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Mount Bosavi
Cross-section of crater, facing north

ISLAND OF NEW GUINEA

SITE ANALYSIS

VIEW FROM THE OUTSIDE OF THE CALDERA OF MT. BOSAVI

VIEW FROM THE INSIDE OF THE CALDERA OF MT. BOSAVI, NOTE THE HEAVILY RUGGED TERRAIN

BECAUSE OF THE RUGGED AND FRACTAL TERRAIN OF THE CALDERA, THERE ARE SOME DEEP AND WIDE GORGES, THAT LEAD 
RAINWATER EVENTUALLY BUILDING UP LARGE, DEEP RIVERS

THE IMMEDIATE SITE OF THE DENDRON RESEARCH STATION IS A PATCH OF A SEMI-PENINSULA OVERGROWN WITH VERY DENSE TROPICAL FOREST. THE 
ADJACENT RIVER GENERATES WIND MOVEMENT THAT CAN BE UTILIZED. IN THIS CURRENT STATE, NOT MUCH CAN BE BUILT IN THE FOREST DUE TO THE 
DENSITY OF THE FOREST BUT ALSO BECAUSE NO WIND ENTERS THE SITE.

SEEING THAT THE CLIMATE OF MT. BOSAVI, ESPECIALLY IN THE CALDERA, IS CONSTANTLY HOT AND WITH A 100% HUMIDITY, A VENTILATION 
STRATEGY MUST BE ENSURED THROUGHOUT THE DRS TO CREATE AGREEABLE INDOOR CLIMATE BUT ALSO TO MAKE SURE THE STRUCTURE ITSELF REMAINS 
UNDAMAGED, AS LONG EXPOSURE TO EXTREME HUMIDITY SHOULD BE AVOIDED, ESPECIALLY WHEN IT COMES TO BAMBOO STRUCTURES.
IN ORDER TO ENSURE A THOROUGH VENTILATION CORRIDORS ARE CREATED IN THE SEMI-PENINSULA , ALLOWING THE WIND TO FLOW THROUGH THE 
FOREST.

THE TERRAIN OF  SEM-PENINSULA IS RATHER RUGGED AND UNEVEN AND SLOPES DOWN INTO THE 
ADJACENT RIVER.

THE TROPICAL TREES OF THE RAINFOREST ARE QUITE IMMENSE TREES WITH IMPRESSIVE HEIGHTS 
AND IMPRESSIVE TRUNK DIAMETER. THESE ORGANIC COLUMNS ARE SUITED PERFECT FOR STRUCTURAL 
SUPPORT IF ONE IS TO BUILD IN THE CANOPY OF THE RAINFOREST.

COMPARED TO OUR “CONVENTIONAL” DECIDUOUS FORESTS, RAINFOREST TREES DO NOT DERIVE THEIR 
NUTRIENSTS AND WATER THROUGH THEIR ROOTS. THE SOIL OF RAINFOREST DOESN’T ENABLE THIS AS 
THIS SOIL IS USUALLU DEVOID OF NUTRIENTS AND IS ALSO QUITE THIN. THERE’S NO POINT FOR 
THE RAINFOREST TREES TO GROW DEEP ROOTS BECAUSE THERE’S NO SOIL TO GRAB TO.

YOU MIGHT ASK YOURSELF THEN HOW RAINFOREST TREES MANAGE TO STAY ERECT IF THEY CANNOT 
ANCHOR THEMSELVES TO THE GROUND. WELL, IN THE “ARCHITECTURE” OF THE RAINFORESTS ARE 
SECONDARY SUPPORTS - LIANAS (OR VINES, AS THEY’RE ALSO CALLED). LIANAS ARE WOODY 
“TENDRILS” GROWING FROM TREE CROWN TO TREE CROWN, THUS “STITCHING” AND INTERWEAVING ALL 
THE TREES TOGETHER, FORMING A FABRIC THAT HOLDS EVERYTHING IN PLACE. 

BECAUSE THE RAINFOREST TREES 
GROW IN DIFFERENT HEIGHTS, THE 
ENTIRE RAINFOREST COLUMN BECOMES 
DENSE, BECAUSE THE ENTIRE 
ALTITUDE HAS TREE CROWNS GROWING 
INTO IT.
BECAUSE OF THIS, THE MANNER OF 
CREATING CORRIDORS IN THE FOREST 
IS ENABLED, AS THE CORRIDOR 
WALLS ARE DENSE AND CAN THERE-
FORE DIVERT THE INCOMING WIND 
MORE EFFICIENTLY.

THE RAINFOREST IS DIVIDED INTO FOUR LAYERS, DETERMINED BY THE HEIGHTS OF THE TREES. THE TWO TOPMOST LAYERS, THE EMERGENT AND THE CANOPY LAYER, RECEIVE MOST SUNLIGHT WHILST ALMOST NO SUNLIGHT 
MANAGES TO FILTER DOWN PAST THE CANOPY LAYER. HENSE, THE FOREST FLOOR IS ALWAYS A DARK PLACE. THE GEOTECHNICAL DATA OF MT. BOSAVI IS TYPICAL TO THAT OF A VOLCANO. THE UNDERGROUND LAYER DIRECTLY 
BELOW THE SOIL IS SO CALLED SHALE, WHICH IS A FINE-GRAINED SEDIMENTARY ROCK THAT CONSISTS OF FLAKES OF CLAY MINERALS. THIS MAKES THE SHALE UNSTABLE, FURTHER DISABLING THE TREES’ ABILITY TO ANCHOR 
THEMSELVES THROUGH THEIR ROOTS.
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Temperature
Papua New Guinea lies within the tropical region and has a climate 
classi�ed as warm and humid (tropical rainforest climate).
The tropics is limited in latitude by the Tropic of Cancer in the northern 
hemisphere and by the Tropics of Capricorn in the southern 
hemisphere. Here, the normal mean monthly temperature lies often 
above 20°C. In the lower altitudes of PNG, the temperature is around 
27°C year round while at the higher altitudes it’s a constant 21°C.
In addition, having a sultry climate, the air temperatures varies very 
little, either during the day or throughout the year (see right).

Humidity
PNG has one of the wettest climates on Earth.
The weather, which is characterised by high temperatures and 
humidity throughout the year, is dominated by two monsoonal 
periods, lasting from December to March and then May to October. 
The rainfall is at its heaviest in the highlands with average annual 
precipitation varying between 2 000 and 5 000 mm. The normal value 
of the relative humidity in one months exceeds 80% (above), and the 
normal total monthly precipitation often exceeds 200 mm.

Characteristics of the 
caldera:
- Mt. Bosavi is so large that 
it generates its own microcli-
mate in its caldera which is 
different from the rest of the 
surrounding area
- The days are shorther and the 
sun light usually lasts from 
09:30 to 14:30
- Wind comes rolling down the 
walls into the centre of the 
caldera
- The caldera is always 
obscured by low, overhanging 
clouds
- The visibility is poor as 
most of the time the caldera 
is shrouded in a thick fog
- As a result of the frequent 
rain, the caldera has an 
abundant amount of rivers and 
streams of clean water, but is 
also subjected to storm floods
- The landscape is chiefly 
dominated by very thick, 
impenetrable jungle forest

LOUNGE
GIRTH 13.8 m x 10.9 m

GARDEN
GIRTH 12 m x 9 m

KITCHEN
GIRTH 8.3 m x 8.3 m

INFIRMARY
GIRTH 6.4 m x 6.4 m

WORKING UNIT
GIRTH 5.6 m x 7.8 m

TRIPLE SLEEPING UNIT
GIRTH 5.6 m x 7.8 m

DOUBLE SLEEPING UNIT
GIRTH 6.9 m x 4.6 m

SINGLE SLEEPING UNIT
GIRTH 5.7 m x 3.8 m

PROGRAMME

HOW MANY PEOPLE IS THE DENDRON RESEARCH 
CENTER FOR?

DENDRON RESEARCH STATION

Approximately 40-70% of all known biotic species on Earth are native to the rainforests. It 
has been estimated that there may be many millions of species of plants, insects and 
microorganisms still undiscovered in tropical rainforests. These forests have been called the 
“jewels of the Earth” and the “world’s largest pharmacies”, as over one quarter of natural 
medicines have been discovered there.

Despite the worth of these forests, they face an uncertain future. Today, about 7.3 million 
hectares of rainforest are lost each year world wide. The main cause to this is 
overpopulation, as this drains Earth out of its natural resources. With a growing population 
comes an insatiable demand for agricultural land and for bulding material. Rainforests are 
felled to make land for agriculture and to yield timber.

The removal of the rainforests leads to catastrophic results. Not only do we wipe out 
undiscovered flora and fauna, one of which may very well hold secrets to finding, say, 
vaccine for a terrible desease, but we also cause the destruction of other people and their 
homes. Whole, intact forests provide immense water quality and also flood protection. In 
fact, trees and forests are the most powerful and cost-effective “clean water protectors and 
stormwater managers.”
Villages and neighborhoods are at risk of floods and having pollutants and chemicals flowing 
into their water supply system, resulting in health risks and flood damage. Furthermore, the 
forests are also known as the lungs of Earth, because they take in a stable amount of carbon 
dioxide.

Luckily, there are scientists that dedicate their work to establishing the world’s few 
remaining rainforests as sanctuaries. However, these scientists face challenges. In order to 
convince the officials to declare a rainforest a protected area, scientists need to find 
evidence that would prove the importance of the rainforest. Such proof is undiscovered flora 
and fauna indicating that yet there is much left to be discovered.

90% of the life in a rainforest is found in the canopy layer. Canopy research is a relatively 
new scientific field which has been hampered for a long time by lack of means of access to 
the tree canopies and lack of appropriate means of housing researchers. If the scientists are 
to be succeccfull and productive in their work in discovering new species they must conduct 
their research in the canopy layer of the rainforest. This requires a permanent settlement 
for the scientists that is actually in the canopy layer, which is 45+ metres above ground 
level.

This is where the Dendron Research Station comes in. It’s a station aimed at offering the 
field scientists with all the necessary amenities to aid their work. Although a research 
station, the project also aims at exploring radicalism in the sense where, in this instance, 
“primitive” building material and building techniques are used in an extreme and radical 
manner. The primitive aspect of the research station is derived from the vernacular 
architecture of the natives found locally near the site of the station.

WHAT SPACES ARE THERE?
The size of the DRS is approximately 1 700 sqm, and is divided into three sectors:

   - Working sector
   - Private sector
   - Social sector

Working sector
The working sector is the domain of the field scientists, this area contains the laboratories and the offices (also 
known as working units) in which the scientists conduct their work.
The laboratories and the offices are more or less the same in size and can range from 4 m x 5 m to 5 m x 8 m.
The working sector also serves as educational for the aspiring student scientists and tourists, where the visitors 
get a hands-on look at the field scientists and their work in their working environment.

Private sector
The private sector contains the bedrooms. There are 20 bedrooms, of which 10 are single sleeping units, 7 are 
double sleeping units and the rest are triple sleeping units.

Social sector
The social sector is inofficially the headquarters of the DRS. This sector contains the kitchen, the infirmary, the 
lounge and the garden.
The lounge, in turn, contains large spaces in which lectures and discussion sessions are conducted, where 
scientists present their findings and discuss their work. Furthermore, the scientists aim at educating the student 
scientists and the eco-tourists by offering lectures in their respective scientific fields in conjunction with 
their research work at the DRS.
The garden is where “green” food is grown.
The kitchen is where food is prepared but houses also a large storage for storing conserved food for long-term stay 
at the DRS.

WHAT BUILDING MATERIAL IS USED?
The site of the DRS is in the country of Papua New Guinea (PNG).
PNG lies along the equatorial line of Earth, and this region is characterized by hot and 
humid climate. Here grows bamboo in large amounts. This wide-spread, fast-growing building is 
one of the oldest building material in the world. It has a low self-weight, is highly 
resistant to tension (with an ultimate tensile strength equal to steel) and compression 
forces (stronger than concrete) and bending moments.
Bamboo is extremely economical and sustainable, growing as much as 120 cm a day and requiring 
a land area (for growth) no larger than the alotted building (to be constructed), and the 
harvested area is then replenished with that much building material within just a year. 

WHAT IS THE IMMEDIATE SITE?
The site of the DRS is in the country of Papua New Guinea (PNG).
The DRS lies in the extinct volcano of Mt. Bosavi. PNG is the 2nd largest and most mountainous tropical island on 
Earth, and it’s so impenetrable that large areas remain uncharted. In the heart of PNG lies Mt. Bosavi, and is 
actually the collapsed cone of an extinct volcano. The crater is approximately 4 km wide and 1 km deep, and is home 
to a number of unique species, and many other yet to be discovered.

The Dendron Research Station (DRS) is for approximately 40 people, out of which 20 are 
scientists, and the rest are aspiring scientists and other people for educational purposes 
and for eco-tourism, in order to fund the entire operation of the DRS.
The scientists at the DRS conduct research in their respective scientific field, which are:

   - Entomologist
     One who performs scientific studies on insects
   - Herpetologist
     One who performs scientific studies on amphibians and reptiles
   - Mammalogist
     One who performs scientific studies on mammals
   - Chiropterologist
     One who performs scientific studies on bats
   - Ornithologist
     One who performs scientific studies on birds
   - Ichtyologist
     One who performs scientific studies on fish
   - Botanist
     One who performs scientific studies on plant life
   - Microbiologist
     One who performs scientific studies on microscopic organisms 
     such as bacteria, algae and fungi

In addition to the scientists and the visitors there are also:

   - Wildlife film maker
     The work of the scientists needs to be recorded into various
     media as proof but also for documentation and archiving, and
     in addition the footage can be sold in order to fund the DRS
   - Cavers
     The rugged terrain of the DRS’s site hides an extensive network
     of caves and caverns, and only trained cavers can explore these
   - Remote area medic
     In case of injury and illnes, the DRS has a medical facility
     operated by a medic ready to care for everyone on board the DRS
   - Research station manager
     The research station manager performs the administrative works 
     of the research station and also manages the visits of visitors
   - Cook
     Accompanying the field scientists is a cook who’ll prepare the food
   - Helicopter pilot
     The only access to the research station is by helicopter, and for 
     that a pilot is needed
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