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BAMBOO  
CLIMATE CHANGE 







It’s a sin for human to damage our Mother (Earth) 
in the presence of Father (Space & Time). 

The Universe is derived from nature’s law  

Father: Space & Time    Mother: Earth 

Earth Universe Human 

Conform to 
Universe and Earth 

  Between Universe and Earth there goes our building structures 

http://hk.wrs.yahoo.com/_ylt=A3OyCEdnmrBKNBkBTiy1ygt.;_ylu=X3oDMTBpY2Y5NXNiBHBvcwM2BHNlYwNzcgR2dGlkAw--/SIG=1m542p7ps/EXP=1253174247/**http:/hk.image.search.yahoo.com/images/view?back=http://hk.image.search.yahoo.com/search/images?p=%E5%A4%A9%E6%96%87&y=Search&ei=UTF-8&x=wrt&js=1&ni=21&ei=UTF-8&fr=FP-tab-web-t&fr2=tab-combo&w=320&h=240&imgurl=www.hebei.com.cn/node2/node4/node11/images/00079537.jpg&rurl=http://www.hebei.com.cn/node2/node4/node11/userobject1ai391092.html&size=17.1kB&name=00079537+jpg&p=%E5%A4%A9%E6%96%87&type=JPG&oid=bd8834675c3484b4&no=6&tt=932,618&sigr=123gk0ppu&sigi=11ncinof3&sigb=14dfdpj5k&type=JPG


Areas most affected by flooding 

Areas most affected by drought 

Source: 10CIFOR. 2012. Adapting forests and people to climate change – Conserving 
ecosystem services that reduce risk to the world’s poorest. A framework proposal 



Source: Ming Pao, 12-5-2013 

Carbon dioxide level at new 
record high in 25 years for 
the pass 3 million years  

Carbon dioxide level passes grim 
milestone 

Source: SCMP, 12-5-2013 

Green House Gas – CO2  



Global warming !!!!  

Extreme weather!!!!  

Natural ecological crisis!!! 



BAMBOO  
INTRODUCTION 



Introduction 
What is Bamboo?  
 Arborescent (treelike) GRASS! 
 Flowering perennial evergreen plant 
 family Poaceae, subfamily Bambusoideae 



Botany of Bamboo 



竹子的結構 



Around 50 genera and over 1200 species 
Sorted according to root system    (Zhang et al., 2002) 

Monopodial  
 Send out a number 

of long heavily 
rooter underground 
rhizomes each year 

Sympodial 
 produce only a 

single culm, a 
vertical growing 
shoot, from each 
new rhizome 



Bamboo Characteristics 
One of the fastest growing plants in the world 
Grows 10-30 cm per day and reaches its full 
height in 4-6 months            (Aminuddin, & Abd. Latif, 1991) 

 Unique rhizome-dependent system  
Root system can extend up to 100km/ha and 
live for a hundred years 



Fast Growing Bamboo (BBC) 



Geography and Distribution 
 About 36 million hectares worldwide  
 3.2% of the total forest area 

 Commonly found in Asia, Africa and Latin 
America (Lobovikov, Paudel, Piazza, Ren, & Wu, 2007) 



World Bamboo Resources 
Asia and Oceania 
 65% of total world bamboo resources  
 Approximately 24 million hectares 
 900 species and about 40-50 genera 

 80% of bamboo species in the world  (Jiang, 2007) 

China 
 Highest biodiversity with over 500 species 
 5.4 million ha or about 3% of its total forest 

area is bamboo                          
 Rapidly increasing of about 50,000 ha/year 

 (Lobovikov et al., 2007) 



Bamboo species in HK 

Phyllostachys bambusoides  
f. lacrima-deae 
桂竹,亦称斑竹 

Bambusa ventricosa 
佛肚竹 

Phyllostachys 
iridescins 

红竹,亦称红哺鸡竹 



Bambusa vulgaris   金丝竹 

D.barbatus P. Nigra Munro 

Bambusa multiplex cv  琴丝竹 

    叶龙竹      毛金竹  



BAMBOO  
& THE ENVIRONMENT 



Bamboo & Biodiversity 
What is biodiversity?  
 The variation of life forms within a given species, 

ecosystem, biome or planet 
 
Why is it significant? 
 It is the resource upon which communities, 

nations and future generations depend on 
 Web of life: link between all organisms on 

earth , binding each interdependently 
 Biodiversity underpins the health of the plant 

and has a direct impact on all our lives 



Bamboo & Biodiversity 
   Bamboo forests are important  
   for biodiversity 
 
Rhizome systems are intermixed  
with tree shrub and herbaceous 
layer of vegetation 
Habitats for insects, birds and  
other animals 
food for mammals and birds  
(ex. Giant Pandas and  
Mountain Gorillas) 



Bamboo & Biodiversity 
 A mix of plant species is important  

 intermixed of bamboo with broad leaved trees 
exhibited higher amounts of desirable soil 
qualities 

 Porosity, aeration, and bulk density 
 Maintaining high levels of nutrients in the soil 

 increase the resilience to adverse weather 
conditions 

 



Soil & Water Conservation 
 No special irrigation required 
 Its water-use efficiency is twice that of trees 
 roots remain in place after harvesting 

 prevent erosion  
 help retain nutrients for the next crop 

INBAR rehabilitation project in India 



Soil & Water Conservation 
 High capacity landslide prevention, protection of 

riverbanks, and windbreak and shelterbelt potential 

River bank stabilization Reduce 90% soil erosion 



Soil & Water Conservation 
Researches and studies 
 In China, more than 90% of bamboo forests are found 

in the source regions of major rivers and lakes and 
along riverbanks, where they play an important role in 
regulating water flows, protecting water sources, and 
reducing water erosion                                          (Xiao, 2001) 

 The water conservation function in Moso bamboo is 
about 30% to 45% more than that in the Chinese fir 
forest                                                                (Huang et al., 2010) 





Deforestation 



Deforestation 
 Bamboo grows quickly 
 can take pressure off other forest resources 

 
 
 
 
 
 

 Other uses of Bamboo against deforestation 
 use of bamboo charcoal and firewood as an alternative 

source of energy in Africa 
 coffins of bamboo in northeastern India, an eco-friendly 

method of burial for the state’s Christians 
                                                                                                                           (UCA News, 2013) 

Reduce 
90% Soil 
Erosion 

River bank 
sabilization 

Example: INBAR conservation project in China 



The Atmosphere 



Movement of carbon between land, atmosphere, 
and oceans in billions of tons of carbon per year 



Global Warming 

Greenhouse gas effect due to increased CO2 



Reduction of Greenhouse Gases 

Bamboo helps indirectly reduce the emission of 
green house gases by:  
Producing bamboo products usually requires less 
energy than comparable fossil-fuel based produce 
selectively harvested and provides woody 
biomass each year 
transformed into durable products with long life 
spans increases the terrestrial carbon sink 



Carbon Sink 

Abosrbing carbon 
from the atmosphere 

and transform into 
biomass 



Bamboo 
 absorbs 30% more CO2 and  releases 35% O2 than 

hardwood trees  
 great natural carbon sink  Fast biomass generation 
 Fast re-growth even after regular havesting 



Carbon Sequestration 
Researches and studies 
 Annual carbon fixation of the tree layer in a Moso bamboo 

forest was 5.10 t/ha 
 1.33 times the value for a tropical mountain rainforest  
 1.41 times the value for Chinese fir Cunninghamia 

lanceolata at 5 years old                     (Zhou and Jiang 2004) 
 

 one of the most efficient types of forest vegetation for carbon 
fixation 
 

 Estimates of the total carbon storage in Chinese bamboo 
forests from 1999 to 2003 ranging from 605.5 to 1425 Tg C   

                                                     (Lou et al. 2010) 



Carbon Sequestration 

Changes in carbon storage by bamboo forests in China 
since 1950                                                                  (Chen et al. 2009) 

http://www.nrcresearchpress.com/action/showImage?doi=10.1139/a11-015&iName=master.img-002.jpg&type=master


Carbon Sequestration 
 carbon stocks in bamboo stands for 2020, 2030, 2040, 

and 2050 are expected to increase to 839.16 Tg C, 
914.43 Tg C, 966.80 Tg C, and 1017.64 Tg C respectively 
in China 

(Chen, X. G., Zhang, X. Q., Zhang Y. P., et al., 2009) 



Minimizes CO2 
Generates 
more O2 

Solution for 
Global 

Warming 

Better water 
retention 

Substitution 
for timbers 

Solution for 
deforestation  



Benefits of Using Bamboo 
 Reduces the adverse impacts on natural 

environment and human health 
 Uses renewable resources more efficiently 

and wisely 
 Reducing the pace of deforestation 
 Relieving global warming and natural 

ecological crisis 

Bamboo is a GREEN material 



Other Benefits of Bamboo 
• “natural oxygen bars” 
• 2 times negative oxygen ions concentration 

comparing to evergreen broad-leaved forest 
(ChaShanZhuHai National Forest Park in Chongqing city) 

• Bamboo leaf can capture 4 to 8 g/m of dust 
• bamboo belt reduce noise (10 to 15 dB by 40m wide 

belt) 
 

    

Source: Li, R., Zhang, J., and Zhang, Z.E. 2003. Values of bamboo biodiversity and its protection in China.  
J. Bamboo Res. 22: 7–13. 



BAMBOO  
ARCHITECTURE 



Bamboo  
Seed 

Bamboo 
Resources 

Bamboo 
Industrialization  

Bamboo architecture 

Different products 

Low carbon 

Harmony 
with nature 

bamboo Industrialization 



bamboo Industrialization 



As a Building Material 
 Often referred to as the poor man's timber,  
 becoming increasingly popular among Western 

architects and engineers 
 a major building material in many countries, particularly in 

Asia, Africa and South America 
 Well Known for its strong characteristics, light weight and 

flexible properties 
 can be used for almost all parts of houses, including posts, 

roofs, walls, floors, beams, and trusses 



Mechanical Properties 
Compression Strength 
 the capacity of a material or structure to withstand 

loads tending to reduce size 
 
 
 
 
 

 
 

 
 
 
 
 

 
Liese (1985) 

 
 
 
 
 

Material MPa 
Bambusa blumeana  24.0 
Bambusa vulgaris  25.3 
Gigantochloa scortechinii 27.0 

Red Oak 46.5 
Douglas Fir 49.8 
White Pine 33.0 
Western Cedar 31.5 



Mechanical Properties 



Mechanical Properties 
 Ultimate Tensile Strength 
 the maximum stress that a material can withstand 

while being pulled before breaking 
 
 
 
 
 
 
 
 
 

 
     (David W. Green et al., 2008) 

 
 
 
 
 
 
 
 

 

Material MPa 

Bamboo 350 – 500 

Red Oak 48 – 63  

Pine  21-32 

Concrete 3 

Structural Steel A36 400 

Silicon 7000 



Mechanical Properties 
Flexural Strength (Modulus of Rupture) 
 the highest stress experienced within the material at 

its moment of rupture 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

Liese (1985) 

 

Material MPa 
Bambusa blumeana  99.8 
Bambusa vulgaris  62.3 
Gigantochloa scortechinii 52.4 
Red Oak 98.5 
Douglas Fir 85.5 
White Pine 59.3 
Western Cedar 51.7 



Mechanical Properties 
 Modulus of Elasticity 
 An object’s tendency to be deformed (non-

permanently) when a force is applied to it 
 A measurement of stiffness 

 
 
 
 
 
 
 
 
 
 

Liese (1985) 

 
 
 
 
 
 

 

Material MPa 
Bambusa blumeana  4,100 
Bambusa vulgaris  6,100 
Gigantochloa scortechinii 4,800 

Pine (along grain)  9,000 
Oak (along grain)  11,000 
Douglas Fir  13,000 
Steel 200,000 



Mechanical Properties 
 In general, bamboo is stronger than wood in 

bending strength, compression strength parallel to 
grain and is similar in shear strength parallel to grain 

 The strength of bamboo in grain direction is 
extremely high, especially MOR and MOE. It might 
be suitable as the raw material for such products as 
oriented structural boards which bears 
unidirectional load                                   (Febrianto et al., 2012) 

 Bamboos have low shear strength parallel to grain. 
The bamboo veneers can be peeled from straight 
culms of a thick-walled bamboo species  



Why use bamboo? 
 bamboo can be harvested within 5-7 years 
 extraordinary physical characteristics 

 suitable for all types of structures and constructions 
 Light building material for easy transportation  & 

storage 
 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=r_bMZI-kQXesQM&tbnid=0nMvlcQV25jjaM:&ved=0CAUQjRw&url=http://lambooincorporated.wordpress.com/2012/07/02/bamboo-pioneered-in-bhutanese-construction/&ei=BbnoUYudD7CfiAfR4oD4Ag&psig=AFQjCNGhbbbCkGgnB7meMl0xrAr83CNn9A&ust=1374292576188841
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=MQX22EI1vc85JM&tbnid=uCjEbifpK2RxyM:&ved=0CAUQjRw&url=http://www.treehugger.com/green-architecture/bamboo-houses-stand-up-to-earthquakes.html&ei=PLnoUcHtComhiAf0_4DoCQ&bvm=bv.49478099,d.aGc&psig=AFQjCNEMW99lHMaf6PGrFU6FegVOkHPr9w&ust=1374292571917693


Why use Bamboo? 
 Superior earthquake-resistance 
 Nodes of  bamboo has a dividing or transverse 

wall allows bending 
 Cutting and processing with simple manual tools 
 Easily be cut length-wise or cross cut in pieces of 

any length 
 Attractive color  
 does not require painting, scraping or polishing 



Facts to be noted 
 Are processed  and compressed with chemical-

based glue 
 formaldehyde out-gassing, esp bamboo 

product made with low quality glue 
 

 Durability 
 bamboo flooring last 30–50 years (while some 

solid hardwood last 125 years or longer) 



1. Bamboo 
forest 2. Cutting 3. Skin knot 

removal 

6. . Rough 
planing 

5.Inside knot 
removal 4. Slicing 

7. Carbonization 8. Drying 9. Fine planing 

12.  Lamination 11.Gluing 10. Selection 

Bamboo Slat Manufacturing Process 



When not handled correctly 
 starchy interior is attractive to insects and pests 

 Proper immunization techniques and drying 
processes will prevent this from occurring 

 
 

 
 

 diameter of the bamboo diminishes when drying 
 dried  in advance of construction 

 
 special techniques for joints and terminals  

 nails into bamboo can result in splitting 
 Variation in thickness of the internal walls 

After 
Treatment 

Before 
Treatment 



Vertical: Bamboo strips are stood vertically on their narrowest edge and 
then laminated from side to side. The effect is a lined, almost uniform look 
to the surface of the finished floor plank. 
 

 

 

Horizontal: Bamboo slats are arranged in a horizontal direction, on their 
widest edge, and then joined side by side with adjacent pieces using a 
high-pressure laminate system. The characteristic nodes of the bamboo are 
visible on the finished horizontal surface. 
 

 

 

Strand Woven: Bamboo strips are thrashed into thing strips and then being 
compressed under high pressure 

Structure & Colour 



Horizontal 
Natural 

Horizontal 
Carbonized 

Vertical 
Natural 

Vertical 
Carbonized 

Structure & Colour 



With proper management and  
building techniques, bamboo can 

be a better alternative to wood 





Bamboo Scaffolding 



Low income bamboo housing 



Handmade School 
Bangladesh 



Timarai Bamboo Beach Resort Costa Rica 
1st place in the 2005 National Architectural Contest 



Bamboo Vacation Home Casa Atrevida 
Earthquake and flood resistant 

http://www.guaduabamboo.com/images/Bamboo-House-Casa-Atrevida-25.jpg
http://www.guaduabamboo.com/images/Bamboo-House-Casa-Atrevida-01.jpg
http://www.guaduabamboo.com/images/Bamboo-House-Casa-Atrevida-03.jpg
http://www.guaduabamboo.com/images/Bamboo-House-Casa-Atrevida-08.jpg


Bamboo House in Costa Rica 
Designed and build by Martin Coto  

http://www.guaduabamboo.com/images/bamboo-house.jpg
http://www.guaduabamboo.com/images/bamboo-house_2.jpg
http://www.guaduabamboo.com/images/bamboo-house_4.jpg
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Guadua Bamboo House 
It took 12 people to built this bamboo project from scratch 

http://www.guaduabamboo.com/images/bamboo_house_costa_rica-00.jpg
http://www.guaduabamboo.com/images/bamboo_house_costa_rica-01.jpg
http://www.guaduabamboo.com/images/bamboo_house_costa_rica-06.jpg
http://www.guaduabamboo.com/images/bamboo_house_costa_rica-08.jpg


Crosswaters Ecology & Spa 
Nankun, Guangzhou, China 



Indian Pavillion at 2010 Shanghai World Expo 
World’s largest bamboo dome 





Indian Pavillion at 2010 Shanghai World Expo 
World’s largest bamboo dome 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=SJ5EBoljBKqAUM&tbnid=ef8GcNMnKD6FlM:&ved=0CAUQjRw&url=http://newshopper.sulekha.com/china-world-expo_photo_1240761.htm&ei=98voUcumHuWAiQf-iIFo&psig=AFQjCNHWmOZ5-QTRJmEwHygzOM5rnEsWCg&ust=1374297459348237


 Spain Pavillion at 2010 Shanghai World Expo 





Vietnam Pavillion at 2010 Shanghai World Expo 



German Pavillion at 2010 Shanghai World Expo 











Bamboo Design Competition 2010 



Bamboo Design Competition 2010 



Bamboo Design Competition 2010 



Bamboo Design Competition 2010 



“Green School” in Bali 













Bamboo house equipped with solar engergy system 
by students of  Tongi University, China 









BAMBOO  
INTERIOR DESIGN 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-43JsN2Wq_VFXM&tbnid=CSVYkNzMxJpI4M:&ved=0CAUQjRw&url=http://homepimpha.com/decorating-your-home-furniture-design-from-natural-bamboo.html&ei=fdHoUcDTHofuiAfd_oGIBA&bvm=bv.49478099,d.aGc&psig=AFQjCNEalaJSpZFKyd5w5quHSBaqZr3mbQ&ust=1374298872221030


Hang Seng Management College 



Hang Seng Management College 



Hang Seng Management College 



Hang Seng Management College 



Shanghai Jiang On  
Kerry Food Centre 







Double Cove Shopping Mall 



Double Cove Phase I  
Shopping Mall 



WuXi Grand Theatre, Jiangsu Province, China 



OnTuLongShan Stadium, Zhejiang Province, China 



OnTuLongShan Stadium, Zhejiang Province, China 



Madrid International Airport Barajas, Spain  



Other Bamboo Designs 



West Kowloon Bamboo Theatre 



Use of bamboo wall 
France 





Use of bamboo wall – Geneva, Switzerland 
 



Cathedral in structural 
bamboo by Simon Velez  
Pereira, Colombia 
 

by SIMONE VELEZ 
 

















北京紫竹園 









Bamboo Furniture 
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Bamboo Furniture 
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Bamboo Lighting 

http://www.closhow.cn/wp-content/uploads/2012/07/paper_lamp_02.jpg


BAMBOO  
PRODUCTS 



Clothing Food  Living Transport 

Fabric Alcohol  Incense 
 Bamboo 

blinds 
Bicycle 

Textile Vinegar  Furniture 
Upholstery 
(carpets / 
curtains) 

Car 

Baby 
diapers Juice Thin film Kitchen utensils Yacht 

Socks Shoots Bamboo 
basket 

 Containers 

Underwear  Paper  
 Bamboo 
charcoal  



Textiles 
 Bamboo fabric is a natural textile made from the 

pulp of the bamboo grass 
 Bamboo fabric has been growing in popularity 

because it has many unique properties and is more 
sustainable than most textile fibers 

 Bamboo fabric is light and strong, has excellent 
wicking properties, and is to some extent 
antibacterial 

 Bamboo fiber resembles cotton in its unspun form, a 
puffball of light, airy fibers 



Textiles 
 To make bamboo fiber, bamboo is heavily pulped 

until it separates into thin component threads of 
fiber, which can be spun and dyed for weaving 
into cloth 

 Bamboo fabric is very soft and can be worn directly 
next to the skin 

 Many people who experience allergic reactions to 
other natural fibers, such as wool or hemp, do not 
complain of this issue with bamboo 

 The fiber is naturally smooth and round without 
chemical treatment, meaning that there are no 
sharp spurs to irritate the skin 
 



Bamboo fibers and textiles 



Bamboo clothing 



Luxury goods- Bamboo Fashion 
Gucci Bamboo Handbag Spring 2010  
 



GUCCI NEW Bamboo Watch for Women 
by Frida Giannini 2012 



Culinary 
 Bamboo is rich in minerals and high in fiber, which 

can be a great addition to any nutritious, well 
balanced diet 

 Most food center on the shoots of the bamboo, 
which are tender and delicious vegetables 

 Used in numerous Asian dishes and broths 
 Frequently used for cooking utensils within many 

cultures, and is used in the manufacture of 
chopsticks 



Delicious Bamboo 

Dumpling and Shoots 



Bamboo Utensils 



Bamboo Vinegar 

Bamboo Alcohol Bamboo Vitamins 

Bamboo Juice 



Transportation 



Bamboo Bike 

Bamboo Bowl Boat Bamboo Raft 

Bamboo Car 



Rinspeed Bamboo car concept at  Geneva auto show 2011   



The Phoenix Roadster by designed by Kenneth Cobonpue 
Rattan and bamboo concept car 



Bamboo Veneer application in luxury yacht 



Bamboo with Electronics 

Laptop by Asus 



Groove Bamboo iPad case (wool felt)  



Bamboo smartphone by Kieron-Scott Woodhouse  
A design student from England 







Miscellaneous Products 

Bamboo Globe Bamboo Toothpaste  Bamboo Sunglasses 



Biodegradable Products 

Disposable underwear 

Pampers disposable 
baby wipes 

Bamboo diaper liners 

Bamboo disposable 
plates 



Mine Kafon – a sphere device invented by an Afghanistan designer 
Massoud Hassani. The core of the Kafon is a 17kg iron casing 
surrounded by dozens of radiating bamboo legs that each has a 
round plastic "foot" at its tip. It is heavy enough to roll across the 
ground and trigger the landmines. The modular legs make the cost of 
replacement and reproduction lower. The built-in GPS chip can output 
the mine-cleared zones, so it creates a safe area. 



International Network for 
Bamboo and Rattan 

 



 INBAR is an intergovernmental 

organization established by 

treaty deposited with the 

United Nations.  

  Sovereign states become 

members. 

 INBAR works with Governments, 

Industry partners, Development 

Partners, NGOs, Universities, etc, 

 As of 2011, 37 members:  



  Carbon Accounting Methodology for Afforestation with Bamboo 

• developed in partnership by INBAR, China Green Carbon 

Foundation and Zhejiang A&F University in 2012 

• recognizing bamboo as an official carbon offset and a tool for 

climate change mitigation, thus enabling Chinese companies to 

buy bamboo carbon credits on the voluntary market 

• contribute to the goal of optimizing the potential for carbon 

finance through bamboo carbon sinks and bamboo harvested 

wood products (HWP)  



Carbon Trade / Market 
• Carbon markets: allow CO2 to be traded as a 

commodity 
 
• Carbon offsetting: the purchase of carbon credits 

from greenhouse gas reduction projects to negate 
the equivalent of a ton of CO2 emitted in one area 
by avoiding the release of a ton of CO2 or 
sequestering a ton of CO2 in another place 
 

    



Bamboo sustains our future 
Bamboo can save our world 



Thank You！ 
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