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Preface

—To us mankind, the word “landslide” perhaps always conjures up a negative impression.
However, to numerous other animals and plants, a landslide often represents opportunities

and rebirth.—

Taiwan is a young island only about 6 million-year-old and situated at the eastern fringe of
Asiatic Continent. It has steep and unstable landscapes. To the west and south of the island,
it abuts respectively the Philippine Plate and South China Sea Plate. These are some of
the most violent and frequent plate techtonic activity regions of the earth. Earthquakes are
therefore common occurrence. These, coupled with the unusual freak weathers of recent
years, often with strong winds and torrential rains beyond our imagination. For instance,
in 2009, during the strike of Typhoon Morakot, the five-day cumulative rainfalls at the
Yuyoushan observatory of the Liouguei Experimental Forest reached more than 2500 mm.
This kind of rainfalls brings humungous damages to the central and southern Taiwan, and

large numbers of landslides were formed in the wakes of the typhoons.

In an effort to return landslide areas to a relatively stable condition with suitable plant
cover, we often adopt certain operational methods such as engage concrete hardware

engineering measures, pound live staking or construct wattle fences, or spray seeds for

afforestation at important slide localities. However, if we just leave these bare slide grounds




to be healed by natural succession over time, they will eventually and slowly return to
forest covered landscapes. The major shortcoming is that pioneering tree species have great
disparaging distributions near the slide areas; and if we expect the landscapes to transform
from the pioneering species to multistoried forest condition, all would depend on whether
the seeds can properly distribute onto the landslides. Often very long period of time is

required.

In order to understand the growth and succession of plant cover on landslide areas, forestry
researchers has established experimental plots to investigate the types and sizes of plant
composition. And through analyzing the shade-tolerant characteristics of the shade tolerant
tree species in nearby natural and manmade forests, to manually conduct afforestation
experiments on the slide areas, so as to study techniques for hasten plant succession on slide
areas. These studies would be beneficial to soil and water conservation and be conducive to

quickly restore multistoried forests on the landslide areas.

To us mankind, the word “landslide” perhaps always conjures up a negative impression.
However, to numerous other animals and plants, a landslide often represents opportunities
and also redistribution of natural resources after their crush and destruction. New lives
would reappear, and species with different natures would again do their best to compete.

Let us observe together the marvelous results of our researchers and the story of growth for

Bin  chom

Director General, Taiwan Forestry Research Institute
November, 2019

different lives.
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1. Research Process

In order to understand how barren and exposed land is restored into lush forest after disasters such as typhoons
and landslides after the occurrence of a disaster, researchers entered the landslide-affected area to set up a
sample plot, as well as carry out long-term monitoring of changes to the plantlife, wildlife, and environment,
to collect sufficient data to understand ecological changes. The following are the research details of the

researchers:
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Woody Plant Investigation

Plants with a diameter at breast height (DBH; tree trunk diameter measurement at 1.3 m above ground)
of more than 1 cm in the sample plot were tagged with aluminum labels. This enables the long-term
monitoring of the plants’ growth condition so that data such as the plant species, DBH, and other
related growth conditions can be recorded. Furthermore, these data can be converted into important
valuesfor various plants (using the IVI index (importance value index) after analysis), which can

indicate how dominant these plants are in this environment.
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Herbaceous Plant Investigation

We used the point frame method to monitor the coverage of herbaceous plants. String was used to
divide a 1 X1 meter frame equally into 100 cells, at 10X 10 cm per cell. We investigated the coverage
and frequency of herbaceous plants in the frame to understand their dominance in the undergrowth

environment.t.
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Investigation of the Root System Characteristics of Pioneer Sun Plants

In the initial period of the affected area, there was harsh solar exposure with no shade from plants, and
the ground was not covered by fallen leaves or a humus layer, which made the soil dry and lacking
in moisture. How did the root systems of the pioneer sun plants obtain water from the soil during this
period? The researchers targeted a number of saplings from pioneer tree species to undergo excavation,
in order to understand the plants’ root system distribution and depth underground, as well as the

distribution ratio of the stems and leaves aboveground.
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Microenvironment Data Collection

The continuous expansion of the canopy of pioneer plants during their gradual occupation of
affected ground will directly change the microenvironment of the area, creating habitats suitable
for other non-pioneer plants and animals. Therefore, the researchers set up instruments, including
photometers, hygrothermographs, and soil moisture sensors, for long-term monitoring of changes in
the microenvironment, to analyze the relationship between environmental changes and the plants and

animals.
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Animal Monitoring

The microenvironments of landslide-affected areas are constantly changing; the plants that enter
continuously provide habitat and food sources that attract animals that enter to live or carry out living
activities. To find out which animals are active in the area, researchers set up an automatic sensor

camera to capture the interactivity between animals and plants.
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Overview of Pioneer Plants

In the natural environment, when an area becomes barren exposed land due to earthquakes, landslides, floods,
typhoons, or man-made damage, causing the original vegetation to disappear, the first plants to re-populate the

area are called “pioneer plants”.

Pioneer plants must be capable of growing under strong sunshine, so they are also called sun plants. These
plants usually have drought-tolerant roots and are tolerant of barren soil, while their leaves have a high rate of
photosynthesis and can fully utilize sunlight to grow rapidly. They will be able to quickly occupy the entire

area of bare land and dominate the most important resource for plants—sunlight.

Changes occur when the land is once again covered, the fallen leaves and branches of pioneer plants increase
the fertility and water retention capability of the soil, the canopies reduce the direct impact of rainfall, which
can prevent soil loss, and also provide shade that decreases the light-exposure to the under-forest. This
means that wildlife will move into and live in the area, while shade-tolerant plants that can grow in low-light
environments will also be able to grow here, taking over control of the land from the pioneer plants. This is

what is meant by succession.
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Bidens alba  Scientific Name: Bidenspilosa var. radiata Common Name: Shepherd's needles

External morphological characteristics, ecology and habits, habitat distribution: annual or biennial herbaceous plants,
upright height of stems up to 1 meter, with three to five compound leaves, white flowers, numerous fruits are black in

color and slender and long in shape, which can get stuck to animals and spread to other areas.
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Chinese sumac  Scientific Name: Rhuschinensis Common Name: Nutgall tree

External morphological characteristics, ecology and habits, habitat distribution: Small deciduous tree whose height
can be up to 7 meters. Odd-pinnate compound leaves in pairs, small ovate-lanceolate leaves with serrated edges.

Dioecious, with oblate stone fruits. Commonly found in the brushland of foothills under 2,000 meters in Taiwan.
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Aromatic litsea  Scientific Name: Litseacubeba Common Name: Magaw

External morphological characteristics, ecology and habits, habitat distribution: Small deciduous tree whose height can
be up to 7 meters. Alternating simple leaf, lanceolate, full leaf margin. Unisexual flowers, dioecious, with round stone

fruits. Commonly found in high mountains of 1,000 meters or more with direct exposure to sunlight.
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Taiwan cotton-rose  Scientific Name: Hibicus taiwanensis

External morphological characteristics, ecology and habits, habitat distribution: Shrub densely covered
with hard spines, simple leaf with alternating arrangement, slightly ovate, 3-5 lobed. Monoecious, with
monadelphous stamen characteristics, color of flowers changes throughout the day. The fruit is in capsule

form, densely covered in down. Commonly found in the brushland of foothills under 1,500 meters.
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Mallotus paniculatus  Scientific Name: Mallotuspaniculatus ~ Common Name: Turn-in-the-wind

External morphological characteristics, ecology and habits, habitat distribution: Medium tree whose height can reach
up to 10 meters. Simple leaf with alternating arrangement, leaf rhomboid in form, two flat glands on the leaf blade at
its junction with the petiole, the apex acuminates, the margin is 3-lobed entirely or apically, underside of leaf densely
covered in white stellate hairs. Dioecious or monoecious, flowers unisexual, capsules echinate, densely covered in
pinnate spines. Mainly distributed in the secondary forests below an altitude of 1,000 meters around Taiwan. Special
physiological characteristics: Flowering and fruit-bearing with seeds after biennial planting, which will then germinate

again to grow into another batch of plants or form another batch of soil seed bank.

Remarks: Soil seed bank: Refers to viable seeds in the soil or on the surface of the soil, including the humus layers, as
there are also many viable seeds within.
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After the storm,

calmmness permeates the atmasphere,

an,vz the -fanen bi”s are 'e—ff,

leaving a note for the fragile carth;

an,vz f’)e stacked broken rschks are ,e-ff,

'eo\vins A maste for srder ts be regained;

an,vz the fapp’eb trees are ,e-ff,

leaving a mote for the impermancnce of life.
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The will of the toppled trees:

Oh, Creator! Losk deep within my heart,

there is my great lsve for Mother Nature and my wish ts care for Der.
oh! The pisneers umdergraund,

talke sver this barren lan),

inherit my lsve, and live in fortune and frecdom.
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Trema tomentosa  Scientific Name: Tremaorientalis Common Name: Poison peach

External morphological characteristics, ecology and habits, habitat distribution: Large tree whose height can reach
up to 15 meters. Simple leaf with alternating arrangement, leaf ovate with serrulation. Flowers bisexual, fruits are
stone fruit, which turn black when ripe. Most commonly seen pioneer tree species below an altitude of 1,000 meters
in Taiwan. Special physiological characteristics: Flowering and fruit-bearing with seeds after biennial planting, which

will then germinate again to grow into another batch of plants or form another batch of soil seed bank.
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We grew fram the collapses lan,

We are the Pismeers.

We are mat afraid of the brilliance of the sum,

We can stand the barren ssil,

Because we have stored much energy throughout sur ,ohs vears waiting,
Se we have the pisncering spirit ts give sur all.

Ts Lrins Fforth the future verdant forest,

We will ,av dswn the first picce of the foumdation.
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Bitter vine  Scientific Name: Mikaniamicrantha Common Name: Climbing hemp vine

External morphological characteristics, ecology and habits, habitat distribution: Annual creeper, simple leaf in pairs
with a heart-shaped base and a pointed apex. Flowers white in color and bisexual; flowering and fruit-bearing season
runs every year from October to February of the following year, a large number of seeds can be produced, and around
170,000 seeds per square meter can be asexually produced during flowering and fruit-bearing season. The plant grows
rapidly below an altitude of 1,000 meters everywhere around Taiwan; it therefore spreads quickly, often covering other

plants so that they cannot receive sunlight and die as a result.
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Parasol leaf tree  Scientific Name: Macarangatanarius Common Name: Blush macaranga

External morphological characteristics, ecology and habits, habitat distribution: Medium tree whose height
can reach up to 10 meters. Simple leaf, branches grow in clusters ending in rosettes, palmate veins. Unisexual
flowers, dioecious, fruits are bicoccus capsules. Commonly seen sun plant species below an altitude of 500

meters in Taiwan.
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Seme say | am +the 708" gemeratisn descemdant of Zeus.

I say | am a ereater full of the feclings of the worls.

One tree represents sme home;
] use f’)c v{cars ts create o -forcrr, a Popu,afioﬂ,

thrsugh creatisn, | fimd where | be’oﬂs.
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Taiwan tea  Scientific Name: Camellia formosensis Common Name: Camellia

External morphological characteristics, ecology and habits, habitat distribution: Medium tree whose height can reach
up to 10 meters; the only native tea species in Taiwan under the camellia genus to be produced into tea products.
Leaves can reach a length of more than 15 cm; the plant is distributed in the mountainous areas 600 meters above sea
level in central and southern Taiwan. As early as 300 years ago, it was already recorded in literature that the Taiwanese

people were drinking tea made from this tea plant.
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Morphological characteristics: Eiffinger's tree frog is a small size frog of around 4 cm in length, with a
rounded blunt snout, while the tympanic membrane is not obvious. The skin color has many variations, mainly
light brown and green. The skin texture is rough and has many protruding granules. The toes have suction cups

and the palms of the forelimbs are protuberant and prominent. Male frogs have a single external vocal sac.

Ecology and habits: The sound that Eiffinger's tree frog makes is a regular “beep, beep, beep”, which is very
unique. The frog prefers to lay eggs in tree holes or bamboo tubes that contain water; the male frog will stand

guard in the vicinity of the eggs, and the female frog will periodically return to produce unfertilized eggs to

5 A
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Settling dswn in this new home.
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Mark of the humt

Crv]sfo\”izaﬁpn of reprsductismn

Micrsscopic surprises

Signs of life

The fsurishing big family.
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| am mesmerized ’?\7 my ereatisn:

One tree after ansther, sne umique hsme after ansther,

Forest after forest, cach with its swm unique sf\ﬂe.

Until sme bav,

The crested serpent eo\S,e ashed: Which waork are yau moast praud of

J L"esan ts wander...
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Common Name: Wild pig

Morphological characteristics: The adult pigs have bristly brown-black or black hair. The juvenile animals
have several yellow-brown longitudinal stripes on the sides. The head and torso can reach up to 200 cm in

length, with a tail length of about 30 cm, a height of up to 110 cm, and a weight up to 300 kg.

Ecology and habits: They are found distributed across different types of forests, grasslands, abandoned
farmlands, and secondary forests ranging from plains up to an altitude of 3,000 meters. The animals lay grass
stems on the ground to serve as nests. Wild boars are omnivorous, their diet including ferns, roots, stems,

and leaves of plants, grains, nuts, earthworms, and small vertebrates. They also often invade farmland on the

mountainside to eat crops, and are commonly seen mountain wildlife. ; FI
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To seek the answer,
| transfsrmed ints a rabbit, hidden amsngst the trees.
Raising my ears t» listen

Pressing against the ground to sniff

The wvaice of Masther Gaeca and the ever-msving emergy
lﬂcneaf’) f’)c ssil
Astsunds me;

it is the seceret of the seed bank.
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Crested serpent eagle Scientific name: Spilornischeela Common Name: Serpent eagle

Morphological characteristics: The body length can reach up to 75 cm; adult birds have black and white crown
feathers on the top of the head; the color of the body ranges from black to dark brown, while the chest and
abdomen have white spots, and the beak and feet are yellow. A prominent white horizontal bar can be seen on

the underside of the wings and the tail feathers when in flight.

Ecology and habits: Commonly found in areas below an altitude of 2,000 meters, they prefer to hover on air
currents to search for prey on the ground. Their call is a distinctive long “Kluee-wip-wip” sound and they call

frequently, which is very noticeable. The birds also spend a lot of time on their perches waiting for prey; they

like to eat snakes, hence the name serpent eagle. ]
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Taiwan serow  Scientific name: Naemorhedusswinhoei Common Name: Formosan serow

Morphological characteristics: The body can reach up to 110 cm in length, with a height of up to 70 cm, and a

weight up to 30 kg. The color of the fur is brown-black, and both sexes bear conical horns.

Ecology and habits: Their tracks can be found in low altitude regions of 200 meters above sea level to high
altitude regions up to 3,000 meters. They mostly move around in singles; they are extremely agile jumpers and
can easily navigate steep inclines; they can move and jump about on slopes effortlessly. They are diurnal and

prefers a diet of leaves and young shoots, they have the habit of grinding their horns and leave clear marks on

tree trunks. 7 F]
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€ach stramg and resilient pisncer P’anf,
Tba? withstand the tests of mature,
Tbe,\? resist trsubles fram predaters,

Quief’v, under my eyes,

Tba? grow and grsw
Tbev{ grew and graw
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Covering the surrsumding Jamo.

3 4 5 6 / 8 9

+m +a X +t VL4 Th —_t
RARER

e v eempricmntirracs® MOA TUE WED THU FRI SAT Sual 8 F]



TAa .
— Fr BRI oot bk Rat ok,

HEFeM., gs5—%K.

RE RWE 9B — R R . B — FE AR,
AP L I AE OR 1% E 9 Bk,
RABER ¢ 2k 4 7,

AESOTR EFAE K .




A

Ssamn,

a Lust’ins forest is smce again barmn.

Loo’(iﬂs at them, | 5mi’e,

I love cvery tree, every forest that | ereated,

But | lsve the forests rebsrm after destructisn cven more,
fbose lives fbaf sv{mbo'ize res(’ieﬂce,

existing sm carth.

10 11 12 13 14 15 16
R = Hm HE HA

MOAl TUE WED THU ARI SAT Sual







A

17 18 19 20 21 22 23

TN Hh AN = A= EZ kil

MOA) TUE WED THU FRL SAT SUA)

8 H






A

24 26 26 27 28 29 30

AR It AN AN o+ +— +=

MOA) TUE WED THU FRL SAT SUA)

8 H



Guardian

@.%wa



“B"( :Q

d
k’ \
o

""l

\) )
¢
Pman
PR
3
N

2

11 ]



-
~J_

% Guardian
n E

MEsy, BEIFIHSPHLY,
HEZimiedy , AL
— K KLKEED



=

&
5]

Guardian

31 1 2 3 4 5 6
= +m +Aa RIA +t +N th
MON  TUE WED THU FRI AT SUA

9 H



FHEH
BE— 0B M Begady R

Guardian

Take a sip of the fond memosrics, using darkness s guard the light behind me




%
=%
C;uarbio\%

/7 8 9 10 11 12 13

=) H— T H= guyL Hha =P

MOA TUE WED THU ARI SAT SUA

9 H



B RAE N LB, L EFRHEBEITEF,

Wk 9 By ufy
o F ol i R,

Ha

o R
Fap

@5,

Zo T~ B B8 FA

¥

Going s the forest evervday is a part of sro\nbpo\'s 3ai,\? routine.

w
Y 1
3 =
*

2
o Of
N
Y own
< £
v “
=
¥ v
-~ =
™
-

Pumming o
—rasefber with

"3’)*’ and relaxes.

Lecome

Withsut naticing, his steps



T
=%

Guardi

20

g

7

1

8

17
NAX

é
n

|

15
HA

14
tH

#

|

T

SAT SUA

FRI

THU

WED

TUE

MOA)







—
kA
o
Guardian

21 22 23 24 25 26 27

#ha "o 9t AN NN A+ +—
ElFRmEH

MOA TUE WED THU FRL SAT SUA)

9 H



e — 18 =4 s — {8 T 4 s e R,
RE R 8 RMBETE,
i AE AT Ede T RMBLE ¢

T ah I1E A2 2R BH S 095
w2 Sl hAE IE AL

BB AL BB,
2 KE W | maask,
7 & A 18 Bl 5% oo AS bk,



28 29 30 1 2 3 4

+= += +m PR ER +R T+t +N\
LM Ef HREME
MOA TUE WED THU FRI SAT Sual

he spends a whasle moarmning sr aftermson
To osbserve the masterpicce of nature,

And recards the 30\\7’ s shservation in his mstcbssh:

The happy angle of the ’ab\?bus T s fiight,
The message ’e-ff Lebiﬂb an the ’ea-f Lt? the trail of the smail.

This is the rappsrt between grandpa and grandma,
writing a bo\i,\? journa’ entry,

absut this forest fhev(' Lofb love.

70 H






—
kA
o
Guardian

S) 6 7/ 8 9 10 11

Th —_+ T— =B = T gl
EER
MOA TUE WED THU FRI SAT SUA)

70 H



LR o R R BRER
W T =R=1RMELR,

AT gE L e

A £ TROE 890 5
B T mIE .
BV
: A\
The storm arrives in a sudden assault,
three davs and nights of wind and rain,
the eruel lansslide "
took away the familiar landscape
and left Lehin‘B the pitted and scarred

carth. .

b, )
) E “
L N ’Iﬁ
- F - .;J'




15 16 17 18
#tn =+ AN #C
tRERE

THU FRI SAT SUA







—
A
(5]
Guardian %

= L “ha EIA el N N ;E‘Eng
EiEiEE

MOA TUE WED THU ARI SAT SUA

70 H



PEE W e,
ZH A ST SAEm ARG ... ..
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Grandpa alss heard the ssund of heartbreak at the same time...
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