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ABSTRACT

To respond to the urban problems and to increase forest
areas in the city, an urban forest reflecting Bangkok's former
landscape was designed and constructed. To create diverse
forest ecology and stimulate plant growth, Miyawaki's
ecological method to reforestation was implemented, and
local tree species were used for pioneer planting as they had
once established territorial populations around Bangkok.

The layout of the species was carefully grouped, and planting
locations were also carefully selected. The skywalk and
observation tower were designed to minimize disturbance

of the burgeoning forest and allow close-up views of the
maturing canopy. This project is distinguished by strong design
gestures that are well integrated into the landscape by using
Bangkok's design language, creating a space truly to inspire
public awareness of urban forestry and the importance of
environmental stewardship in Thailand.
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LOCATION:

Prawet District, Bangkok, Thailand

AREA (SIZE):

2 hm?*

CLIENT:

Petroleum Authority of Thailand

COLLABORATORS:

Ecological Forest Consultant — Dr. Sirin Kaewlaierd
Landscape Design Advisor — Dr. Angsana Boonyobhas
Architectural Design / Interior Design — Spacetime
Architects

Interior Design of Mini-Theatre area — designLAB NLSS
Lighting Consultant — LD49

Structural Engineering — H. Engineer

MEP Engineering — MITR

CHIEF DESIGNER:

Tawatchai Kobkaikit

PROJECT TEAM:

Nantawan Sirisup, Akachai Werasakulchai, Punyada
Klinpaka, Hatacha Sukprakob, Tiprada Tingkluab,
Thannaphat Tonnuea

DESIGN PERIOD:

October 2012 ~ September 2013

COMPLETION TIME:

May 2015

AWARDS:

2016 ASLA Professional Honor Award in General Design
Category

2016 TALA Professional Excellence Award in Landscape
Art / Exhibition Category

2017 IFLA ASIA-PAC LA Award of Excellence in Parks and
Open Space Category
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2. Construction sequence
of the project
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1st Month: Prior condition of the abandoned site
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6th Month: Earthwork completion
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32nd Month: Stone terrace work
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2nd Month: Initial earthwork of the site
BB AR TS TR

7th Month: Berm planting ceremony
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33rd Month: A full-formed forest in comparison to the newly
planted area
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4th Month: Sculpted berm topped with a 1-meter deep mixed soil
F4H: BESEt FEEEE—KSIREL

19th Month: A full year grown forest
BI9MA: —FRHFHROERER

38th Month: A demonstrative forest of rich foliage and texture was
formed 3 years after the project.
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Legend Ef5

1. Public Road /A3tiEEK

2. Public sidewalk At Af7i&
3. Forest Berm #kja)ifith

4. Main Entrance AR

5. Guard House [1RZ

6. Service Road &

7. Bicycle Lane Bf7%%FiE

8. Building Entrance #5AD 15. Stream JEZ3R

9. Exhibition Building BIEIE 16. Skywalk ZHHiE

10. Roof Garden ETi#HE 17. Observation Tower ¥R &
11. Outdoor Theater Lawn F4MNE|IZELE 18. Bridge #%

12. Natural Pond B #5th i 19. Forest Walk #kja]25i&

13. Waterfall #75
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3. RYEE
4 TEEST

3. Masterplan
4. Vegetation distribution
diagram
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Elf§l Legend

1. Lowland Dipterocarp Forest {ith 2 iE Rl #hith
2. Mixed Deciduous Forest F%M3R3#k

3. Limestone Vegetation AHAER

4. Brackish Water Vegetation TifZh 1B
5. Aquatic Plant 7K41E%)

6. Beach Vegetation EdhfE#%

7. Bamboo Collection #1

8. Banana Collection E#/B1EY

9. Palm Collection #x4\

10. Roof Garden EIR{EE
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Urbanization plays a major role in creating
pollutions in which process the CO, released
from urban activities is increasing at the
alarming rate and has been forecasted to

be even higher in the near future. Issues
such as garbage disposal management, and
polluted water and air are also damaging our
living environment. Everyone on this planet
is responsible for that, and among whom,
landscape architects can substantially
contribute to alleviate these problems by
utilizing eco-friendly strategies like Low
Impact Development. The “urban forest”
concept has been introduced a couple of
decades ago and has become an important
tool to mitigate urban problems, but the
practice in Bangkok is rather limited.

Therefore, Metro-forest project aims to
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reclaim 2-hectare valuable land and reverse
the trends of suburban sprawl, urban heat
island, and flood-prone developments
through the incorporation of historically
local (native and introduced) lowland tropical
tree species to create an example of utilizing

urban forest in landscape design.

Project Context

Under initiatives set by the Petroleum
Authority of Thailand (PTT] to increase
forest areas for the whole country, and in
commemoration of the forest stewardship
efforts by the Royal Family and Her Royal
Highness, Princess Maha Chakri Sirindhorn,

an urban forest reflecting Bangkok's former

landscape was planned. The Metro-forest
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project is situated in Prawet district which
is a suburban area at eastern fringe of
Bangkok, approximately 6 kilometers away
from the Suvarnabhumi International
Airport. Surrounded by medium density

of residential and light commercial areas,
this abandoned site showed sign of illegal
household garbage disposal scattered at
its peripheral. The whole district is located
in a lowland and designated as a flood-
prone zone protecting flooding of eastern
Bangkok areas.

In early 2012, the design team was
commissioned by the PTT Reforestation
Institute to design an urban forest park
for ecological regeneration as well as
an outdoor exhibition space to cultivate
environmental awareness and educate
visitors about local forest ecology. At initial
stage of site survey and analysis, soil
and water were tested, and it was found
that clay soil with slight salinity and high
brackish underground water table are
normal in this district, but problematic for
plant growth and reforestation. Therefore,
the raised berm technique was chosen for
planting areas to avoid filling and leveling
the whole site. In addition to providing
condition for plant growth, these created
berms were meant to be sponges for
absorbing moisture and water, directing
ventilation of the site, while buffering
outside ambient as well. Saplings of
salt tolerant plants species and lowland
dipterocarp plant species, which once were
prominent during the Rama lll and IV era
(Mid-19th century), were used for pioneer
planting as they had once established
territorial populations around Bangkok
and many districts were named after the
domination of species in the area.

Construction of the Metro-forest Park
began in May 2013, where approximately
37,000 m® of earthwork was introduced to
create the engineered berms topped with
6,000 m® of high quality mixed soil that was

suitable for planting medium, and also to

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

generate terrain for the new urban forest. In
addition, the berms lead to the creation of
diverse micro-ecologies in such a relatively

small space.

Planting for Succession: Methodologies
and Techniques

To create diverse forest ecology and
stimulate plant growth, Miyawaki’s ecological
method to reforestation® was implemented

to create optimal growing environments
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Succession of the
Lowland Dipterocarp
forest over time
Comparison of the
planting along the
natural pond edge in
March 2016 and October
2017
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of lowland dipterocarp and other plants

species. Through collaboration among
landscape architects, forest ecologists,
and contractors, raised berms were
designed, engineered, and constructed to
provide porosity and prevent compaction.
A pre-mixture of highly fertile, organic

soil (3-parts topsoil, 1-part raw rice husk,
1-part coconut coir dust, and 1-part chicken
manure] was used as a soil medium
suitable for the lowland species saplings.
The layout of the species was carefully
grouped according to successional rate
and appropriate water for ground surface
level growing conditions. For example,
species that thrive in brackish water, such
as Lumnitzera racemosa, were planted
along the canal embankment, species able
to survive during intermittent flooding
conditions were planted along the riparian
edge, while a diverse mix of deciduous
forest plants and lowland dipterocarp, such

as Dipterocarpus alatus and Hopea odorata,
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covering the area were atop the berms.

About 60,000 trees of more than
279 unique species were planted on
approximately 75% of the overall site.
Planting locations were also carefully
selected based on the type of coverage
each successional group would provide. For
the initial planting of saplings, a planting
density of approximately 4 trees per square
meter or a spacing of 50 centimeters
was used to encourage natural selection,
following Darwinian evolutionary theory
“survival of the fittest.” The planting design
intent also looked to create multiple layers
of forest canopy as they appear in nature,
which could be created through selection
of plant species with various heights in the
same community.

In the past 5 years, Miyawaki's
reforestation technique was statistically
proven to be very successful in many
PTT's Protection Strip for Oil and Gas

Depot projects around the country, and it

@ The Miyawaki's
ecological method to
reforestation is based
on the theories of
potential vegetation
and succession theory,
which emphasizes
using local tree species
to realize the best
coenotype adaptive to
local climate in a rather
shorter time.

33 © Rungkit Charoenwat

was discovered that the planted saplings
normally grow three times higher in the first
year and continue to double its height in the
second and third year. After three years, the
trees were too high to measure their heights,
but continued to grow at a diminishing
rate, while their canopy coverage appeared
significantly denser and a forest atmosphere
was formed. Moreover, research found that
this reforestation method cost 10 times
lesser than other methods, for 10 years
of Miyawaki's forest will result in 30 years
old of ordinary forest. This growth rate was
estimated for Metro-forest project and used
to calculate level of skywalk and observation
tower, so parts of the skywalk will be hidden
under forest canopy in the coming years.
Maintenance of the site will look for the
forest to manage itself, as no management
is the best management. However, data
of plant growth at Metro-forest collected
periodically showed that trees grew at the

predicted rate. As the forest is evolving to

VOLUME 6 /ISSUE 1/ FEBRUARY 2018
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7. Compared to 2016,
parts of the skywalk
were hidden in forest
canopy in 2017.

8.  Outdoor theater lawn
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its mature stage, many small animals are
induced to create biodiversity and establish
new ecosystem for the project. As the on-
going project evolves over generations, the
succession and richness of biodiversity will

be monitored continuously.

Forest in the City: At the Canopy Level

Natural forests are known to have
dense canopies, comprising of branches,
leaves, flowers, and fruits. The coverage
of the canopy is critical to controlling the

environment of the forest, revealing function

085

of urban forest beneficial to the city, and
creating forest-like atmosphere. Whether
it is light, moisture, or canopy protection,
the landscape architects looked at the
importance of creating a micro-climate

for plants to thrive off for one another and
any surrounding elements. At the canopy
level, planting at the optimal density and
maintaining that density is essential to allow
the saplings to flourish while also providing
enough canopy interception to reduce
runoff and allow for rainwater infiltration.
The infiltration of water on-site results in

the recharge of the groundwater within

©0© Rungkit Charoenwat



the constructed berms and conform zero
run-off criteria of the project. The eventual
spreading canopy of trees in the forest will
serve to shade visitors as they trek across
the elevated skywalks and create a romantic
atmosphere of walking in the air as well.
The earthwork design serves as the
backbone of the site’s new ecology and
accommodates many design criteria
including placing berms to direct seepage
flow from the built waterfall through the

berms’ channels. This method followed

086

VOLUME 6 /ISSUE 1/ FEBRUARY 2018

~0 © Rungkit Charoenwat

© Rungkit Charoenwat

o



1-1.

11-2.

SR | ERsLH

IBEEhEER MR
BEAZERREIEREN
WPE

. 1B LERIRI IR

FRE

CAERNEOEES

&l

Overlooking the
skywalk and the
observation tower
Main entrance path
to the rammed-earth
exhibition building
Seed exhibition along
the rammed-earth
corridor

Youth learning activity

King Bhumipol's irrigation technique done
in his Royal Forestry projects in which he
imitated the simplest natural drainage way
of meandering along different terrain while
providing moisture to the reforested areas.
Beside the irrigation purpose, the berms
were carefully located to improve the site’s
ventilation, to prevent outside pollutions,

to control ground level perspective, and to
improve the aesthetic of the forest and its
canopy by the plant variety changes along
the cross-section of the elevated berms.
Control of the canopy and density of planting
is crucial to the ambience and design intent
of landscape architects to create a forest

of seclusion for visitors to escape from the
concrete jungles of Bangkok and spend a
few hours in the tree wilderness. After the
canopy has reached maturation, landscape
architects intend to carve out a trail at

the ground level to provide an experience
revealing the understory. The site has
also become a new habitat for flora and
fauna to establish their home and for
visitors to observe. However, in the early
stages of succession, visitors may spend
a majority of their time atop the skywalk
and observation tower, which were designed
to minimize disturbance of the burgeoning

forest and allow close-up views of the

maturing canopy.

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

Rejuvenate Places and People

From the waterfall and water channel
carved and formed by earth-berm mounding,
to the skywalk, observation tower, forest,
and rammed-earth exhibition building, the
project, which received LEED Platinum NC,
is truly a public outreach commitment by
the PTT Reforestation Institute to inspire
public awareness of urban forestry and the
importance of environmental stewardship in
Thailand as the created forest has become
an extension of the exhibition center from
indoors to outdoors. The indoor exhibition
comprises of basic knowledge about trees,
forests, and their environment, different
types of indigenous forest in Thailand, plant’s
habitat in association with place names,
collection of reforestation techniques
explored by the PTT Reforestation Institute
over the past decades, and the Royal Forestry
projects.

The outdoor exhibition covers the whole
forest area which is intended to be constantly
evolving so that visitors will always be

welcomed by “new” experiences during each

visit as the forest grew denser and habitats got

more diverse over time. The signage along the

skywalk explained variation of plant species
in conjunction with their canopy form, plant

communities, ecosystem and habitat. Able to
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experience the different levels of the canopy
at the ground-level, along the skywalk, and
within the observation tower, visitors will see
Bangkok like never before. PTT Reforestation
Institute has set up activities and special
event programs periodically for various age
groups all year long, ranging from seed
collecting, producing planting medium,
germinate seedling, how to plant a tree, how
to create forest, etc. Moreover, participants
will receive sapling to take home as a token
of appreciation when joining the program, so
they can start planting a tree after visiting the
project. A natural wilderness that provides
an educational and fun experience could
perhaps inspire urbanites to plant saplings
and grow a forest in their own backyard, as
King Bhumipolonce stated that “planting a
tree in people’s heart so they will plant and
care for more trees,” is fundamental key to
successful reforestation.

The Metro-forest is now open to public
daily and visitors can request a tour guide from
PTT Reforestation Institute’s staff at the site
office or from online services. The maintenance
of the exhibition building follows a normal
wear and tear routine procedure, but in
the forest zone, since it allows Mother
Nature to take control over the forest and

lead them to their destination, it is nearly

maintenance free. LAF
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