to that of the American sequoia in many
aspects.

Tiny Plants of Great Importance

What'’s intriguing about cloud forests are not just those
celebrated big old guys but also many little fellows of
ecological importance.

Research has shown that bigger trees such as cypresses
serve as the best breeding ground for epiphytic plants
including mosses, Schizophragma integrifolium var.
fauriei, Lysionotus pauciflorus var. pauciflorus, Euonymus
echinatus Wall., Gynostemma pentaphyllum, etc., which
are tiny but of great importance. In fact, each tree in the
forests would develop a mini vegetative ecology of its own.
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Other rare species of animals and plants living deep in
cloud forests include: Mikado’s Pheasant, Hynobius fuca,
Agehana maraho, Impatiens devolii Huang, Impatiens
uniflora Hayata, Impatiens tayemonii Hayata, Juglans
cathayensis Dode, Asarum crassusepalum, Cephalotaxus
wilsoniana Hayata, etc.

“The average endemism rate of vascular plants in Taiwan
is about 27%, while that in the cypress forests in Cilan
Mountain is 38.5%. This much higher rate and a high
proportion of rare species indicate the distinctiveness of
cloud forests.”

Changes Brought by Clouds and Fogs

Thick fogs not only turn mid-altitude forests into a perfect
habitat for plants, but also, along with low temperatures,
change the ecological and biological features of birds
dwelling there.

“Cloud forests in Taroko Gorge have been ideal places
for research on species at mid-altitude species because of
the proper elevation and the inaccessibility that has kept the
logging industry away,” said Y. Hsu.

After his study on birds in mid-altitude mountain areas
in Taroko for the past 2 years, he has concluded that the
better the cloud forests are conserved, the healthier the
ecology of birds will be.

Arguably the most beautiful places in Taiwan, the cloud
forests, with cozy temperatures, attract both humans
and animals. No wonder they are considered the island’s
treasury with the highest biodiversity in terms of either
amount or types of life forms.

1. EROFHEBHREERNENZ — / EHRLEE

Mikado's Pheasant (Syrmaticus Mikado) is one of common creatures in the cloud forests. /by Guang-ying Zhou
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In the cloud forests, there are many tiny plants with great importance in ecology. Pictures from left to right are
Hynobius fuca, Impatiens devolii Huang and Taiwan Sasafras (Sasafras randaiense). /Photo provided by Ching-

an Chin
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In Y. Hsu’s research, Red-headed Babbler (Stachyris
ruficeps) has been the target of focus since it’s an index
species of birds in mid-altitude mountains, and it is large in
number and easy to sample.

“We've been investigating the changes in the chirps of
birds in the cloud forests. The birds rely on their chirps for
communication because their excellent eyesight is of little
use in the perennially fog-shrouded areas.”

His team hypothesized that the chirps of the Red-headed
Babblers long inhabiting in cloud forests have changed
because low-frequency sounds are more easily transmitted
in the thin air in high mountains. “And this speculation has
been proved right. The birds’ chirps have indeed become
lower in pitch,” said Hsu.

The team also found that the babblers in the cloud forests
are bigger than those living at sea level. They are larger not
because they have a better appetite in colder places and
thus become fatter, but because “a larger body means
slower metabolism and better ability to keep warm.”

Left Out by the UN

Awe-inspiring as they are in many aspects, Taiwan’s
cloud forests have not earned due respect and recognition
internationally. For example, the cypress pure forests in Cilan
Mountain, where the proposed Ma-Kau National Park is
located, are a rare species, a living fossil and a unique habitat
for wildlife. But just because Taiwan is not a UN member,
it cannot participate in the affairs of UNESCO, nor can its
precious forests be listed as a World Natural Heritage.
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Birds in the cloud forests have been the subject of Hsu's research and his team. Picture 1 shows that they are

recording the bird chirps. / Photo provided by Yu-cheng Hsu. Picture 2 is Vinous-throated Parrotbill (Paradoxornis
webbianus), and picture 3 is Red-headed Babbler (Stachyris ruficeps)
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United Nations Environment Programme (UNEP) had published the distribution map of the cloud forests in Asia
in 2004, but unfortunately, Taiwan's cloud forests were not included in the map. /lllustrated by Hao-yin Liu
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Also frustrating is the fact that, as Chiu mentioned, “the
UN Environment Programme (UNEP) had once drawn the
distribution map of the cloud forests of the world, but those
of Taiwan, typical, beautiful and ecologically diversified
as they are, were left out from that map.”Though has not
been recognized yet, Taiwanese people should cherish this
precious cloud forests.

However, whether or not these cloud forests of Taiwan
will be valued and recognized by the international society,
it won’t change the fact that they are a truly precious gift
bestowed to Taiwan by the heaven, and the national parks
of Taiwan will well protect them while Taiwanese scholars
will continue to unveil the secrets hidden in them.
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