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Angermunde (77 3§ & 4F H)
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Station Zehdenick (F 3§ &% H)
(1979-2013)
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Station Zehdenick (# #§ &% M)
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1. The definition of the heritage

Cilan Mountain Cypress Forest is a protected area on the north section of Hsuehshan
Range in Taiwan. It was partially designated as Yuanyang Lake Nature Reserve (3.74
square kilometers) under Cultural Heritage Preservation Act in 1986 for protecting
lake and marshland in highland, Sparganium fallax graebner, and the largest primary
forest of pure Chamaecyparis species (Chamaecyparis taiwanensis). Later in 1990 for
completing the conservation corridor of the Central Range in Taiwan, Chilan Wildlife
Refuge (559.91 square kilometers) as a wildlife refuge was designated under the
regulation of Wildlife Conservation Act for protecting the native species, such as
Taiwan hinoki cypress or Taiwan cypress (Chamaecyparis taiwanensis), Taiwan red
cypress or Formosan cypress (Chamaecyparis formosensis), Taiwan Sassafras
(Sassafras randaiense Hayata Rehder), Taiwania (Taiwania cryptomerioides), and their
correspondent ecosystems. In the same time, Magau National Park (in name of Litsea
cubeba in A’tayal language) was also claimed to combine Yuanyang Lake Nature
Reserve and Chilan Wildlife Refuge as one unit to protect the most important
mountain forest ecosystem in the northern Taiwan.

It is this unit with an area of 563.65 square kilometers in total called Cilan Mountain
Cypress Forest and is promoted as the candidate of the World Heritage site. On the
north border next to Cilan Wildlife Refuge, there are two nature reserves: Hapen
Nature Reserve, also designated in 1986 with 3.327 square kilometers for protecting
wild broad-leaf woods forest, wild animals and vegetations, and Chatianshan Nature
Reserve, designated in 1992 with 77.5917 square kilometers for protecting beech
forests (Fagus hayatae), oak forests, ecosystems of rare animals and vegetation.

The site elevates from 100 meter to 2824 meter above the sea level. It is not only the
hot spot of biodiversity, but also the heart of the life support system and ecosystem
service for the life of a population over 10 miilions in the north Taiwan.

Taiwan Cypress and Formosan Cypress are two of only six species in the world in the
genus Chamaecyparis surviving through tens of million years’ biological evolution.
Other species in the genus Chamaecyparis includes Chamaecyparis thyoides (the east
of North America), Chamaecyparis lawsoniana (the west of North America),
Chamaecyparis pisifera and Chamaecyparis obtuse (Japan). The two species in
Taiwan that dominating the cypress forests are only ones situated in subtropical
region. If two supspecies of Chamaecyparis thyoides, i.e., Chamaecyparis thyoides
subsp. Thyoides along Atlantic coast and Chamaecyparis thyoides subsp. Henryae
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along Mexican Gulf coast, Florida to Mississippi, are considered as different species,
then there should be seven species in the genus Chamaecyparis. These species in
Chamaecyparis are the testimony of the geological development of the earth, and their
gene and unique ecosystem provide crucial information for our enquiries on natural
history and life sciences.

The Cilan Mountain Cypress Forest is a hot spot of biodiversity in northern Taiwan.
There are 1,009 species of vascular plants can be found in this area, of which 14
species are gymnosperm having survived from the regime of the ice age. There are 31
mammal species, 100 bird species, 42 reptile species, 18 amphibians, and 417 insect
species can be found in this forest. Between them, 10 mammal species are endemic
and 8 mammal species are listed as protected species. There are 13 endemic bird
species and 40 bird species are listed as protected species. There are 13 endemic
reptile species and 21 reptile species are listed as protected species. There are 32
endemic snake species, which is about 70% of Taiwan land-born snake species. In the
forest, 94 butterflies or other insect species are endemic, and 10 of them are listed as
protected species. Over half of Taiwan’s 18 protected insect species can be found
here. Comparing with the biodiversity in Redwood National Park (now Redwood
National and State Parks), being listed as a world heritage site in 1980, Cilan
Mountain Cypress Forest has its biodiversity even higher.

The most notable human presence in this area is the Atayal, one of Taiwan indigenous
peoples and the second largest group in Taiwan. According to ethnographic studies on
this area, some early neighboring communities included the Manauyan, Atayalho,
Buyugan and Tetahan tribes.

1.a. country

the Republic of China (Taiwan)

1.b. location

Hsuehshan Range is located in the northern Taiwan, and Cilan Mountain Cypress
Forest occupies a part of the north section of Hsuehshan Range, extending from Mt.
Ben-Jee-Yen (2824 m) in the south to Mt. Ta-Mann (2130 m) in the north. It is right at

the border between four regions: New Taipei city, Taoyuan county, Hsinchu county,
and Yilan county.
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1.c. name

Cilan Mountain Cypress Forest

1.d. geographical coordinates

Located at the longitude from 121°13'14" E to 121°35'56"” and the latitude from
24°22'3" to 24° 46’ 28", with the central location at 121°26'33" E and 24°34'42" N.
(The location should be rewritten if the zoning of Cilan Mountain Cypress Forest is
modified.)

1.e. candidate heritage

The candidate heritage is located in Taiwan (Figure 1), and it is at, in one hand, the
transition biogeographic region between Southeast Asia and Northeast Asia, and, in
another, that between Eurasia land and the western Pacific Ocean.

Within the site of this heritage candidate, there are originally two protected areas.
Yuanyang Lake Nature Reserve (3.74 square kilometers) was designated in 1986
under the regulation of Cultural Heritage Preservation Act, and Chilan Wildlife
Refuge (559.91 square kilometers) was designated in 1990 under the regulation of
Wildlife Conservation Act. They are now combined together to form this candidate
with the size in total 563.65 square kilometers (Figure 2).
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Figure 1. The location of Taiwan.
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Figure 2. The blue line in the figure showing the boundary of Cilan Mountain Cypress

Forest, while light green, dark green, champagne yellow, pink, red, brown, and white
represent the elevation ranges of 0-10, 10-50, 50-100, 100-500, 500-1000, 1000-2000,
2000-3000, and above 3000 respectively.

75



103 k% -08.1- #%-17

2. Description Heritage
2.a. Heritage description

Cilan Mountain Cypress Forest is a protected area on the north section of Hsuehshan
Range in Taiwan. It was partially designated as Yuanyang Lake Nature Reserve (3.74
square kilometers) under Cultural Heritage Preservation Act in 1986 for protecting
lake and marshland in highland, Sparganium fallax graebner, and the biggest primary
forest of pure Chamaecyparis species (Chamaecyparis taiwanensis, not Juniperus
chinensis).

Later in 1990 for completing the conservation corridor of the Central Range in
Taiwan, Chilan Wildlife Refuge (559.91 square kilometers) as a wildlife refuge was
designated under the regulation of Wildlife Conservation Act for protecting the native
species, such as Taiwan hinoki cypress or Taiwan cypress (Chamaecyparis
taiwanensis), Taiwan red cypress or Formosan cypress (Chamaecyparis formosensis),
Taiwan Sassafras (Sassafras randaiense Hayata Rehder), Taiwania (Taiwania
cryptomerioides), and their correspondent ecosystems. In the same time, Magau
National Park (in name of Litsea cubeba in A’tayal language) was also claimed to
combine Yuanyang Lake Nature Reserve and Chilan Wildlife Refuge as one unit to
protect the most important mountain forest ecosystem in the northern Taiwan.

It is this unit with an area of 563.65 square kilometers called Cilan Mountain Cypress
Forest and is promoted as the candidate of the World Heritage site. On the north
border next to Cilan Wildlife Refuge, there are two nature reserves: Hapen Nature
Reserve, also designated in 1986 with 3.327 square kilometers for protecting wild
broad-leaf woods forest, wild animals and vegetations, and Chatianshan Nature
Reserve, designated in 1992 with 77.5917 square kilometers for protecting beech
forests (Fagus hayatae), oak forests, ecosystems of rare animals and vegetation.

Cilan Mountain Cypress Forest is designated to protect the native species, their
correspondent landscape ecosystems. Taiwan Cypress and Formosan Cypress are two
of only six species in the genus Chamaecyparis that still survive on the earth through
tens of million years’ evolution. Other species in the genus Chamaecyparis includes
Chamaecyparis thyoides (the east of North America), Chamaecyparis lawsoniana (the
west of North America), Chamaecyparis pisifera and Chamaecyparis obtuse (Japan).
The two species in Taiwan that dominating the cypress forests are only ones situated

76



103 k% -08.1- #%-17

in subtropical region. Species in Chamaecyparis are the testimony of the geological
development of the earth, and their gene and unique ecosystem provide crucial
information for our enquiries on natural history and life sciences.

There are 1,009 species of vascular plants can be found in this area, of which 14
species are gymnosperm having survived from the regime of the ice age. There are 31
mammal species, 100 bird species, 42 reptile species, 18 amphibians, and 417 insect
species can be found in this forest. Between them, 10 mammal species are endemic
and 8 mammal species are listed as protected species. There are 13 endemic bird
species and 40 bird species are listed as protected species. There are 13 endemic
reptile species and 21 reptile species are listed as protected species. There are 32
endemic snake species, which is about 70% of Taiwan land-born snake species. In the
forest, 94 butterflies or other insect species are endemic, and 10 of them are listed as
protected species. Over half of Taiwan’s 18 protected insect species can be found
here. In comparing with the biodiversity in Redwood National Park (now Redwood
National and State Parks) that being listed as a world heritage site in 1980, Cilan
Mountain Cypress Forest has its biodiversity even higher.

The most notable human presence in this area is the Atayal, one of Taiwan indigenous
peoples and the second largest group in Taiwan. According to ethnographic studies on
this area, some early neighboring communities included the Manauyan, Atayalho,
Buyugan and Tetahan tribes.

2.a.1. Geographical environment

Cilan Mountain Cypress Forest locates in the subtropical mountain area in the
northern Taiwan. The mountain forest is nursed through the whole by abundant
rainfall and fog. It offers diverse and precious ecotones for many rare gymnosperms,
including Taxus sumatrana, Taiwania cryptomerioides, Cunninghamia konishii,
Cephalotaxus wilsoniana Hayata, and other Tertiary relicts in palearctic bioregions
(ecoregions). These endemic species in Taiwan are result from isolation and
specification during the long-term evolution.

The mountain area that Cilan Mountain Cypress Forest is located has an annual
precipitation up to 5000 mm. Over 250 days per year, the forest is covered by fog,
normally being built up around lunch time and dispersed at 8 pm. This is the typical
cloude forest in the northern Taiwan.
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In contract with the subtropical seasonal rainforest in the lowland here, the forest in
Cilan Mountain Cypress Forest is characteristed by the warm temperate montane
coniferous forest, within which two general types of forest formations or communities
can be identified: the community of mixed forest and the community of cypress
forest.

The community of mixed forest is consisted of a mixture of coniferous and broad-
leaved trees as the dominant species, and it is normally the type of forest below the
height of 1600 meter above the sea level. In contrast, the cypress forest community
distributes over that height and its dominant species may be cypress, Tsuga formosana
or pine. The warm and humid climate offers abundant energy and moisture for
vegetation growth in the cypress forest, which leads to the construction of a high
biodiversity in both levels of species and ecosystem.

The cypress forest is an important habitat for many endangered and/or rare species,
including Formosan black bear (Ursus thibetanus formosanus/Selenarctos thibetanus
formosanus), Formosan serow (Capricornis swinhoei/Naemorhedus swinhoei),
Reeves's muntjac (Muntiacus reevesi).

The average altitude of the north section of Xue-Shan Range is 1543 meters above the
sea level. The area with the height above 2000 meters is 126.71 square kilometers,
that is 22.5% of the total area. Within this high altitude part, the average elevation is
2323 meters above the sea level, showing a rather plateau-like relic landform which
once had been interpreted as an ancient peneplain. The main divide is the boundary
between Tamsuei river basin and Lanyang river basin.

Today only six species in the genus Chamaecyparis are still survivied after the impact
of climate changes through the past tens of million years. These species in
Chamaecyparis are the testimony of the geological development of the earth, and their
gene and unique ecosystem provide crucial information for our enquiries on natural
history and life sciences. Chamaecyparis (cypress) is not Juniperus (juniper), although
both are genus under the subfamily Cupressoideae, and they are both belong to the
family Cupressaceae. All these six species are now living under the warm and humid
climates.

The cypress forest in Cilan Mountain Cypress Forest is the biggest primary cypress
forest in Taiwan that is still intact after nearly a century long logging. It is the only
cypress forest of the whole world managing to survive in the lowest latitude, and it
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provides a unique ecosystem and genetic pool to work out with the landcape system to
build up the shelter for diverse species that have managed to survive through the last
ice age. This is the cypress forest of highest biodiversity in all aspects in the globle.

Cilan Mountain Cypress Forest is the most important wildlife refuge in the northern
Taiwan. Many mammals can be found here, including Formosan black bear,
Formosan serow, and Reeves's muntjac. There are 31 mammals, of which 10 are
endemic and 8 are listed as protected species, 100 birds, of which 13 are endemic and
40 are listed as protected species, 18 amphibians anf 42 reptiles, of which 13 are
endemic and 21 are listed as protected species. There are snakes over 32 species,
almost 70% of all snake species that can found in Taiwan. Here is the hot spot of
biodiversity of endemic snakes in Taiwan. There are 417 insects, of which 94 are
endemic and 10 are listed as protected species.

According to the field survey, there are 100 vascular plants in Cilan Mountain
Cypress Forest. Within this area where the cloude forest is the typical landscape
ecosystem, 38.5% of endemic species in Taiwan can be found; this figure is
significantly higher than the proportion of endemic vascular plants of Taiwan (27%)
and demonstrates the significane of this cloud forest in Taiwan. There are 62 rare
plants that can be found only in this forest, including Rhododendron chilanshanense
and Asarum crassusepalum. The dominant species in the cypress forest may be
cypress, Tsuga formosana, or pine, and Cilan Mountain Cypress Forest owns the
largest forest of pure Chamaecyparis species in the world.

Rainfall distribution against elevation
around Xue-Shan Ramnge
700
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Figure 3. Monthly rainfall amount around Xue-Shan shows a rather heavy rainfall
zone around 2000 meter above the sea level. The red dots and line demonstrate the
vertical distribution of the average monthly rainfall of July and August; the blue dots
and line demonstrate the vertical distribution of the average monthly rainfall of
December and January; the white dots and black line demonstrate the vertical
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distribution of annually average of monthly rainfall.

In general, cypress distributes vertically from 1600 meter to 2400 meter above the sea
level, although the lower and upper boundaries shift slightly from the north to the
south in Taiwan and from side to side of the range. According to daily data from 20
weather stations around Xue-Shan Range, this range of elevation is about one of the
heavy rainfall zone in Xue-Shan Range. The subtropical monsoon climate with nearly
30% water supply from clouds and fogs benefits photosynthesis in Cilan Mountain
Cypress Forest, and it makes the forest high biodiversity. It is the long-term isolation
in its evolution, those endemic species of rare conifers gymnosperms may be
developed and preserved in Taiwan, and they are "living fossil" of the natural history.

Redwood National Park in United States was listed as the World Heritage in 1980. It
comprises a region of coastal mountains bordering the Pacific (to 930 m above sea
level) north of San Francisco. The parks' mosaic of habitats includes prairie/oak
woodlands, mighty rivers and streams and 55 km of pristine Pacific coastline. The
heritage site is covered with a magnificent forest of sequoia redwood trees, the tallest
and most impressive trees in the world. The park was established specifically to
protect these trees, because it is only here and in Oregon that they now survive.

Descendants of the giant evergreens that grew during the age of the dinosaurs,
redwoods thrived in moist temperate regions of the world. The annual average
precipitation is around 2500 mm. Redwood takes 400 years to mature and some of the
survivors are more than 2,000 years old. Their thick, sapless bark protects them from
fire, but landslides and wind can topple old trees.

This area used to be the traditional territory of American Indians, and fallen redwood

trees were used to build canoes or houses. Commercial logging began during the gold
rush era and logging of redwoods continues and is debated by the timber industry and
environmentalists. Those giant trees stand as majestic reminders of the slow evolution
of nature, and survivals of modern industrialization.

The redwood forests represent some 42% of the remaining old growth redwood
stands, a small fragment of once extensive cover. Legal protection is total, but sport
fishing is allowed. The principal National Park Service zoning classification
comprises natural, historic and park development enclaves.

The park's 55 km coastline consists of steep, rocky cliffs broken by rolling slopes and
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broad sandy beaches. Gently rounded summits contrast with steep slopes and deeply
incised streams. Bedrock is primarily highly deformed Cretaceous deep water marine
sandstones, siltstones and shales. Lesser amounts of chert, volcanic greenstones and
metamorphic rocks occur as blocks within the sedimentary rocks. The area covers two
distinctive physiographic environments: the coastline, and the mountains of the Coast
Range. Its average annual rainfall is about 2500 mm. The heritage site contains not
only the coastal redwood forest, but also remarkable marine lives.

There are 15,800 ha of old-growth redwood, 20,800 ha are cut over and the balance
comprises other vegetation types. The redwoods are surviving remnants of the group
of trees that were once found throughout many of the moist temperate regions of the
world, but are now confined to the wet regions on the west coast of North America.
As slope and dryness increase, the forest is superseded by prairie vegetation. 75
species of mammal can be along the coastline, including the sea lions. Freshwater
marshes, ponds and streams provide valuable nesting and feeding areas for several
species of migratory waterfowl. Several offshore rocks in the area are important
nesting sites for seabirds. Threatened birds include the endangered brown pelican,
southern bald eagle and American falcon. This area has been recorded as many as 856
species of vegetation species, including 699 kinds are grown, but the most dominant
vegetation patterns Sequoia.

Archaeological surveys, test excavations, research and consultations conducted over
the past 20 years have resulted in the recording of 50 prehistoric archaeological sites,
19 historic sites and at least 21 places of significance to local Indian communities.
The archaeological sites span 4,500 years and represent changing settlement and
subsistence systems. Historic resources include examples of early trails, homestead
and ranching, fishing, dairy, mining and logging industries, and military structure.

Both Redwood National Park and Cilan Mountain Cypress Forest owns abundant
thermal and water supply from the nature for plant growth. They achieved the high
biodiversity through the development of ecological interactions in their relatively
isolated environment. However, in comparing with Redwood National Park, Cilan
Mountain Cypress Forest occupied an area having its latitude lower, and the range of
altitude higher. These conditions make Cilan Mountain Cypress Forest have its
biodiverty higher than that of Redwood National Park. According to the field survey,
there are 1009 species of vascular plants, including 14 species of gymnosperms being
survived from the last ice age. Not only the biodiversity of species in Cilan Mountain
Cypress Forest, but also that of ecosystems is higher, in comparing with those in
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Redwood National Park, although the costal and marine factors in the latter are what
Cilan Mountain Cypress Forest could not achieve.

2.a.2. Geology and natural geographical features

Figure 4 is the regional geological map around Cilan Mountain Cypress Forest, and it
is available from the Central Geological Survey data base. Lanyang River forms the
east border of Cilan Mountain Cypress Forest. On its right is Central Range, where
rocks are consisted of mainly metamorphic complex formations of the late Paleozoic
and Mesozoic era and two minor metasedimentary rock formations of Eocene and
Miocene epochs. The latter two are named Hsitsun formation and Lushan formation
respectively.

=/
=

¥
SR |[TWDS7) X: 344187, Y: 2738378 (AR) \;Ilmmn 0 |GEELLPIR) 1: 250000 ‘86?2)(33&41\:»

10 A%

Figure 4. The regional geological map around Cilan Mountain Cypress Forest
(Ministry of Economic Affairs of the Central Geological Survey).

Cilan Mountain Cypress Fortest is sit on the left bank of Lanyang river, and its
geology is made of mainly metasedimentary rocks of Tertiary. The oldest formation is
Hsitsun formation, and there are rocks of Oligocence convering above Hsitsun
formation in sequence, named Szeleng Sandstone and Kankou formation. They are
hardened sedimentary rocks. From Eocene to Oligocene, rocks are composed of a
rectangular quartzite, slate, coal shale. From Oligocene to Miocene, rocks are mainly
harden shale, slate, phyllite. On the top of Kankou formation, there is a thin layer of
coarse sandstone that normally forms peaks around this area.

Due to dense vegetation cover and steep terrain, this area is lack of detailed geological
survey, except the area next to the north border of Cilan Mountain Cypress Forest that
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the Hsuehshan Tunnel passes through. Figure 5 shows the detail geological setting
along the course of the Hsuehshan Tunnel. Two important characters can be observed
along the geological profile of the Hsueshan Tunnel. Firstly, it has complictaed
geological structures and dense faults, and there are 5 faults within 2.5 kilometers
across Szeleng Sandstone (SL) formation. Secondly, mechanical testing shows that
the rock strength of Szeleng Sandstone is highest one around this area, and sandstones
in all formations are the main rock layers for storing and supplying the ground water
for the downstream areas.
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Figure 5. The geological profile along the Hsuehshan Tunnel (modified from Chang et
al., 2005).

Table 1. Rock properties in Cilan Mountain Cypress Forest and its adjacent areas
(modified from Chang et al., 2005)

Rock Materials Unit Weight | Water content| Special | Void Ration | Absorption
Stratum| r(t/m’) Wn(%) Gravity (107 Abs (%)
FC 2.70 1.4 213 3.7 2.21
Argillaceous | MK 2.68 13 2.7 3.0 1.9
Rocks TTS 2.68 1.2-1.7 2.72-2.75 3.0-4.1 2.0-2.9
(ST) KK 2.70 1.3 2.74-2.75 3.0-3.4 1.8-1.91
SL 2.55-2.69 1.6-3.1 2.68-2.73 4.0-8.4 1.7-6.74
AR AT EC 2.64 11 2:/1 3.0 1.85
Rocks MK 2.68 -
(SS) TTS 2.68 1.4 2.73 3.7 2.84
SL 2.57-2.68 0.6-3.7 2.71-2.75 1.0-11.2 | 1.10-6.17
Rgéll?;tgtf;) SL | 255267 | 03-0.7 | 2.64-2.68 | 1.0-56 | 0.5-2.20

The vertical distribution profile of elevation and its hypsometric curve of drainage
basins around Cilan Mountain Cypress Forest are illustrated in Figure 6. Four
characaters in Figure 6 are overwhelming in perception. Firstly, the area is
concentrated at the range between 600 and 1400 meter above the sea level. Secondly,
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from 1400 to 2400 meter above the sea level, the area of given elevation reduces
linearly. This is the range where the cypress forest dominates the landscape. Over
2400 meter, the reduce trend slows down exponentially to the peaks. These two
characters combine together to show a typical exponentialy decay of hypsometric
curve. They indicate the existence of a rather stable tectonic period when the landform
had a time long enough to develop a gentle landscape. Thirdly, within the tarrain
under 1000 meter, the area of given elevation decreases gradually toward the
elevation of 60 meter. There are also several significant fluctuations within this range
of altitude. Fourthly, there is a significant fluvial plain. The latter two characters
together shows a rather fast development of the fluival plain by sediment deposition
after an active tectonic period that had created several discontinuities along the
vertical distribution profile of elevation.
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Figure 6. The vertical distribution profile of elevation and its hypsometric curve of
drainage basins around Cilan Mountain Cypress Forest.

Daily data in Cilan weather station from 1967 to 1972 shows the annual temperature
12.7 °C and the annual precipitation around 2857 mm. According to meteorological
data from 1994 to 2004 in Yuanyang Lake which is 1720 meters above the sea level,
the average annual temperature is 12.7°C and the average annual rainfall is 3396 mm
(Lai et al., 2006).

On the east side of the northern section of Cilan Mountain Cypress Forest, the annual
precipitation increases 1999 mm for every increase of 1000 meter in altitude. Once
away from the shoreline, i.e., the upstream of Lanyang river, the annual precipitation
increases 2233 mm for every increase of 1000 meter in altitude (Figure 7). However,
the latter has a much lower background rainfall amount, since those weather stations
are further away from the shoreline. Besdie the elevation factor, this pattern shows the
significant influence of the distance from the shoreline on the annual rainfall. It is
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elevation, latitude, and the distance from the shoreline working together to create such
a complicated rainfall distribution through the landscape around Cilan Mountain
Cypress Forest.
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Figure 7. On the east side of the northern section of Cilan Mountain Cypress Forest,
the annual precipitation increases 1999 mm for every increase of 1000 meter in
altitude. Once away from the shoreline, i.e., the upstream of Lanyang river, the annual
precipitation increases 2233 mm for every increase of 1000 meter in altitude.

The same data set above gives the environmental lapse rate -5.8°C for every increase
of 1000 meter in altitude. If taking into consideration the data set from weather
stations only locating on the west slopes and valleys of Hsueshan Range, the annual
precipitation increases only 549 mm for every increase of 1000 meter in altitude and
the environmental lapse rate is -7.5°C for that. The environemtnal lapse rate being
defined by daily data of all time in all weather stations around Cilan Mountain
Cypress Forest is about -4.9°C for every increase of 1000 meters in altitude (Figure
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Figure 8. The environmental lapse rate of annual temperature in Hsueshan Range. The
red dotes denote the average temperature of July and August and the blue the average

temperature of December and January. The black dotes and line shows that the annual
average lapse rate is about -4.9°C for every increase of 1000 meters in altitude.

The difference in the environmental lapse rate between the east side and the west side
of the divide in Hsueshan Range is as high as 1.7°C per 1000 meters. This difference
makes the west valley having a temperature 3.4°C higher than that of the east valley,
after descending 2000 meters toward valleys from the same divide. Taking 2000 mm
as the average annual rainfall for lowlands, it may expect an annual rainfall of 5998-
6466 mm on the east side and that of 3098 mm on the west side of the 2000-meter
divide. In general, the west side of Cilan Mountain Cypress Forest has a climate of
less mosture and higher temperature.

During the last ice age when the global temperature decrease about 10°C, the cypress
forest in Hsueshan Range might descend its spatial distribution downward the valley
vertically for more than 1000 meters. This scenario reminds us the importance of
gentle hillslopes and terraces in shetling cypress during the ice age.

In developing community forestry around Cilan Mountain Cypress Forest, there
should be different in strategies and physical designs. On the east side, cypress may
be planted with camphor. On the west side, cypress may planted with alnus (alder).
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And both sides may be proper habitats for Lagerstroemia subcostata and Michelia compressa

formosana.

Beneath the lower limit of the vertical distribution of the cypress forest, it is often the
location for settlements of A’tayal people. By promoting the community forestry in
these aboriginal settlements, the conservation of the cypress forest can be enforced on
one hand and the economy of conservation can bring aboriginal settlements a support
for everyday life on the other hand. The conflict between people’s usage in nature
resources and the conservation of the primary cypress forest can be alleviated by a
proper design on the community forest.

2.a.3. Aboriginals

This area of the

Atayal are Austronesian. They moved into this area in recent time of prehisotry, and
could only practice material life in a rather rough way. It leads no significant and
massive building or archaeological site within this area. Although the time is short,
Atayal managed to build a traditional life that adapts into the environment. They
hardly invaded deep into the primary cypress forest, because of both ecological and
cultural reasons. Atayal believed Wudu (Rutux) and obeyed the rules given by Gaga
(the God). This unwritten culture has been passing generation by generation through
oral communication.

Lin and Chen (2007) recorded the testimony of senior fellows in Songluo village (Ilan
county) next to Cilan Mountain Cypress Forest about the traditional culture of using
cypress. According to their findings, Atayal called Taiwan hinoki cypress or Taiwan
cypress (Chamaecyparis taiwanensis) Qparung koziut and Taiwan red cypress or
Formosan cypress (Chamaecyparis formosensis) Qparung mhway, which means the
ancestral spirits with the appearance of giant trees (Qparung). According to Gaga, the
cypress forest is the forbidden area for logging trees, cleaning grass, burning or
disturbing, but the hunting ground that is divided into many small areas and served as
the hunting ground in rotation.

Honey bees settle their honeycombs in the tree cave of cypress, and they are in the
traditional diet of Atayal. Beeswax is served as the lubricant in weaving cloth. The
root of cypress 7-8 inches under the ground contains oil that is used for starting fire.
Atayal uses the tree bark of cypress to cover the roof. These usages had been a part of
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Atayal’s traditional life before the process of modernization.

Although the modernization has destroyed many Atayal’s traditional abilities and their
corresponding social and cultural heritages, the rise of conservation, the awareness of
Atayal’s traditional culture and the promotion of sustainable community forestry in
recent years bring a new light into the development of aboriginal societies. Qalang
(tribe) Smangus, the most remote Atayal settlement around Cilan Mountain Cypress
Forest, is a good example of this process. To reinstall the regulation power of the
society through the construction of modern citizenship and the recovery of Atayal’s
traditional belief of Gaga, and to adapt a new way of living in the mountain forest are
the target of works from all people, including Atayals. The proper life in the mountain
forest with wise use of natural resources is the best protection of the primary cypress
forest in Cilan Mountain Cypress Forest.

2.b. History and Development of Cilan Mountain Cypress Forest
2.b.1 the discovery of Cilan Mountain Cypress Forest

Taiwan cypress is the general name for both Chamaecyparis taiwanensis and
Chamaecyparis formosensis. They were named formally by a Japanese botanist in the
turn of 19" to 20" centuries. Of course, the first finder of Taiwan cypress should be
Atayals, and it is reflected in both physical and symbolic usages of cypress in their
oridary life world; the written records and photographes by early explorers can be the
testimony of these aboriginal facts.

However, the first written record about Taiwan cypress appeared in the chorography
of Kamalan (Ilan) in 1832 when the Qing Dynasty rulled Taiwan. That was the time
when Cilan was still undercontroled by Atayal people and immigrants from China
could not get into the mountain area. Therefore, Chinese immigrants did not know
that those giant cypresses were actually not those junipers in the genus Juniperus.

After hundreds years of development by Chinese immigrants and different regimes in
Taiwan, the primary seasonal rainforest in lowlands has been wiped out entirely. One
significant example is camphor. Nowaday, there is not a small stand of primary
camphor forest can be found in Taiwan.

In the early stage of Japanese colonization, the forestry focused on the exploitation of
camphors and other valuable trees in lowlands. After surveying the natural resoruces
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of the entire island and stabilizing the politio-economic control on aboriginals in
mountain areas, Japanese started to exploit the cypress forest. In 1914, Japanese
discovered the cypress forest in Cilan and soon the modern forestry was introduced; it
opened the era of modern deforestration in llan county. The most deeply transformed
Atayal settlement in Japanese colonial time in Ilan was Qalang Varloon where was
chosen as the midway and control point of the railroad for forestry around this area.

In contrast with Taiwanese usage of cypress, Japanese experience and knowledge on
the use of cypress was developed much earlier. In B.C. 600-700, Japanese used
cypress to build temples. One significant example is the five-story pagoda in Horyu-ji
in Ikaruga, Nara Prefecture, Japan. It was one of the oldest wooden buildings existing
in the world, and it was made of Japanese cypress (Chamaecyparis obtuse). In 1993,
Horyi-ji was inscribed together with Hokki-ji as a UNESCO World Heritage

Site under the name Buddhist Monuments in the Horya-ji Area. The Japanese
government lists several of its structures, sculptures and artifacts as National
Treasures. After having conquered Taiwan, Japanese initiated a survey on forest. That
was the time Japanese started to know Taiwan cypress and listed them into the
modern biology.

The first specimen of Taiwan red cypress or Formosan cypress was collected by
Seiroku Honda ((z A 72 ¢+ A <; & % #-)in 1896 in a cypress forest around
Dongpu. The specimen was later identified and named as Chamaecyparis formosensis
by Matsumura Ninzo6 (¥ 28 6 (TA £ 9; ¥+ = =) who was that time the
director of Botanical Garden in the Imperial University of Tokyo. The first specimen
of Taiwan cypress or Taiwan hinoki cypress was collected by Kawakami Taki Mi (#%»
bk 25+ "+ %) and SenUshinosuke () 9 L o1, & 2 2 84)
in Yushan Range in 1905, and was identified and named as Chamaecyparis obtuse
Sieb. et Zucc. var. formosana Hay. (hinoki) in 1908 by Hayata Bunzo (& 72 3TA
Z9; %9 < %), abotanist in the Taipei Imperial University. Kawakami Taki Mi
was the director in Plant Research Division under the Japanese Taiwan government,
and Sen Ushinosuke was an outstanding explorer in the early Japanese colonial time.

People exploited the forest, meanwhile improved their knowledge about forest species
and ecosystems. Modern biology and ecology advances with the process of human
exploitation of natural resources. According to surveys, the lowest altitude for the
natural distribution of Taiwan red cypress (Chamaecyparis formosensis) is 600 meters
above the sea level, while the highest one is 3000 meters above the sea level. The
main altitudinal zone for Taiwan red cypress is between 1500 and 2100 meters above
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the sea level. For Taiwan hinoki cypress (Chamaecyparis taiwanensis), the lowest and
highest altitudes are 1200 and 3300 meters respectively, and the main altitudinal zone
is between 1800 and 2500 meters above the sea level. These limits should not be
limits for these two species to grow under the care of human beings, although they are
limits being set by the complex of multiple natural interactions.

The biogeographical distributions of two cypress species are overlapped extensively.
However, Chamaecyparis formosensis tends to occupy the lower part of hillslopes and
valleys where the weather is warmer, the seasonality is stronger, and the moisture is
much more available, meanwhile Chamaecyparis taiwanensis prefers to have the
upper part of hillslopes and divides. In the northern Taiwan, the ratio between the
population of Chamaecyparis taiwanensis and Chamaecyparis formosensis could be
as high as 7:1 in the cypress forest. That ratio descends to 1:1 in the central Taiwan,
and there is no Chamaecyparis taiwanensis could be found in the cypress forest in
further south of Alishan Range. The phytogeographical information being described
above was originally recorded by early surveyers before a large area of the cypress
forest had been wiped out from the mountain area in Taiwan by modern forestry, and
it was reported by Professor Cheng.

Today, the north end of the geographical distribution of the cypress forest in Taiwan is
around North Chatianshan, next to Fushan in Wulai, and it reaches an altitude as low
as 1050 meters and is a cypress forest being consisted of both Taiwan hinoki cypress
and Taiwan red cypress. The south end of that is at Wutoushan (dominated by Taiwan
red cypress only) around the south side of South Dawushan in Pingtung County, and it
reaches an altitude as low as 2000 meters.

In general, the cypress forest in Taiwan grows at the altitude between 1500 and 2800
meters above the sea level, and they concentrates at the altitude between 1800 meters
and 2400 meters. The altitude of the niche Taiwan red cypress occupies is generally
about 300 to 500 meters lower than that of the niche Taiwan hinoki cypress has. Due
to the combined effect of latitude and altitude upon temperature, the altitude of the
cypress forest is lower in the north Taiwan than that in the south Taiwan. The
dominant species of the cypress forest in the north Taiwan is often Taiwan hinoki
cypress, and that in the south Taiwan is Taiwan red cypress. In the cypress forest
occupying a site higher in altitude, hemlock (Tsuga formosana), konishii
(Cunninghamia konishii), Taiwan Fir (Abies kawakamii), pine (such as Pinus
armandii Franchet var. masteriana Hayata, Pinus taiwanensis, Pinus morrisonicola)
can often be found. In a site lower in altitude, cypress species often grow with
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Broussonetia and Quercus to form the mixture forest.

All Chamaecyparis species grow in the warm temperate to temperate conifer forest.
This climatic condition in Taiwan appears only in middle to high altitude, where relief
is often big and is abundance of water supply from rainfall and fog. Every piece of
mountain or valley forms a rather isolated niche for ecological processes could be
localized and specialized to fit the micro-geographical conditions. Abandant water
supply and thermal energy give the chance to the ecosystem to build up a complicated
network of ecological interactions to make the forest of pure cypress hardly form.
According to early documents and photos, there may be primary forests of pure
cypress being dominated by Taiwan hinoki cypress in Alishan, Taipingshan, Papaya
hill. However, they had been deforested entirely. Today we hardly have any chance to
learn this type of forest society and ecosystem in hands.

Almost all giant trees in Taiwan gather in the cypress forest, and it is also the place
the cloud forest is developed with an average annual rainfall up to 3000 to 4000 mm.
In Cilan and Taipingshan, the average annual rainfall can be as high as 5000 mm.
There are 250 rainny or misty days per year in average, and the ecosystem is often
called “the warm-temperate montane conifer forest community". This type of forest
can be further classed as two types: the mixed conifer forest community and the
cypress forest. The mixed conifer forest community often occupies the site between
2200 and 2600 meters above the sea level, and the composition of this forest
community is rather simpler. The cypress forest occupies the site between 1600 and
2400 meters, and the diversity of its morphology and composition is rather high. On
the top canopy level, it is oftem dominated by Taiwan hinoki cypress or Taiwan red
cypress. The second canopy level is dominated by Broussonetia and Quercus, with
more than 10 tree species of different families growing together and showing
significant geographical difference in composition across Taiwan. The third canopy
level is made of small trees and bushes. On the ground layer, grasses and ferns are the
dominant species.

2.b.2. Habitable history and use

Cilan Mountain Cypress Forest is the traditional territory of Atayal tribes. It is the
traditional hunting ground for Atayal people. Atayal tribes and settlements that had
been found around Cilan Mountain Cypress Forest include Manauyan, Taiyaho,
Buyugan, Tetahan. During Qing dynasty, Chinese immigrants settled only in Lanyang
fluival plain, and hardly had any communication with Atayal people in the upper
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stream of Lanyang river. Figure 9 shows the elevation of Atayal settlements along
Lanyang River in the early Japanese time.
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Figure 9. The elevation of eight Atayal settlements along Lanyang River in the early
Japanese time.
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Figure 10. The altitudinal distribution of all 66 tribes in northern Taiwan before the
modern time when Japanese started to move them for developing modern forestry.
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During Japanese colonial time, many Atayal tribes that had used to live deep in the
mountain area were forced to move into lowlands or places beside modern
transportation corridors. This process leaved many old settlements to be ruins.
However, within Cilan Mountain Cypress Forest, there is no permenant settlement or
significant archeological site representing the interweaving of Atayal culture with the
cypress forest. According to all 66 recorded tribes in the north Taiwan around
Hsuehshan Range before the modern time (Figure 10), it can be recognized that most
aboriginal people lived either under 500 meters above the sea level, or between 800
and 1100 meters. Only very few Atayals lived in or around the lower border of the
cypress forest.

From 1903 to 1930, Japanese practiced 27 forest surveys, covering the entire forest
area of Taiwan (more than 70% area of the island). The geographical distribution of
the cypress forest was sketched and the modern logging industry was started. In 1914,
surveyers were sent to Peng-Peng Shan at the west bank of Lanyang River, and
explored over the east bank and far into the traditional hunting grounds of galangs,
such as Varloon, Aru Youher, Dowang, Kanayulan. In 1915, logging started in
Taipingshan and the industry was developed along Lanyang River, involving galangs
such as Piyanan, Skiqun, L. muan. Logging started along the main stream of Lanyang
River, it then extended into both sides of the main stream. Cilan Mountain Cypress
Forest was left untouched until the end of World War 1I.

On 31% Jan 1959, Committee of Veterans Affairs started to plan the land and
settlements along island-cross highways for retired soldiers who had been serving the
country through WWI1 and the construction of those highways. That was also the time
when Taiwan had been undergoing a series of natural hazards caused by typhoons.
Natural resources and lands in mountain areas was then a desirable target for the
government to settle labours and sufferers. Department of forestry was established
under Committee of Veterans Affairs in 1959, and Cilan had been developing its
logging industry until 1989 when environmental movements started.

In 1991, the government ordered "a ban on logging of natural forests". Department of
Forestry was renamed as Department of Forest Conservation in 2013 and was
rearranged with Cilan Mountain Cypress Forest to be under the supervising of
Forestry Bureau. A new era of conservation of both the cypress forest and the culture
of Atayal is started.
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3. Application Requirements
3.1. The application requirement
3.1.a. Overview

Ever since Linnaeus had recorded 250 years ago, the relationship between flora of
East Asia and that of North America turned to be a fascinating topic amoung
botanists, biogeographers, and ecologists. Because of similarities between these two
regions at the size of the land, latitude, habitat diversity, and temperate flora, it offers
a great opportunity for scholars from East Asia and North America to study the large
scale biogeographical processes and patterns of biogeography and biodiversity (see
Qian., 2002). Chamaecyparis species are good examples of this kind.

By using phylogenetic analysis, Li et al. (2003) classed Chamaecyparis into five
species. Japan Faber (C. pisifera) and Taiwan red cypress (C. formosensis) was treated
as one tribe, and America West cypress (C. lawsoniana), Japanese cypress (C. obtusa)
and US East cypress (C. thyoides) are formed another tribe. Liu (1966) treated Taiwan
hinoki cypress (C. taiwanensis) as an independent species, but Cheng and Fu (1978)
suggested Taiwan hinoki cypress (C. obtuse var. Formosana) as a variant of Japanese
cypress (C. obtusa). The phylogenetic analysis from Li et al. (2003 ) supports the
latter.

In order to isolate the diffusion processes, Li et al. (2003) also applied dispersal-
vicariance analysis to point out that Chaemacyparis sepcies in East Asia and North
America had experienced at least two diffusion events within which three
biogeographical processes had involved, including species diffusion, isolated
differentiation, and species extinction. The development of biodiversity and the
independence of these five Chaemacyparis sepcies is not the direct outcome of the last
ice age, but the geohistry before Quaternary Period. Amoung these five
Chaemacyparis sepcies, Taiwan red cypress is the one living at lowest latitude, and
Cilan owns the largest pure primary cypress of the world.

The core area of Taiwan cypress locates at the mountain area between 1000 and 2900
meters above the sea level in central and northern Taiwan. Around 24°17°-24°23’ and
120°58°-121°21°, there is mixture forest where Chaemacyparis formosensis,
Chaemacyparis taiwanensis and Tsuga formosana are dominant species. Taiwan red
cypress appears everywhere in mountains throughout the entire Taiwan island, but it
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often stands with Taiwan hinoki cypress to form a mixtreu forest. The latter has a
growth rate only one third of that of Taiwan red cypress, and it does not appear further
south after Alishan. These biogeographical facts show the significant phenological
difference between these two sepcies.

Cypress has been sued as timber, fuel, food, medicine, and conservation tool, and the
cypress forest is the important habitat for many endemic species in Taiwan. However,
these economic and ecological functions had been seriously damaged during 20"
century (see Jen, 1995), and only very few primary cypress forest is still kept intact.
Intensive logging forestry started in 1912 in Taiwan, and it was firstly applied to
Alishan. Later, Basianshan and Paipingshan were developed. From the end of WWII
to 1989, most giant trees of Taiwan red cypress were logged, and only few were left
for not valuable in price and for natural breeding.

During logging, there was no united and formal records on the unit of production,
species, area, and ecological conditions. It then turns to be difficult for scholars to
reconstruct the scenario of the primary cypress forest. The only fact that all scholars
could conclude is that the logging of the cypress forest in Taiwan during 1960 to 1989
seriously damaged the ecosystem of montane forest, although it did bring economic
benefit for people in the time of shortening natural resources and capitals after WWII.
It was estimated that there were 12 million cubic meters of cypress produced during
the period and 18% of them was exported (mainly to Japan). The survival primary
cypress forest mainly locates around Cilanshan in the northern Taiwan and
Hsioguluanshan in the eastern Taiwan.

During Japanese colonial time, the logging site was often replaced with fast-growing
Japanese cedar (Cryptomeria japonica) after cypress was cut off. After World War 11,
Japanese cedar is continuously planted as the major plantation species. It was
estimated that Taiwan red cypress had originally occupied 0.102 to 0.112 million
hectares in Taiwan, and over 57% of them was wiped out during the 80-year logging
process (Horng et al, 2000;. Jen, 1995;. Feng et al,. anon; Chen, 1966). After 1989,
there are at least 0.033 million hectares of cypress plantations (Conifer Specialist
Group, 2000; Lin et al, 1994), and the primary cypress forest around Cilan, Yuanyang,
Lalashan are protected.

Less than 43% of cypress habitat is left today. Conservation and sustainable
management are key works in protection of these species and its corresponding
ecosystems. For doing so, we need to understand the natural history, biogeography,
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botanics, and landscape ecology of the cypress forest.

Taiwan red cypress, Chamaecyparis formosensis Matsum., is in Plantae, Pinophyta,
Pinopsida, Pinales, Cupressaceae, Chamaecyparis. Its cone is bigger than that of
Japan Faber (Chamaucyparis pisifera). It was identified the first time in 1901 by
Ninzo Matsumura (14 Feb 1856 - 4 May 1928) through the spiemen has been
collected by Seiroko Honda (1866- 1952) in 1896 around Yushan (Mt. Morrison) in a
mixture coniferous forest (Ohashi, 2009).

Taiwan red cypress is endemic species in Taiwan, and it grows around 1000 to 2900
meters above the sea level. It often grows with Taiwan hinoki cypress. The lowest
altitude it can reach is about 1000 meters around North Chiatianshan. Most Taiwan
red cypress grows at the altitude between 1800 and 2500 meters. The oldest Taiwan
red cypresses are Miyenyuyeh Shenmu (sacred tree), about 4100 year old (estimated),
and Kuaishan Shenmu, about 4600 year old (re-dated as 2000 year old recently). This
sepcies can reach as tall as 65 meters and have the age of 1500 year old in general. In
IUCN Red List, Taiwan red cypress is classed as a threatened species (Endangered
Species). Alishan Shenmu, Lulin Shenmu, Herwei Shenmu are all Taiwan red cypress.

Japanese cypress was recorded firstly by German botanist Philipp Franz von Siebold
and Joseph Gerhard Zuccarini in 1847. However, Taiwan hinoki cypress
(Chamaecyparis obtusa var. Formosana) was formally named by Bunzo Hayata in
1908 as a variant of Japanese cypress. After Hayata, this species was found in many
places in the northern and central Taiwan, such as Hualien, Ilan, Hsinchu, and
especially Yuanyang Lake (see Li et al., 2003). In December 1905, Kawakami and
Rino sent their specimen of Taiwan hinoki cypress to Kew Garden (London).

Taiwan hinoki cypress is one of the world most popular ornamental plants, especially
the slow-growing dwarf variant. In poor drained areas, the tree may encounter honey
fungus and phytophthora root diseases. Because of its high value in markets,
plantation of Taiwan hinoki cypress after logging is feasible. In Red List by IUCN,
Taiwan hinoki cypress is a Near Threatened species; its situation is slightly better than
that of Taiwan red cypress.

3.1.b. Apply for World Heritage criteria

Cilan Mountain Cypress Forest meets the tenth criterion of Outstanding Universal
Value (OUV): biological diversity. In this site, there are rare species, including
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Chamaecyparis formosanesis (Endangered; EN), Chamaecyparis taiwanesis
(Vunerable; VU), Taiwania cryptomerioides (Vanerable; VU), Sassafras randaiense
(Vanerable; VU), Rhododendron chilanshanense (Vanerable; VU), as well as a variety
of endemic species. Here is the lowest latitude that Chamaecyparis species can reach,
the largest primary cypress forest of pure Chamaecyparis species in the world, and the
place having the highest density of thousand-year-old giant trees. These are facts to
realize OUV of Cilan Mountain Cypress Forest.

Fore protecting OUV of Cilan Mounatain Cyrpess Forest, Forestry Bureau in Taiwan
has already built Yuanyang Lake Natrue Reserve and Cilan Wildlife Refuge.
Nevertheless, there are Chatianshan Nature Reserve, Fushan Botanical Garden,
Happen Nature Reserve, Neidong National Forest Recreation Area, Donyanshan
National Forest Recreation Area on the north border next to Cilan Wildlife Refuge,
Shei Pa National Park on the south border next to Cilan Wildlife Refuge, and
Taipingshan National Forest Recreation Area and Taiwan Beech Nature Reserve (in
planning) on the east border next to Cilan Wildlife Refuge to complete the entirely
protection network for the montane ecosystem in the northern Taiwan. They serve not
only as a key factor for the construction of protected corridor in Central Range in
Taiwan, but also as ecosystem service providers or natural resources of sustainable
lives for people downstream.

Beside OUV on biodiversity, Cialn Mountain Cypress Forest with its significant relief
of nearly 3000 meters being created on the active zone of typhoons and tectonic
movement realizes tremendous diverse morphologies and processes of landscape
through short but complicated and active geohistory. It is on this active and diverse
landscape where biodiversity has been created, and the relief offers a large range of
altitude for lives having had chance to find out their own nitches and versatile
adaptation through diverse ecological interacitons under the endless environmental
changes in geohistory. The primary cypress forest is the testimony of the long term
geohistorical events, and the priceless place for geosciecnes.

According to daily weather records on those costal cities from the eastern Taiwan to
the eastern Japan beside the path of ocean currents, every 10-degree increase in
latitude makes a 8.9° increase in the annual average temperature. Daily weather
records from weather stations at Tainan (at the western coast of Taiwan), Jiayi (on
foothills), Alishan(on the midway to Central Range) and Yushan (at the divide of
Central Range) during the period of 1981 to 2010 show that every 1000-meter
increase in altitude causes a 5.1°C decrease in the annual average temperature.
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The information above implies that, in Taiwan, a total 3000-meter difference in
altitude in Cilan Mountain Cypress Forest may give a 15.3°C difference in the annual
average temperature, equivalently a range of the latitude from 23.5 degree to 40.7
degree. The latitude of 40.7 degree is the latitude around the north end of Honshu
(Japan) where is further north of native habitats of Chamaecyparis obtuse (Japanese
hinoki cypress) and Chamaecyparis pisifera (Sawara cypress). Comparably, it is about
the latitude around Redowod and State Park ranging from the sea level to 950 meters
in altitude and that around Klamath Mountains (contain 11 wilderness areas in Oregon
and California) ranging from the sea level up to 1500 meters, both being the native
habitat for Chamaecyparis lawsoniana (Lawson cypress), or that around Worthington
State Forest in Appalachian National Scenic Trail ranging from the sea level up to 460
m where is the northern part of the native habitat for Chamaecyparis thyoides
(Atlantic White cedar).

During the last ice Age, the global average temperature may be 10°C lower than that
of the present day. Although the stronger exchange of termal energy between the
equator and the artic area due to the enlarged termal gradient may moderate slightly
the descending of the temperature, the biuilt-up of montane glaciers, on the other
hand, may enlarge the thermal gradient between the lowland and the alpine area in
Taiwan. It may give the lowland in Taiwan during the last ice age a weather similar to
that in the north end of Kyushu in the present day. The result from DNA analysis does
not support any exchange or migration of Chamaecyparis species between Taiwan and
Japan during the last ice age, and it implies the extension of habitat for Taiwan red
cypress and Taiwan hinoki cypress toward the lower altitude and their remain

However, phenology of species restricted to the respective conditions, as well as the
Ice Age climate paleogeographic distribution, not every species of oppression under
the glaciers are retreating to Taiwan, despite the ups and downs of Taiwan elevation
scale and a strong influence of the Kuroshio, they can already give from the
subtropical climate to a series of biological ice sheets to climate habitat. Despite the
altitude within Cilan Mountain Cypress Forest only half the range of the island of
Taiwan, less than in sub-alpine climate climate, oblique Kuroshio Sea With sea breeze
and the valley breeze pushing the clouds settling, making this place a year 250 is
covered with clouds and sky, the shape of the majority of the cloud forest. From
subtropical broad-leaved lowland forest to warm temperate and cold temperate mixed
forest coniferous forest, where the forest biodiversity is the basis of the entire breed of
biodiversity. Log on ecological standards in the world natural heritage point of view,
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"habitat Mt cypress lumber," if not the world's most outstanding terrestrial, freshwater
ecosystems, it can show the evolution and development of long-term climate change
in the results of animal and plant communities, and is also important in the Far East
the extant ecological and biological role of representatives.

History does not long to Taiwan, fossil abundance and diversity is not high, but it is
the role of the contemporary global terrain is one of the most intense areas. New
tectonic movement quickly lift the terrane, plate movement caused by back-arc trough
Ryukyu Trench (Okinawa Trough) fall Lan Yang plain development, dominated by the
powerful earthquake damage on the rock, combined with the strong typhoon path
terrain on the western Pacific erosion, the "habitat Mt cypress lumber" and around the
shape become an excellent landslide topography and hydrology classroom.
Yuanyanghu within Cilan Mountain Cypress Forest range, that is created by the
collapse of the mountain lake, and "habitat Mt cypress lumber"” security perimeter
leave Mau North Shore, the show on the gravel fill Lan Yang River and valley slope
complex type landslide interaction. Powerful energy scale terrain role in this
interaction with the forest is the future inspired by the collapse of the mountain
ecology outstanding environment.

"Cilan Mountain Cypress Forest," the sacred trees, endemic species, alpine lakes as a
natural monument, not only to the history of deep, ecological, scientific significance,
alpine lakes and surrounded by swarms of giant trees Yuanyang Lake Nature Reserve
in the clouds and the Four Seasons transform constitute natural beauty, as early as in
the legend of prehistoric Atayal, gained the sacred place, and today is one of the
"habitat Mt cypress lumber,” who moved to visit important views, though no Shei-pa
mountain landscape on the scale shock, small and primitive natural landscape, rich,
changing it is a rare beauty. "Cilan Mountain Cypress Forest," the last one, is not the
most important outstanding universal value, is that it is consistent with "the aesthetic
login standard."

3.1.c. integrity

Taiwan's mountainous terrain remains of glaciers, and global climate change research,
have pointed out that the natural history of Taiwan Ice shocks evolution. Glaciers and
mountain building, is to facilitate policy Yelin Nan moved north to reach the main
cause of the subtropical island. Mesozoic gymnosperms from the Triassic (about 200
million years ago), but the arrival of Taiwan cypress wood species and time is
something the late Tertiary. Upon arrival, Taiwan and Taiwan red cypress cypress and
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Japanese cypress species isolated evolution, the big early in the Quaternary Ice Age
on several times.

In other words, Taiwan cypress species in the natural history of recent times, is the
independent evolution of the island of Taiwan, recent glaciers millions of years of
shocks, at an altitude of vertical height, the passage of Taiwan in the Taiwan mountain
juniper species migration, adaptation. This is a fact not only shows the independence
of Taiwan cypress lumber, complete natural evolutionary process, also pointed out
that its long-term adaptation to other animals and plants and their symbiotic whole
landscape ecology, historical track were performed, and cypress lumber itself as a
refuge for other species of the Ice Age ecological functions.

Giant orchid habitat conditions in Berlin flat, but also Taiwan fir, yew, fir and other
rare conifers torreyanic associated, and the Formosan black bear, Taiwan serow,
muntjac and other animal activities in Taiwan. Here is an important habitat for rare
wildlife in northern Taiwan. Blue fog forest plant species habitat within the 200 meter
and 106 genera 314 kinds of families, of which there are 103 kinds of Taiwan's
endemic species, of which there are many endangered species in Taiwan, such as
Taiwan, Lycopodium, fern grotto, five of the Senate, Samsung Dendrobium, East
Black Mitsubishi, Taiwan fir, Taiwan cypress, incense cedar, yew, torreyanic.

Mt forest habitat area of about 45,000 hectares, natural cypress lumber total volume
of about 4 million cubic meters, divided into North and South, two blocks south of the
block is today mainly cypress forest forest habitat Mt Distribution. Natural cypress
lumber distribution area two blocks total about 1.5 million hectares, more inaccessible
save the original look. Cilan Mountain Cypress Forest included within the scope of
Yuanyang Lake Nature Reserve, an area of 3.47 square kilometers, is an original,
intact forests and alpine lake ecosystem. In addition, within the "habitat Mt cypress
lumber," there is still much to be designated range, save the cypress lumber area.

3.1.d. authenticity

In addition to natural reserves, within the "habitat Mt cypress lumber" range many
woodland experienced deforestation or selective cutting, not the original forest.
Conservation management because of hunter-gatherers is not long enough, the effect
of poor management, was severely disrupted in the cypress lumber Fauna has not
been restored to its original forest level. Work in this area should continue to promote.
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3.1.e. protection and management needs

Currently "Cilan Mountain Cypress Forest 'range has been marked with" blue wildlife
habitat critical habitat "and" Yuanyang Lake Nature Reserve "strict conservation of
animals and plants in the region, and has forests and lakes ecological observatories, as
well as providing research facilities, some of the region outside the buffer zone to
promote eco-tourism, the district neighboring areas also have the Forest Service is to
promote community forestry development. Future recommendations on existing
upcoming reorganization of the unit into the Forest Service's "Guojun ﬁ'*!f E &
Veterans Assistance Commission forest conservation career management office” base,
building a modern world heritage management agencies, combined with the central
and local agencies, and academic institutions promoting community participation
management plan, on the one hand to strengthen the conservation work, on the other
hand the development of sustainable industries.

3.2 Comparative Analysis
3.2.1 World Heritage login standard comparative analysis of the tenth item

Currently the world's only seven survived juniper species, if the Mexican species
regarded as subspecies, only six kinds, were distributed in North America, East and
West coasts, Japan, Taiwan, and mainland China and the entire Asia-Europe land
mass, has not been found in juniper distribution. Learn from the growth environment,
now the world's major ethnic cypress, are located in the east and west coasts of the
Pacific wetting mountain. Here in North America, East Asia type Chamaecyparis
coniferous forest system, only Taiwan cypress lumber located in subtropical regions.

Ice forced mass migrations north gymnosperms, cypress increased from the north,
through the bridge gradually southward. During the Tertiary, Japan and China,
Huazhong connected connected to Taiwan and southern China, due to the fall of the
East China Sea continental blocks, resulting in Japan and Taiwan and the mainland
plots separated to form the current distribution. In the current seven kinds of cypress
wood in North America there are three kinds, there are two kinds of Japan, there are
two kinds of Taiwan. Taiwan's two kinds are:

Taiwan red cypress (Chamaecyparis formosensis Mats.), Fame Taiwan Red Cypress.
Tree height up to 38 meters, diameter up to 1.7 meters, located in Taiwan an altitude
of 900 to 2700 meters of mountainside or valley areas, the lower Taiwan cypress
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habitat, and hemlock, pine, yew, Taiwan fir Mixed, mixed broadleaf or also into
massive Chunlin, scented wood.

Taiwan cypress (Chamaecyparis taiwanensis Mas. Et Suzuki), fame Taiwan Cypress.
Tree height up to 35 meters, diameter of up to 1 meter, located in Taiwan from 1300
to 2900 meters altitude mountain, often with higher hemlock forest Mixed, often at
lower and Taiwan red cypress forest Mixed, some Chunlin person. In general, Taiwan
cypress distributed in the same area, the more Taiwan red cypress were high of about
200 to 500 meters. Tree spicy flavor. Another Taiwanese white cypress, fir common
name for Taiwan, regardless of the cypress.

"Cilan Mountain Cypress Forest,"” this condition to meet the World Heritage criteria
tenth login, login standard biological diversity, which includes a unique conservation,
endangered species required for the most important natural habitat.

3.2.2 Comparative analysis of the World Heritage Log ninth standard items

Taiwan's mountainous terrain remains of glaciers, and global climate change research,
have pointed out that the natural history of Taiwan Ice shocks evolution. Glaciers and
mountain building, is to facilitate policy Yelin Nan moved north to reach the main
cause of the subtropical island. Mesozoic gymnosperms from the Triassic (about 200
million years ago), but the arrival of Taiwan cypress wood species and time is
something the late Tertiary. Upon arrival, Taiwan and Taiwan red cypress cypress and
Japanese cypress species isolated evolution, the big early in the Quaternary Ice Age
on several times.

In other words, Taiwan cypress species in the natural history of recent times, is the
independent evolution of the island of Taiwan, recent glaciers millions of years of
shocks, at an altitude of vertical height, the passage of Taiwan in the Taiwan mountain
juniper species migration, adaptation. This is a fact not only shows the independence
of Taiwan cypress lumber, complete natural evolutionary process, also pointed out
that its long-term adaptation to other animals and plants and their symbiotic whole
landscape ecology, historical track were performed, and cypress lumber itself as a
refuge for other species of the Ice Age ecological functions.

Giant orchid habitat conditions in Berlin flat, but also Taiwan fir, yew, fir and other
rare conifers torreyanic associated, and the Formosan black bear, Taiwan serow,
muntjac and other animal activities in Taiwan. Here is an important habitat for rare
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wildlife in northern Taiwan. Blue fog forest plant species habitat within the 200 meter
and 106 genera 314 kinds of families, of which there are 103 kinds of Taiwan's
endemic species, of which there are many endangered species in Taiwan, such as
Taiwan, Lycopodium, fern grotto, five of the Senate, Samsung Dendrobium, East
Black Mitsubishi, Taiwan fir, Taiwan cypress, incense cedar, yew, torreyanic.

Cilan Mountain Cypress Forest in this condition, to meet the standards of the World
Heritage Log ninth, ecosystem login standard, which represents the current global
cypress lumber in subtropical alpine climate change adaptation process, as the cypress
lumber species ecological sanctuary key, only habitat.

3.2.3 Comparative analysis of the World Heritage Log eighth standard items

"Cilan Mountain Cypress Forest,” and even the history of Taiwan's entirely not long,
not much fossil, but on located near the Ryukyu Trench and the Mariana Trench
intersection of new tectonic belt, much higher than the elevation of the ups and downs
of the Yakushima, Kuroshio bit closer to the Western Pacific region, making it
suffered frequent earthquakes, it is the ocean, atmosphere interactions occur relatively
strong, create high water and heat conditions, the role of hydrological terrain high
energy landscape ecological environment, ecological topography one of the best
model or research potential landslide ecology.

Cilan Mountain Cypress Forest in this condition, to meet the standards of the World
Heritage Log eighth, topographic and geologic log in standards, it represents an
important extant geology, topography role performances paradigm.

3.2.4 World Heritage login standard comparative analysis seventh term

Cilan Mountain Cypress Forest for its uniqgue mountain lake and fog forest landscape,
demonstrating superior quality and beauty of natural phenomena, to meet the
standards of the World Heritage Log seventh, aesthetics login standard, which
includes outstanding natural beauty.

3.3. The outstanding universal value Cilan Mountain Cypress Forest of

Outstanding universal value "habitat Mt cypress lumber" is reflected in the first place
it is to preserve the unique, the most important habitat for endangered species on the
ground, including the Taiwan red cypress, cypress high Taiwan, and Taiwan Endemic
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Species biodiversity. Montane forest ecosystem composed of these unique creatures in
the global climate change, the new tectonic movement, great academic value, but also
many subtropical and temperate biological changes in the environment is an important
sanctuary. On Cilan Mountain Cypress Forest and is located near the Ryukyu Trench
and the Mariana Trench, the new tectonic movement of the intersection point belt,
beyond the ups and downs of the higher elevation of Yakushima, closer to the Western
Pacific, the Kuroshio location, making it suffered an earthquake frequently, it is the
ocean, atmosphere interactions occur relatively strong, create high water and heat
conditions, the role of hydrological terrain high energy landscape ecological
environment is one of the best potential ecological study topographical model or
landslide ecology. Its unique alpine lake and fog forest landscape, demonstrating
superior quality and beauty of natural phenomena.
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4. Conservation status and factors affecting heritage sites

4.a. conservation status
4.a.1 Conservation in Cilan Mountain Cypress Forest

Currently Cilan Mountain Cypress Forest is divided into two sections: Cilan Wildlife
Refuge and Yuanyang Lake Nature Reserve. Facilities for supporting environmental
mornitoring and studies are established. For reducing the environmental impact, the
daily capacity of the number of visiters is set up by the administration, meanwhile the
tourism around the protected area is encouraged.

4.a.2. In cooperation with communities

Within Cilan Mountain Cypress Forest, there is no settlement. However, aboriginal
people around this area has a long tradition in taking natural resources from the
cypress forest. Forest Bureau has been involving in developing the community
forestry around this area. However, there is still no agreement between the
government and aboriginal communities in join-management.

4.b. factors affecting heritage
4.b.1. the Pressure of Development

Currently the tourism demands by citizens attempting the protected area and the Ilan
County Government's requirement on developing tourist industry, as well as the
requirement of neighboring aboriginal in using natural resource, brings Cilan
Mountain Cypress Forest a significant pressure.

4.h.2. the Environmental Pressure

Cilan Mountain Cypress Forest is an important area for ecosystem service and water
supply in northern Taiwan. The stability of Cilan Mountain Cypress Forest has a
significant influence in delivering water and sediment downward the streams.

Because of land use development and deforestation in the past, the cypress forest
looses its fully ability in responding the environmental fluctuation and climate
change, espetially during the extreme events. Future climate change caused by
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extreme weather events, will require better catchment management, in order to relieve
the pressure on the downstream environment.

4.b.3. Natural Disasters and Risk Management

Within the Cilan Mountain Cypress Forest and the surrounding area, there are many
landslides. They often takes place at upstream areas of drainage basins, where the
rainfall intensity is enforced by the orographic condition. It brings tremendous
sediment yield into Shimen Reservoir, and reduces the function of the reservorr.
Along Lanyang River, the attacking of floods on foot-slopes creates landsides. Both
floods and sediment run along the river, and puts hydraulic facilities and land use
under threasts.

In 1950s, there were frequent typhoons and destroyed many farmland along Lanyang
River. That series of events had forced people to move upto hillslopes to make a
living, and consequently it brought even more serious hazards to residents and land
use around, until some conservation measurement were installed on hillslopes. In the
beginning of 21 century, frequent attacks of typhoons takes place again. A well-
protected mountain forest is the best defence to natural hazards and the damage from
them.

4.b.4. the economy of conservation

Currently, in Cilan Mountain Cypress Forest and around, eco-tourism has been
developed. But, the business was built on the contract between the government and
the private company, whose benefit would be delivered mainly into the urban-
industrial area, rather than the communities in the countryside of Ilan County.

Case such like Qalang Smagus is rare, and it has been built upon the intimate
cooporation btewen the leading group of the galang and the private foundation or
individual from the lowland. All benefit from the development of eco-tourism goes to
the community and is redistributed equally into individuals.

It is suggested that an investeemnt on the development of communit forestry, with the
capacity building on the management of B & B, could bring the economic benefit to
the local communities, meanwhile release the pressure of tourist industry on Cilan
Mountain Cypress Forest.

106



103 1% -08.1- i#--17
5. Heritage conservation and management

5.a. ownership

The area is undercontrolled by the government. Howerver, there are several Atayal
settlements around Cilan Mountain Cypress Forest, and there is an on-going
argument on the ownership of the land between the government and Atayals. A
certain kind of joint-management has been suggested, but has not yet built. There is
a conflict between the Indigenous Peoples Basic Law (established at Feb 2005) and
Wildlife Conservation Act (established at Jun 1989).

Design 5.b. works on the protected areas

The whole area has been delineated as a protected area. Several sites are declared as
the core area and are opened mainly to research groups. Projects being granted by
both central and local government are practiced annually for either environmental
education or training workshop on conservation of Cilan Mountain Cypress Forest.
This is a part of work in building capacity of local communities in running eco-
tourism, and in offering a chance for citizens to have the ability to participate the

conservation of Cilan Mountain Cypress Forest.
5.c. practice tool for conservation

Regulations and institutes have already been built for administrating Cilan Mountain
Cypress Forest. The Committee of Cilan Mountain Cypress Forest for Promoting
World Heriatge is established as the mechanism to develop the conservation
programme of Cilan Mountain Cypress Forest. Management plans and the state of art

of the cypress forest are reviewed annually by the committee.

5.d. heritage management plan and related planning and programs

(waitinmg for recognized)

5.e. financial sources and scale

The investment of building Cilan Mountain Cypress Forest as a World Heritage and

that of its management are mainly from Forestry Bureau. The research funding is
mainly from Department of Science and Technology, while the development of local
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communities is supported by the join work of Forestry Bureau, Department of
Cultural Affairs and Concil of Indigenous Peoples, and/or through the help of Ilan
County. Few private funds are available at demand for aboriginal communities.

5.f. conservation and management techniques and training sources

Workshops are regularly opened for training and educating the conservation of Cilan
Mountain Cypress Forest by both central or local government with the helkp from
either academic societies or NGO.

5.g. tourism and recreation facilities and infrastructure

A park of sacred giant trees is established for daily visiters. A second such area, called
Cypress School, is also built with self-guided education system. Yuangyang Lake
Nature Reserve is partially opened to the public under the capacity control on the
number of daily visiters. The accessibility is promising by public transportation, and
facilities for accommodation are well-established, including villas, hotels and B&B.

There are Lanyang Museum and Yuanshan Education Center in Ilan that offers visiters
places for environmental education on the natural history of the cypress forest and the
history and culture of the Atayal.

5.h. showcase and promote the heritage and related policies and programs

Forest Service and the cultural department, as well as local authorities, a number of

plans to promote the heritage of environmental education, eco-tourism, community
work force training.
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6. Monitoring

6.a. measuring key indicators of conservation status

Although there are a number of studies have been eligible for ongoing conservation
measure and monitoring key indicators, such as the daily record of number of visiters,
no research on the assessment of sustainability of conservation management.
Although the environmental monitoring platform was established in Yuanyang Lake
Nature Reserve by Academia Sinica and a reseach complex is built nearby, more
stable and better systems is still needed. Indicators for the forest ecosystem should
include three aspects: ecological, socio-economic and environmental impact. In terms
of the forest ecology, the key species (such as black bear, muntjac, serow, the growth
of cypress) must be monitored and the method should be reviewed.

6.b. monitoring administrative consensus for heritage

Currently, monitoring and the results show a public information platform, to be build.
Recommends Ilan University and Heritage in the future governance of agencies as a
base, through the central, local and community consultation consensus in order to
draw up an implementation regulations, and by the way participatory governance
institutions, the nearest monitoring the implementation of the outcome.

6.c. previously reported results of operations
(chosen by the Committee)
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7. References

7.a. photo and video investigation findings and audiovisual image inventory and
authorization form

Figure 11. A primary Taiwan hinoki cypress forest on the upper hillslope and a
planted forest on the lower hillslope in Cilan Mountain Cypress Forest.

Figure 12. Natural seedling of the cypress forest after deforestration.
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Figure 13. The sacred garden in Cilan Mountain Cypress Forest with some giant
Taiwan red cypresses (Chamaecyparis formosensis) that are reserved for natural
seedling after deforetration. It is now an important field site for environmental
education.
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Figure 14. A view of primanry Taiwan hinoki cypress forest inYuanyang Lake Nature
Reserve.

Figure 15. A landslide complex next to Cilan Mountain Cypress Forest on the main
stream of Langyang River.
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Figure 17. Taiwan red Cypress (Chamaecyparis formosensis) in Lalashan Forest

Reserve, which locates at the north of Cilan Mountain Cypress Forest.

114



103 k% -08.1- #%-17

Figure 18. A 1500-year-old Taiwan red Cypress (Chamaecyparis formosensis) with a
diameter of 3.7 meter is protected nearby a hostel that serves tourists in Cilan
Mountain Cypress Forest.
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Figur 19. A view of Cilan Mountain Cypress Forest from Qalang Varloon where used
to be a stop and control center the railway for forestry. The straight motoway down

the hillslope was the route for the railway before.

Figure 20. A view of Qalang Smangus locating at 1500 above the sea level nearby

Cilan Mountain Cypress Forest.
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Figure 21. A view of disturbed forest during the dry season (winter) in the valley

nearby Qalang Smangus.

Figure22. Modern vegetable cultivation on river terraces nearby Qalang Manauyan
along the main stream of Lanyang River.

117



103 k% -08.1- #%-17

7.b. and evaluation of conservation work related files, heritage management plan or
related plans replica

Figure 23. The field workshop for training on the survey of Cilan Mountain Cypress
Forest in 12 Sep. 2013.

7.c. Heritage recent survey data and record date
(Resolution by the competent authority in the future to provide information platform
built)
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8.a. preparations Leader

8.b. official in the land of institutions, organizations

8.c. unofficial institutions, organizations

8.d. Official Website

(More relevant build complete, and then make the directory)
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As | write this at Darling Harbour, the sound of Cook Island drums and Pacific
voices are echoing all over Sydney Harbour. The young people dancing and singing
are welcoming for the first time in Australian history a flotilla of Pacific Islander Vaka
Moana and Takia that arrived here this morning.
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This flotilla brings a message of hope that we can all work together to address
climate change.

The Mua Voyage has boats from Fiji, New Zealand, Cook Islands and Samoa and
sail with Pacific Island sailors (including crew members from Tonga) navigating their
traditional Vaka Moana guided by the stars and working with nature.

Early this morning, the Vaka Moana were escorted into Sydney Harbour by an
array of boats, the official escort from the National Maritime Museum, Sydney
Harbour Police, a yacht with proud Pacific Islanders including myself, Sydney
Outrigger Canoe Clue, East Sydney Outrigger Canoe Club and Pacific Dragons
Outriggers.

The welcoming crowd at the National Maritime Museum met the Pacific crews
with a formal delegation from the IUCN, the Australian Maritime museum, dignitaries
and Gadigal elders who welcomed the crews with a smoking ceremony. A huge crowd
of Islanders from all over the Pacific embraced the crew of the Vaka with Maori haka,
Samoan Siva, Tongan Tau'olunga, Fijian Meke and Cook Island Marumaru atua.

To see the ancient shape of the sails, flanked by Sydney's outrigger canoe clubs,
sailing up Sydney Harbour made my family so proud and also relieved to know that
once again Pacific Islanders were re-learning the navigation tradition of old and
championing their message of working together with each other and nature.

After five years of working away from my family in Cape York on conservation
strategies with Indigenous traditional owners, to share this moment with my family
and Indigenous colleagues from Cape York and CSIRO has made it even more
special. It feels like a meeting of worlds and cultures - traditional and modern - all
with a shared value, of caring for our environment together.

It took them 60 days sailing Gauatoto across more than 5000 km in South
Pacific. They were navigated by stars, with the application of their traditional skills in
using winds and currents. The flotilla brings "a message of hope that we can all work
together to address climate change." (Melissa Sinclair, 2014)
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world work together, we can save the planet.”(R§] = ) -
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FEE300 % 0 AFEL0 L BRERE LR o i5- BARMEEW
PEH LA ke A B R d R E A BRI R B AR
B oo

ﬁﬁﬁ%?\§@~%ﬁﬁk%’%@w%iﬁﬁ&
Rp L 1 heg A B A A el H R AR
L4Fend 3 LAR(mountain ash) o 2 3 B Ak e 2 5 A "“ED
(Blaxland stringybark » & ¢ Eucalyptus blaxlandii) o ipAB G g4 (red
spotted Gum > & ¢ Eucalyptus mannifera) ~ # % 541 = %4 (Blakelys red
gum > & % Eucalyptus blakelyi) ~ ‘= #e & (Red Stringybark > & ¢ Eucalyptus
macrorhyncha) ~ # & #(forest oak # # rose she-oak - & % Allocasuarina
torulosa) -

W~
N

F 2RI

575
BT ook
s

l‘:&
i

C
<

BE A BB > G S ﬁﬁi;}%}(bottle tree » § ¥ %4 Kurrajong tree >
A_Brachychiton ™ 31 fa/B8 &5 & A& A A A fL) > A Ew R A
AlF i=4(red cedar » & % Toonaciliata » FI&7# A F i om (7 2) ~ Eeit
(blue gum) % & trte s - 2 2468 hd b 0 5 FhEHat 44 15 #Hbrown
barrel » & % Eucalyptus fastigata > & ;2% L % 4c4]) > & &=+ (Manna gum >
white gum > Ribbon gum - Viminalis > § % Eucalyptus viminalis) > 2 7 4| (black
sallee # black SaIIy » B 2 Eucalyptus stellulata » # £3Y2W L a 3 8) 0 v &%
* (white sallee ¢ snow gum - ¥ % Eucalyptus pauciflora > # £t {83 F L
o) £ figH(mallee » £ 41 B 5§ Ll > £ AR L0 %k
B) o M2 < gpt(messmate) o {6 Ldp ¥R K - Axehd X ] S 3
E. acmenoides ~ E. cloeziana ~ E. exserta ~ E. macta ~ E. obliqua ~ E. resinifera -
E. robertsonii ~ E. robusta ~ E. tetradonta o & # & 5% ° % {p 2@ BN Fedko
Mm% R KA e 2 RT3 & ( Leptospermum)fe i 4 (Baeckea) 0
A X FRE o
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BB F Lo iE ¢ 35 2R i (Lookout Walk) ~ & # 4% ig (Waterfall
Walk) ~ % & # i (Plateau Walk) - % = % %% " BOER R wET
o RIRAE S W B SR 2 B R AAHE (G B
PR NMFKRT K)o T ¥ "F‘:I‘l'ﬁwg A LR i Ad e T
Byrt T 2 iR A CERE T ICRE LR SEE TSy
B Ao 0 A ETR S H NIRRT e ST 0 2 S Y SRR REA
I. o

Bl A~ R k2R %E“’mﬂiﬁl?\’ﬂﬁﬂﬁ(%i&’
http://en.wikipedia.org/wiki/Nattai_National Park#mediaviewer/File:Nattai_Nation
al_Park, Wollondilly_Lookout_sridgway.jpg)

ERPAF(F - M) 24 Ba s 150 22 6 fF%aTe §4
F g A A FLERREA B s Fl% L& L E ) P (Little River) ~ § 3¢
& 2 ;7 (Wollondilly River) ~ 7R & i@ s 11 2 v % E G » AL R A ERE
Ao AL B2 FARFRBFAGERL L v AAPFF I ORI 2
KA 0 B REK L BRI

T A EIRE ) 2 %S F (Nattai State Conservation Area) ~ # 3 4% jF 1 * i
7 % (Burragorang State Conservation Area) ~ # £ & i@ 1 % TP e % FiE 3
2% LET FE Y2 %5 % (Bargo State Conservation Area) 2 2 4o 4
B NT SR - iﬁéﬁz(Picton — Mittagong loop railway line) > & = %
Wt e P B AR RS F 0 s 80 v ROF R RS (Wombeyan Caves Road) >
TREFRLIEET R (Yerranderle State Conservation Area) °

pL 3 0 A 7 (Blue Gum Creek) - 7 12 4 £ 4% 4 (Sydney blue gum) &
LEaFEL % A1912 i}“ Myles Dunphy {= Herb Gallop # i= %% §  i&
rpte o RERS R A PRIRT Atk 0 #prdes o Ak 1920 3] 1930 & AR AT
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& - Dunphy * 1932 & etk EUR AT 0 ¢ 4552 VIR RRA
Bl o e L3 5] 1960 £ Rz & it By T A HEA R BARALY EE R 0 A A
SR R RS FE F) 1991 & 4 R F R o

T R Efrs B2 (84 "'f)?? EARFEEEDEER AT AR o F
P A e ﬁ‘fflﬁ EEuE Y - 3 “:tw%% FoLfgak Bk B
TR AR § 0 0% U 1950 *t«mm R AT B AL o 2K K
Apfodid Bk EGER > A HEHRL A 0 A KBERNE L FTRTELR
AR hE AR LA KRR AR FEFLE 0 4 MR LA RLE
HERBE o Bk F R ol ik FBTLFA B LAEREE 0 KEE &
4 %@Jﬁ&ﬁ#ﬁi o g;‘%a Henlie RO o FREfRAE < 2R
PR R RO B R R AL G e A JE K B ATENITE o

P

B4 - BziE2ELMtYengo): Bl+- 2 ER7raFlEgse v EF e
(http://www.environment.nsw.gov.au/NationalParks/park AboriginalHeritage.aspx?i

d=N0068)

iiiiﬁfl?\’é[ﬂﬂivﬁ’ (R 4) > BEAAE FF (Biamie) ¥ P E4F 4

Bo s fER LT ,wﬁ¢l%mﬁﬂ’ﬁ{£%ﬁ—WHuimo
ROAXNAMEGLEET Y28 F §T2% % ﬁ?@#%friﬁh{a]‘jiﬁ&;‘;&?“

EE e BRRS D '“*—“*%4“ s F At 85 2 s 4 i (Lower
Hunter) » & 4§+ 7 §w * 5 2% » § 3kt 1993 & & P4 (Bucketty) X
oo fe- HBRE AR N2t Pz 7 RS (Bucketty
International) & = % % 4T » & & 1995 & &g — Ak LI o

‘-\«1-
{lﬂ\

AT R 1999 E BER R FlrT e 2 B ehg 2
Borgrmos 29 e 2 g (Convict Wall)feak % @ * eh@ = 13 o B 72
PARE T IR AR FE DS HRTE B AHRVCER o ATe & F SRS
EfeT U At R R LR 0 30 2000 & 47§ % B f2 & X 4(Memorandum of
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Understanding) » &2 = $u At % - A2pb b S BEAR T F o A3 EE Lienz
CEEM S HES2T P LA ﬁ—#mﬁdr”” &fwﬁr LRkl 5y £ A ¢ (Central
Coast Hunter Range Regional Aboriginal Co-management commlttee) B RTR
2l ] o B BT 4 4 4 PR3 ad National Parks and Wildlife Service) - 42 %
olg g Roe
#@%a&%ﬁgw{ﬁﬁ34§3ﬁaﬁﬁw$¢@#§w%
(Narrabeen sandstone) » g fs 2 2R (Hawkesbury sandstone) & # v _P

B B fS ELiTA e ;,%64 fF b a5 v | #(Wianamatta shale) »
OB AR EF RS 5L D @ m’fbﬂpﬁ HELEER RA
%ﬁ#&$'mwia LEgr WA EALFRPHEEFNE S
Ma g F afre ¢ e B (0ld Great North Road) ng ERANFAEHE
" R T R i’é%‘f‘—li‘l)‘t LERRLA T A BFOSE  FE G
ﬁ‘?#‘%#&%’ﬁ*¢ﬁ°'§~Eﬁmﬁﬁm@%¢ TEEF g
Tig- BREE A pRPRERNY A FE RAER S H - B p R
AT EE R R ITTE S o —‘Eﬂ“&*njﬁ'%ﬂ%ﬂﬂ P ATR AT FER R
3+ 1826 7] 1836 &= 2 5 240 » T £ af H e A % (the Hunter

WMW°1—MV<4#?Jﬁ%ﬁ%ﬂmlﬁﬁm’mﬂp PR ]
2_ imﬁna) * > @ 1830 & 2 4 1) A7 F(Newcastle) 2. FF sk B 2 i o ¥ - iF
PIEEA RS 5 5 KipE o d M o

T- BBy ini- B YA
PR EHEY o B Lk R AR A RTINS NI
BEFROINEFZABEFRBRE G - 2 %ﬁﬁ#mi LEL 0 R IR A Een
i sE R KR AR A IR B B > U F A nd e ) 2 50 5]
HRAREF > T4 THNE AT A BIRBDE X e AL R ok
R - B FEY kA SRS RAN BARFRAIEDEF
E LB e T FE X AT G HATIRE X 2R SRR T Rl
# e
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DERRES SRR EN LT S ICE YN
http://en.wikipedia.org/wiki/Wollemi_National_Park)

P FE o B 72 F(Wollemi National Park) /& 5% % 2 $4 2 3 (Sydney Basin) &
G40 5 HACE 50 5 2T 0 LALR A B b PR A > (Wollemi Pine - £
& Wollemia nobilis) « 2 4 & 12 & 35 p 6% = + § & H3ee jd5 3
1994 & fpt g P FE L ’f?ﬂa\'m Jieo} HRFL o FIAHERAT R E A A Fle
EoBIFRAHI BEE BRAFIDNS 0 AR IS A
g%‘?i#“ﬁ‘ﬂ*‘ﬁﬁ’“ﬁ o g Lol R

PAEARRLB 0% A JIRE > BP e T0/87 ks Hip
10%05 A d th s Fip s ¥ ¥ RE o P HFIT" Feend i85 58 fite B o 38
fayit 23585 47 0 A6 A L H 4 o ‘,$ TRBEA I wmRF REL AR
A (Wollemi Mint Bush) » 1981 # % 7.1 Banksia conferta subsp. Penicillata » 12
2 3T A g Mih- 8% 4] - Wollemi Stringybark » % 475 # 48 -

ﬁ*ﬁ@?ﬁﬁ—ﬁ’ﬁﬁiﬁa%’H5@Wﬁiﬁiﬁé?1%ﬁ
x#% o #7 > Eagle'sReachcave # 3] 1995 # 4 4k fk3i* £ #F 1 > 3
m%ﬁﬁfﬁﬂﬁﬁﬁﬁmﬁﬁoﬁ%iﬁfm’*%**ﬁ#mm;

oo UAATIRLEAFETT 128 0 B Y A AE PR - SR S B el

4 terw 4 $i(boomerang) o d U ZEEE R o I LR B AER Y o

AR R RS Flene Fixid o el BT f{ 2w mﬁf BT BT 42
P AR A e P A R ot NG v R A
(Wianamatta shales) - = #p % ¢ # 12 5. 19 2 ) £ (Hawkesbury Sandstone) » =
e 5 ) chih £ F ¥ 4t (Narrabeen group) » © % ¢ 2 = fp ke chiz 23 0%
& # (Illawarra coal measures)fe 8 fF 5 3& & T R s Fk B/ A7 o
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e B v F# (Wianamatta shales) » /2 3 > #icR) 2 &R £ &R 0 R A
PEGARYPE LA v TR ind z//pé(Hawkesbury Sandstone) » ¥ &
BT o R BRI REX FE M) # (Sydney sandstone) > & 5 7 B
(Yellowblock) » 2. ¢ 24 = dpke @ #jEs > i fHa km%ml//wﬂ'é‘ 510
WMEH > FKkER > 77 BB RELZHNH AL A2 PR
B e e RE R DR 2 hfl 4 .

ZHPETESH ~at* > AF S RAAEFTNEGI S ORT] U
CRF 18k AP 190 B AT MBI S AL o LIS T
B EF PR o RS 2N BE(R )
Falconer(2010) teds it 2 fiz— AP PpFiz » SR B ¢ 2 4 5% £ 8-
BAHL G HEFGRAFT- BB ST IPAR 12T {54
FeiEd o

Sy

e
i 1
—
=
-
.

10

D ERESN L g %ifﬁé@f*’%iﬂhﬁﬁ - B g
e ARPARR o R T {5 AskauEd o | -Falconer(2010) -

ZHEHE DTN {P#; HURM o ¢ TR CTERE CBEE S FK

#(claystone) ~ f 3. Efof B R AT AP o B LR R BIAZS=Z Bk j‘u{rﬁ
t%ﬁﬁﬁm@ﬁo¢$t%ﬁﬁ%11’M{ﬁi@mw:gﬁ%@’ﬂ
¢o& g i endT 8 & 3 (Newcastle coal measures)fra i ehix 4 3 0% k& 3
(Illawarra coal measures) o igdt 3 k& fejtd & o L A » 2@ FRFEF R
FAFRSHTRE T T AE L SRS A B RRT A
WoeREPFR - PHEELEHEDEW > BNER 288 d P kAl
:"..ﬁ SRS MBS ER RTF o AR T BT LAROEE A

VYT R A A SRR gk 4 o
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PEFHEEAMZHH ALY AL TR ‘,_,%mﬂ‘i% FElE e e
HEG MR HITRE T T ERET IR BT g F ARF
gEd SR e S FT A ¥ L= %&f@afﬁé;ﬁ% uég:#ﬁq\dﬂé v ofe § -
P RGN "S- 2 S CATE S Y S f?%%ﬁ%ﬁﬁ@%}@’ﬁ
W TR R o v #7 (Colo River) F1H ~ 3n4 7 i S RN B RS
Bl > v 5fre = fdrk ?ﬁ&i&mﬁ’ o

FT- BRRSFLT AP0 - ko RIFNEE - UEFFEER 0 P
e lg‘fﬁl PRI A BPRARRAH D GlAe kTR Livd RARFE G B
B A R R PR o AN R R X7 B - Rk
%ﬁ@ﬁQa”ﬁ°“W~¢ﬁ%kmp@wp’ﬁﬁwi’aaukﬁﬁ
P BRBACHER LF P EEF ) ERREFLEEL A0S F- L
LS B it B A

£

@:4: ﬂ {1¢Wi§@#*iﬂ& o Bttt 4 BT LR RS F
FE v ¢ R - {ﬁ&«r¢ﬁﬁééoki¢ﬁﬁggﬁp+
Ak B o BET A4 9 60 7] 180 2 2 o (b3 4216 100 § 2 E(LF
'%Q\E_)o

FLRFEF ~FL2 A RE CHORRE > - BRT2TF 200
B3 BB o) w%?fiﬂﬁ% 80 =2 jeo VN R F] G 3R A il A
B oo 1 E G F (inholdings) - @ A1 F B BT BE o inH - A& DR
B BB G AL 1215 ok (Mt. Werong) v B 8L A7 o Nepean 3R 2 F
g 8Ly a3 20 o 7 o

\

= B

L A KB E 0 B RS AT IR G 1100 2 % hE R
1 B E(Glenbrook) » 3% 7 45¢ o F 342200 2% 2% 5 #7

r%é]m h— 3o FRAEE A e Ka o FlRs e in Ba

wi L AR By TR o ¢ il B AP (Grose River) > 11 2 a4

9
P

. \B> \E\,
=1
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¥ LR e R AT AL o

» e g;;' B AKgE - B ¢ PRV eIz R
ER g LEHE AR Lot AoRAE o FeniT e

I I?_z}\}_%_)i% <o FRAR o FARBEABTGE o R R

Yaem B Lo LB A AR FERY A ) SR

# o 2 % ip(Blackheath)ers 43 ] » FIR G 32y o> ¢ A @ bk s

4

AL RMrE - anp &5 K4 (marsupial) - sk B (tiger quoll - ¥ £
Dasyurus maculatus) » 12 2 ;2 &+ 1§ 3¢ > fgvg(emu > & % Dromaius
novaehollandiae) - & .1 B % F1F 1000 fE 44~ - -+ 40 fEfepsE > # 7
45 fa e LA F ;#Pf P4 o el = L B (Kedumba Valley) 3 #g & eniftdie 4%
A (Camden White Cum) 2 # chjhdr 3 < stk - Bl B3 46 fof 51824 » 2 7
3 27 #a3 K# 4 (marsupial)fo 2 fa°F 2 oef 5L 45 H 3L p ‘w‘rv#’(monotreme)
Tha\u g+ B (Ornithorhynchidae){- 4-&&(Tachyglossidae) - i&42 e 5 #F42 16 200 & > Hr
WFAZHE 98 48 o 7| BAT R i #7H 1995 # ¥F 5 4~ 48 (57 ;2 (the Threatened Species
Conservation Act 1995) + = 4= 4 -

Powerful Owl (Ninox strenua)

Squirrel Glider (Petaurus norfolcensis)
Yellow-bellied Glider (Petaurus volans)

Tiger Quoll (Dasyurus maculatus)

Brush-tailed Rock Wallaby (Petrogale penicillata).

e EAF R RF - 57 RE KA AR HFEFE (Peripatus)
xS R F (velvet worm) > & 47 R iiprmmi # 4= & F® 4~ f8(Ecdysozoa) » i i
I & s 4 4 fd(Arthropoda) s77E 1 7 o

FGE= § L o B E08 % 4o fleucalypt) kst o F - BRIk
¢ 4 (haze) ; gi}u{fib« Lehd koo OGO - BRERE LT
fl475+(Rayleigh Scattering) « £ 4cfIMHE 7 7 R F > - LR P F B4 H o
RAE Rl ol LS R I B Lwtr%"oﬁwﬁéf Bk AR R R o L
i@ﬁ'ﬁ el f % PAcs > AL 0 DIRE o B LR R RS

TELE O FRELSRRET Féﬁ%mie’% o A xS 0 Tl ¥ RAR -
BASNFEEEMPRLERER S F 0 FLERKRR T AL LAIED -

FLRRSFlanF 733 % 0 i@ F € 4.3] Wentworth Falls {= Blackheath 2
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BenB g aMBaf ELfa -kt~ d > T2 gL HEnE
LE RS FIR o FIp OB % 4 iE (Lookout Walk) ~ % # # s (Waterfall
Walk) % kg (PlateauWalk) b # B2 ~ &7 - TR s

. B (Kanangra Road) i crp#e /® (Morong Creek) i@ v > 5 8 &= 4¢/7 &% ¥ # (the
Boyd River campground) » ¥ 14 & 3§ ©

PFEF UHERE I 0 AE O Bl B o 24 (canyoning) ~ £-F
(abseiling) ~ *%¥ # (rock climbing) ~ 5 4% . #¥ (mountain biking) - = % &% 3 3*
5 SR T R B PRI o i5 x}.lﬁﬁ»"{milﬁiﬁ« LR o T T R

e (Katoomba Scenic Railway) - 1999 # - &3+ % 3 £ 1.045 5 § » e &I
PFiFAs » PP ERETFED2009 & R )T 0563 FH o ik kR ¥igf
FAESS REAL RN ARESEREF > Ao BALGPAE LD
%ﬁﬁ*oﬁ*%iﬁﬁif ’%gﬂpiﬁ+m%£’ﬁ¢£$\ﬁ*
g Er o F s AP ERAEGORE AV LR FEE TR ¥ EHY
FERFEAER CHEE CHE RE -FHEAELEE > E R
¥ - REHEE ?f*‘i]“*% e fE Y é_ ¥ ugEEIIREHRNE A R E o
o ST REFREES EMEFYF > BT ERTETTORRE L 0

E FLRARFr 2R

o d R S e BR 2L AH A Flie- BEREA LA
é_#u RS SR A U F T pi,ff""} f_‘&—_ﬁir%ﬁﬂkfﬁjgmxj I% B o
a)‘-?f VB R Flen ElE? #f% R S P B AL o 48~ 2 H MR
Foos 2 B AR Ft R F o BB R sl o 4B i Glenbrook i
Bhe o — 3 mdv?‘\g{,ﬁ,,,r)s,pyum‘?zf,fl( HEGE) 1 P\#ﬂ?‘{

(Narrabean group)#) # #7235 = ¢ o
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=4 §_Glenbrook % # =k » 4B bebe 48 Glenbrook 3 & & 4% i » 1B
Glenbrook # % » 5 4%%g:g > > 28 24 o - = 1 & > Glenbrook f+ Penrith
River ¢ & = % Nepean River - B+ #_Glenbrook X & zhw L 4 = v R w) # #

B o

W g bR B # (Jellybean pool)im iR > A2e AT R G g iy o
A LS Glenbrook fv Penrith River ¢ & > = % Nepean River - = B + if 4_

Glenbrook " & #ho L 7 = & BT HEH 0 v ENEF ER E A BT ER
P RBIF o TR NTARR Y o FH BRI RO 0 X2 G S g
L gk Brggic- B /—&:m%%@’~ﬂ‘llfnﬁi’“f§mmpdﬁz’—
g zfmaf%,iafébﬁf - BER P4 § o 10 AW RARGE » R R R
J’?Uiﬁmﬁ—%iﬁﬁﬁ@am%?¢ﬂ°

B FLedp B2t ¥ S o bldok ELE R A ¢ o Champbell #5852

F#7 tch Blackheath - #% @ > Katoomba(®l= —+ w ) & < friehfp B o €2 H )
B ehk @ R T2 Katoomba » 9yl B sh2 (89 7R E L2 ¢ (Blue
Mountains Cultural Centre) s coox @ =k » g @ » Fldwe ¥ 2 & F B ¢ 3
ZWEBER L o

Bl- +w ~ 4 4 Katoomba v 2 sL(Bl2)2 {6 > ¥ H FFEFE L2 0P wmgn
Bt s FlEe b AL FE P REL Nz YEREY L (FT)

R AR PSR LR AR PR S B AR
FRk® o SRSEIERT L > 2FRETARDEHE LA A RER
PO E KT FERP o BRP O RGfrRF AL GRS B
EAR e
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Bt BzLmEwR* €20 “’Pﬁ;id'@]?\éﬁl?l"’wﬁ AR
R e Bt A AR G R R LN B BT 5P RS

b FET2 FE o L iﬁﬁifﬁm%*%°ﬁb’ﬁ 2
R RESA S TRESSHEE S 3R G &k E AL
rEREE AR B X% ”ik"*‘ﬁv BEER- &
PR ERPET kauEd o A F e 2 AR E A (R S

@ﬁ’ﬁ’?@ﬂﬁ'*’&@ﬁﬂ’4ﬁl 5 p NPT hE
WP EERELRRAF 50 AAER *“#'iiﬁ SRR A 2
F 2 E R AR R B R R (R ) A R R
s REFHM S S FREERE A ¥ 5% 2o lRIBST 0 A#HE R AR

&
%Lﬁ%@i%’l 2;“4}3%%5’;’7,&1\0

Wentworth Falls tracks and lookouts

SR Bz A ELRFOFIF TR N RSTR 0 BB EREE LR T
SF Bl EER Y X 2 HEREZEFER] T G PP ERE
etz 5 #5241 -

;%Jﬁlﬁ’_‘\g}mf’ f{mﬁ'é’r&u—,ﬁo ﬁi%)ﬁ‘ilﬁﬁzﬁmi'ﬁﬂ?;‘t

oA WEAERS ér%frr%‘r P BFERBEFAFR - L) - BEFEAR
Feuk A g e B EAE O Rl A AL, g E 0 — B 5 BrepL B AR TT > —’:
LT EREE BE ST )
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Flot- ~Fldim ﬁmﬁﬁﬁ HEIE *ﬁ?fiﬁr& ﬁ‘?ﬁw%’*

ARG AL > BRI A b A LB AHRFRT 0 N - BT

BRI KPR o %0 TR B2 AR rR B B 2T

P~ ] dakend FRFERRL s HA A pan s K d s VG T e p e

HSTHA - F LR H TR o (B2 2 ) 0 k3 R A e
RAAFT - ARN A - GEAPBANP REF B N RDEY 23 Y
2l e FuieniEE o FHERG L ol Lo 32 R

ARETET R A R- BEEBAHE B Gt o A A [ 2P A p N

U ¢

@:LA\f¢%iﬁﬁzﬁ%ﬂﬁ’ﬁﬁ%’uaﬁﬁPH%#ﬁ BT
WA B g AW IRRL o $ A s X3 e LG 3 e
HRFLHAL » SRG T e ATk 3 o AR

%1 FC B -tk 0 1878 & Britty North &5 B 6 T 219 2 ® iy Reny
B o v 2 R g K 2T 60 3| 80 2 & e | (oil-shale; torbanite) 5 & E
7 Katoomba Az F AR E L FHEFE c B F R T 0 R p AR REEE S
MR R R o KPR TR RR OB A o i &
1888 £ L E 't 7 A £ 65680 % > L3571 23 L1 LA B G b 60 Lk TR
FAE e BT EERATREMY cGLEYFRp B L NED B g
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SHEFEER G 0 5 SR e MRSk B LHE F
N FEEES TN EEEDE

Bl- — ’L [ T J#;}%, 2 ”(Katoomba Coal Mine 1880)ms\ Ji?f SR R

3l AHFEFRFAPLE < Dl Flek > g - BIT0 = ¢ 3 ghenfe
%31533:,4\_@{3%??@_%%? 1 BEARFN23 1R #;#‘J;wmfr”
FFF A F R E o RlY AR FEIE kR fLER o

1895 & #& T L+ F{%-A (Mountain Blue Gum > # ¢ Eucalyptus deanei) -
BRI EAEELRQET A A NEFFHUFBEAZEFEF D233 2 e
Fipfry et o Fp Baw AR E090% 0 2198 0791 > & p R
#E 1641 Ea B E 0438« FiRfra BhABEERS LS o

B ELieh a0 R IR E RIS dp it - YARANGY FR
kR ¥ gt oo o ?M#&ui%\ﬁmb ’ﬂ’iife‘?m@élﬁﬁ?
iSRRI T R Ry
B ﬂ%?{ql%lﬁm’*ﬁll_ﬁb\ﬁ]"}mlﬂ,i ¥t %—ulf“’;‘i{i e
f VT FE R TR BT bl 'i'i{— %ﬁfﬁ#ﬁﬁ R e g

"F

™
R I
t"\&

WA HEFHE 0 U E AL "Tm[ﬂﬁﬂff:\eﬁ FEOF R E o S FAEY
¥ ITFERADEM - - PR R RO T e R T o -
CREELALSE IR 1 itl?]?vl’\éﬁ'ﬁﬁif%smrﬁ FuRE LA o RRw G A
5 o blde Katoomba 77 i B E g BB 0 A AW FGBEEFE > A2

SRR ATERE S A REN(FIZ L) RN RERERT 0 K 2
e ] iR s A o
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M= =k Katoomba LB RS Fl2 it ¥ e PP YR KL S F R
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Abstract

Based upon available information on geology, landform, climate, biogeography and settlement
development, this paper aims to discuss the characteristics of landscape ecology in Cilan Mountain
Cypress Forest and its proximity. Through discussion, issues and management, items are suggested for
the governance of Cilan Mountain Cypress Forest. This is then followed by a preliminary literature
review on relevant studies and some case studies on world heritages and a discussion on management
guidelines and strategies of governance that may be applied to Cilan Mountain Cypress Forest. With
concerns to landscape ecology, geographical zoning, and the everyday practice of stakeholders, three
preliminary constructions are suggested: first, building up the monitoring administration section
and information platform for Cilan Mountain Cypress Forest and the surrounding area; second,
continuously promoting Community Forestry programs; third, improving and enhancing the operation
of the committee of the community development under the multi-level regulation. Finally, the paper
suggests some essential topics for future research.

Keywords: World Heritage, Landscape Ecology, Geographical Zoning, Community Forestry
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Figure 1. Geological profile of Hsuehshan (also known as Snow Mountain) Tunnel to the north of Cilan
Mountain Cypress Forest area.
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Table 1. Physical Properties of geotexture of the mountain range of Hsuehshan

T = =
S e | e Sl R M
FC 2.70 1.40 275 3.20 221
— MK 2.68 1.30 2.70 3.00 1.90
<\ST) TTS 2.68 12-17 2.72-2.75 3.0-4.1 20-29
KK 2.70 1.30 2.74-2.75 30-34 1.8-191
SL 2.55-2.69 1.6-3.1 2.68-2.75 4.0-8.4 1.7-6.74
FC 2.64 1.10 271 3.00 1.85

WESG MK 2.68
(SS) TTS 2.68 1.40 2.73 3.70 2.84
SL 2.57-2.68 0.6-3.7 271-275 [10-112 1.10-6.17
%’T%f) SL 2.55-2.67 0.3-0.7 2.64-2.68 1.0-5.6 0.5-2.20

BRIZIR : Chang et al, 2005; Tseng and Hou, 2008.
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Figure 2. The figure on left is a chart showing the area of at various altitudes of the northern section
of Hsuehshan mountain range, which is outlined in black in the figure on the right. The river
network in the figure on the right is defined by the catchment basin of 2.56 km?, that is, the
minimum area of the catchment basin in this zone is to be maintained at 2.56 km?’.
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Figure 3. Map of distribution of gradient scale of the three catchment areas in the northern section of
Hsuehshan mountain range. Figure on left shows distribution of area. Figure on right shows

distribution of gradient.
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Figure 4. From left to right are charts of probability distribution and theoretical simulation of the
gradients of Tonghou River, Ayu River and Dahan River catchment areas.
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Figure 5. Comparison chart of gradients derived
by the slope land development theory
and the average gradient of the
three catchment areas. Red square
represents Tonghou River, blue
diamond represents Ayu River and
yellow triangle represents Dahan River.
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Figure 6. Chart of area:altitude ratio for slopes
with an altitude below six degrees and
the area at the corresponding altitude.
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Table 2. Weather stations in and nearby Cilan Mountain Cypress Forest and information on

temperature and precipitation.
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Figure 8. Graph of relationship between altitude
and precipitation based on statistics

from weather stations in and nearby
Cilan Mountain Cypress Forest.
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Figure 9. lllustration of “island biogeographic
changes” in the mountain. Ice Age
quakes caused vertical movement of
mountain climate, resulting in isolation
and connectivity of mountain ecosystem
similar to island biogeography.
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Figure 10. Graph of altitudes of Atayal settlements
as surveyed by Mori Ushinosuke.
Names of the settlements are, from
left to right, Pompon, Yuyuehan, Yubo,
Hiyukan, Rumoan, Shikikun, Manauyan
and Piyanan.
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