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Abstract

Global warming has increased interest in the question as to which trees are best for absorbing greenhouse
gases. On the other hand, trees planted in public spaces require certain properties to be accepted by citizens and
authorities. In this study, we measured the growth rates of tree species grown in the Kantd area by height and
thickness and fitted a growth model for the first time. Visualization is an important tool for planning. Growth
from sprouts is most economical and provides privacy and shade protection after just three years of growth. The
criteria for urban forestation are outlined and would have a large impact on carbon dioxide sequestration, if it
became socially acceptable to plant every empty space with robust and sustainable trees such as Japanese oaks.
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Fig. 1 (a,b) Tree density, real estate price, and population density
along two commuter lines, and tree density versus (c) real estate
price, and (d) population density.
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Fig. 2 Growing behavior of six dominant trees in Kantd aera, such
as Camphor (7 A/ %) ,Gingko (f F 2 V) ,Keyaki (/¥
%), Japanese Cherrry (%7 7 ), evergreen Oak (77 3) and giant
Bamboo (= % /) :(a) height as a function of age, (b) volume as
function of diameter and height, (c) volume and (d) biomass
production per year.
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Fig. 3 Height as a function of growing years for five trees,
(a) Camphor(Z A / %), (b) Gingko (A F 2 7) , (¢)
Keyaki(% ¥ %), (d) Japanese Cherrry (¥ A A 33 /) and
(e) Giant Bamboo (= % /) , showing their leaves as inset.
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Fig. 4 Tree growth in months or years after planting the sprouts,
(a) 4 and (b) 6 month, (c) lyear 5 months, (d) 2 years, () 8 years
after plantation at a different place, (f) with tree names for (e).
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additional to those shown in Fig. 2 and 3.
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Fig. 6 Present common practice concerning trees in Japan. (a)
Plan-ting at slopes to protect sliding, (b) tree cutting for
aesthetics, (c) tree cutting for harvesting (d) trees for shade or
privacy protection, (e) cutting for typhoon prevention, (f) burning
leftovers.
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Table 1 Properties of dominant trees in Kantd area, given by their Japanese, biological and English names. Density, modulus of rupture,

Elastic modulus, crush strength in compression tests and judgement of maintenance and emotional appearance over the whole year on a scale

of 1 (severe-bad) to 5 (easy-good).

Modulus Elastic Crush
Japanese Biological English Density Rupture Modulus Strength Maintenance
name name name [g/cm3] [MPa] [Gpa] [MPa] / Apperance
DR/ * Cinnamom camphora Camphor 0.52 80.5 11.56 40.1 5 4
A4AF3aw Ginkgo biloba Ginkgo 0.55 71.0 4 40.0 3 4
XX Zelkova serrata Keyaki 0.69 101.0 11.8 49.0 3 4
yirAA43av/ Cerasus yedoensis Japanese Cherry 0.60 84.8 10.3 49.0 2 4
RE T Phyllostachys bambus Giant Bamboo 0.85 168.0 20 93.0 1 3
AFTA Castanopsis sieboldii Jpn. Chinquapin 0.61 90.0 10 45.0 5 5
vIhY Quercus myrsinifolia Jpn. Evergreen Oak 0.83 131.0 15.5 64.0 5 5
ar3 Quercus serrata Konara oak 0.67 99.0 10.5 46.5 3 4
2T/ % Machilus thunbergii Japanese Bay tree 0.69 70.0 9 40.0 5 5
EOLY Magnolia acuminata Magnolia 0.48 85.0 12.5 43.5 4 5
HILARY Lagerstroemia spp. Crepe Myrtle 0.71 97.4 10.8 64.1 4 5
hTT Acer Maple 0.67 96.5 10.5 43.5 3 5
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Fig. 7 Usage of trees has many applications during their life cycle,

parts, the tree itself, the forest or after cutting as wood for indoor
or outdoor architecture or even as biomass.
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Fig. 8 Fabrication of concrete and bamboo composite
by (a,d,e) drilling holes,
wooden sticks or (c,f,i) tilted sticks as strengthener for the

materials, (b,e,h) using parallel

bamboo-concrete interface.
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