
GLOBAL WARMING 
ANロFORESTS 
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The Creation of the Ear 
According to a current thinking, .the 
earth was created about 4.6 billion 
years ago. At that' time innumerable 
planetesimals were rotating around 
the sun, and through repeated 
crashes with each other, some 
gradually became Jarger, pulling 
others into them due to their 
gravitational force. The earth is one 
such planet. 
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 The Miraculous Planet which ' 
Made the Existence of Life Possible 
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ashes caused the surface of the earth to fuse and it was covered with a red-hot magmatic 

'd the components of the planetesimals such as water, carbon dioxide (002), and nitrogen to 
-,and form a primitive atmosphere and clouds over the earth. 

ooler, the clouds gradually descended and brought the first drops of rain to the surface. The 
and in course of time the sea was formed. 002 in the atmosphere dissolved in the sea water 
alcium, and turned into limestone. As the amount of C02 decreased in the atmosphere, 
ipal component, and accordingly the earth cooled to a degree where life could exist. 

ble temperatures, the water cycle was born; When the earth became hot from the sun's heat 
e water evaporated, removing the heat from its surface, and turned into clouds. In the upper 
n returned to the earth in the form of the rain. It is this system that made it possible for life to 
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The Earth Has Lost ltsBalance 
The atmosphere contains greenhouse gases which play a role similar to the 
glass of a greenhouse, allowing solar radiation to pass through but not letting 
heat escape. With similar effect, the global mean temperature has been kept to 
about 15C. However, as human activities expanded and emissions of 
greenhouse gases such as C02, methane and CFCs increased, the degree of 
enclosed heat from the surface of the earth has increased, and as a result, the 
global mean temperature is rising. This is what is called global warming. 

(Greenhouse Effect on the Earth 's Atmosphere (Radiation Balance
)) 

Energy from the sun, for the most part, is absorbed by the earth's surface, 
while a part is reflected by the earth's surface and the atmosphere. 

/ 

k 」．‘ 

、 1螺鼠了が, 
舞』’1亭謝ン器・こ 剖 

恕津 
、ト戸縄ト7 

~，－」 

一
 
一
 

'
 r」繁、、『 

辱
縄
 瞬） 

×

り

 

&誉き、 
‘糾、、－、、 

』

》

 

《‘寧 
' 

TheEarthHasLost1tsBa1ance
The atmosphere contains greenhouse gases which play a ro1e sin、i1arto the

glassofagreenhouse,allowingsolarradiationtopass through but not 1e仕ing

heatescape.VVithsinlilareffect,theg1oba1mean temperature has been keptto

about l駅C.However,as human activities expandedand emissions of

greenhousegases such as C02,methane and CFCS increased,the degree of

enclosed heat fromthesu 作aceoftheearth has increased,and as a resu1t, the

global mean temperatureisrising.Thisiswhatiscalledglobalwarming.

GreenhouseEffectontheEarth-sAtmosphere(RadiationBa-ance)

〔

Energyfromthesun,forthemostpa~Sabsorbedbytheeanh, 剛 げace,

一whileaPart isreflected by the earth・ssurfaceandtheatm 。sPhere.
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Greenhouse Gases (water vapor, C02, methane, etc.) 

A considerable portion of the heat radiated from the earth's surface 

(infrared rays) is absorbed and reradiated by greenhouse gases, and 

thus heats the earth's surface and lower atmosphere, while a part 

escapes into space. 
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Greenhouse Gases(watervapor,C02,methane,etC.)

′ . A Considerable Ponion ofthe heat radiated from the eallh1ssurfaCe

(infraredrays)isabsorbedandreradiatedbygreenhouse gases, and

thus heats the eallhls surface and loWer atmosPhere,While a Part

escapesintospace,
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Acceleration of Global W arming 
Emissions of greenhouse gases 
are increasing as a result of 
various human activities. Gas 
emissions through the production, 
conversion and consumption of 
energy (chiefly C02) contribute 
most to gobal warming, followed 
by industries (chiefly CFCs), 
deforestation (C02 & methane) 
and agriculture (chiefly methane) in 
that order. 

くGreenhロuse Gases> 
Degree of Contribution to Global Warming 

methane 
(CH4) -
16% 

て 
ozone(03)8 ci 

「N0x 
4- 6% 

002 

50% 

CFCs 
20% 

Source : World Resouces Institute Data, 1990 

Due to the increase of C02 emissions 

attributed to combustion of fossil fuels such as 

petroleum, coal and natural gas, as well as 

deforestation, current 002 concentrations in 

the atmosphere have increased 1 .25 times 

compared to those prior to the Industrial 

Revolution in the mid-l8th centuッ. This rapid 

increase has upset the natural balance in the 

atmosphere all the more because 002 is an 

extremely small component of the atmosphere. 

The 002 increase is regarded as the biggest 

cause of global warming. 
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High energy consumption in modern society 
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Acce1erationofG1oba1Warming
Emissionsofgreenhouse gases i くGreenhouseGases>

are increasing as a resu-t of 幸Degree。fC。ntributiontOG-oba-Warming
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( ncrease of Atmospheric C02 Concentrations)
A 

Mass Consumption 
of Fossil Fuels 

Consumption of coal, petroleum 
natural gas has increased radi 
since the Industrial Revolution. 

×－-

Deforestation 

Tropical forests have been " 
decreasing at an alarming 
rate since the 2nd World War.ノ 

▼ 
It is estimated that by the end of the 21st century, C02 
concentrations will be double those prior to the Industrial Revolution, 
even though emissions are to be maintained at current levels. 

Global Energy-Related C02 Emissions in GtC/yr. 
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Mass Consumption: Deforestation
ofFossiーFuels .

Consumption of Coal,petro-eunn andTropical forests haVe been

natural gas has increased radically decreasing at analarming
since the lndustriaI Revo1ution. ratesincethe2ndVVorldVVar.
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Projection of Climate Change 
The global mean temperature has increased by 
0.3 - 0.5t over the past 100 years. The United 
Nations, in cooperation with experts world-wide, 
has prepared projections of future climate 
change and proposals for action. According to 
the report (IPCC Report, 1990), if emissions of 
C02 and other greenhouse gases continue to 
grow at the current rate without any adequate 
measures being taken to reduce them, the 
temperature will increase by 3C in the next 100 
years. There is great concern that weather 
extremes and rising sea levels, etc. resulting 
from the increase would affect various aspects 
of human life. 
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Rise of Global 
Sea Leve厄 

The average sea level is expected to rise " 
as a result of thermal expansion of the 
oceans and melting of mountain glaciers 
and polar ice-sheets. The sea level has 

risen by 10 - 25cm over the past 100 
years. An additional 1 m maximum 

increase in the sea level may occur by 
×2100  ノ 

Submergence of Small Islands, etc. 
Some islands would disappear 
Some countries would be partially 
submerged 

Retreat of Coastlines 
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A crack indicating melling ol the polar ice shell 
(Larsen B Ice Shel', Weddell Sea, Antarctica, 

ProjectionofC1imateChange
The g1obal mean temperature has inCreased by

o.3 - 0.引C over the Past loo years.The United

Nations, in cooperationwith expertswor ーd‐wide,

has prepared Projections offuture climate

change and Proposals for action.According to

the report(1PCC Repo 鴫 1990),ifemissions of

C02 and other greenhouse gasescontinue to

grow at the current rate withoutany adequate

measures being taken to reducethem,the , ▼ も ぎも が L
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Weather 
Extremes 
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IA general warming may lead to "\ 
intensification of the usual climatic 

patterns with more rainfall in some places 

and less in others; a more intense cold 
climate in cold areas, and a more intense 

hot climate in hot areas; more frequent 

and more severe storms in certain 

× regions ノ 
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Creation of massive numbers of refugees 
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VVeather
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A general warnling m ay 1ead to

intensification of theu s u al clim atic

patternsWith more rainfallinsome places

and less in others;amore intense cold

climate in cold areas,and a moreintense

hot climate in hot areas;more frequent

and more severe storms in certain

reglons.
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Prevention of Future Jarming 
In order to prevent further progress of global warming, 
it is most urgent that C02 emissions in developed 
countries be drastically reduced through adjustments 
in their life styles and social structures based on mass 
production & mass consumption. Since global 
warming is a cross-border issue, every nation and 
every individual in the world, must take action and 
cooperate with each other. 
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Reducing the use 
of fossil fuels -,
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Application of wind power 
(Tachikawa,Varnagata) 

Alternative energy ~ 

<Renewable energy sources> 
Solar, solar hydrogen, wind, 
hydroelectric, biomass,ocean, 
geothermal, etc. 

Higher energy-efficiency 

Improvement of generators, etc. 
Efficient use of heat generated 
from incinerators, subways, etc. 

.A一 

Energy-saving buildings 

Airtight & insulated ”、国 
Application of solar energy, etc. 
Re-use of building materials 」 

Efficient transportation system 、 

Improvement of mass 
transportation system 
Popularization of low-pollutior 
vehicles such as electric cars 

Reducing waste 、 

－二‘1●－ ．」ノ ー．, 

Recycling resources 

Application of heat trom garbage incinerators 

(Tropical Greenhouse Dome, Tokyo) 
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PreventionofFutureWarming
lnordertopreventfunherprogressofglobalwarnling,

it is most ur9ent that C02 emissions in developed

countries bedrastical1y reducedthrough adjustments

in their lifestyles and social structuresbased on mass

production & mass consumption.S in c e g lo b a l

w a rming is a cross ‐border issue,every nation and

every individual in the world,musttake action and

cooperatewitheach other.

　　　　　　　offossi-fuels /

App1icaーion ofwlnd power

(Tachikawa,Yamagata)

A1ternative

〈RenewableenergySources 〉

Soーar,solarhydrogen,wind,
hydroelectric,biomass,ocean,
geothermal,etc.

Higher

1mprovementofgenerators,etc.

E什icientuseofheatgenerated

from incinerators,subWays,etc.
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Re-useofbui ーdingmaterials

E什icienttransPO忙ationsystem
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transponationsystem
Popularization of1ow-po1lutior
vehic1es such aseーectriccars

ReducinWaste

Recyclingresources

Applicat-onofheatfromgarbage incine「ators

(TropicaIGreenhouseDome,Tokyo)



International Cooperation Is Indispensable 

Enhancing 
carbon sinks 
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Forests-the Most Cost Eflective 
C02 Fixation System 

Through photosynthesis, plants absorb C02 and fix the carbon by turning 
it into organic matter and liberating oxygen. About 90% of the total amount 
of carbon fixation by plants on earth is attributed to trees. 

C ) 
Fixing carbon in the form of grovuing 
leaves, branches, roots and trunks 
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Forests-theMostCostEffective
C02FixationSystem

Throughphotosynthesis,plantsabsorbC02 andfixthecarbonbyturning

itinto organic manerand liberatingoxygen.About90%ofthetotal amount

of carbon fixation by plants on earth is anributedtotrees.
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Fixing carbon in the for-n ofgrowing
leaves,branches,roots and trunks
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C02 Absorption in Various Forest Ecosystems 

- Annual amount of carbon fixation per hectare - 

9.90 

Tropica 
rain 
forest 

7.20 

Tropical 
seasonal 
forest 

5.85 

arm 
"mperat 
verg ree 
rest 

5.40 

ool 
emperat 
eciduo 
ore 

3.60 

Boreal 
Forrest 

Source: Yoshitaka Nitta, I 989: Estimates of the reduction of C02 enlおsions at the global levelりenergy conservation 

and absorption of C02 through reforestation. Estimates are based on Whittaker and Likens Data, 1975 
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I Enhancement of Forest Carbon Sinks① 

Reducing Deforestation 

k 
~ 

AbロUtロne third of 
the total area of 
the earth is land. 

V 

About one third of 
the land area is 
forest 
(4 billion ha). 

Tropical forests are decreasing by 15.4 

million hectares a year due to excessive 

practice of slash-and-burn shifting 

cultivation, over-grazing, over-cutting, land 

development for other purposes such as 

agriculture,and so forth. Deforestation 

results in not only the reduction of carbon 

sinks, but also the release of C02 into the air 

as the cut wood decays or is burnt. 
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About Half of the 
forest area is 
t「ロ回C刊forests. 舞hブ」富冷をI＼ト 

ラ：ーブ〈乞」’ , ブ 、、「 

・、て 
'’、 

ハ、」やj 

た
 

J 

Forests effectively fix C02 as they grow. It is therefore 
important that we practice appropriate care, harvesting 
and regeneration at right stages of their growth as well as 
to prevent their degradations. 
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ReducingDeforestation
Tropical forests are decreasing by 15.4

mil1ion hectares a year due toexcessive

practice of slash ‐and ‐b urn s hiftin9

cultivation,over ‐grazing,over ‐cutting,land

development for otherpurposes such as

agriculture,and so forth.Deforestation

results in not only the reduction ofcarbon

sinks,butalsothereleaseofC02into the air

as the cut wood decaysorisburnt.
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Enhancement of Forest Carbon Sinks② 

Expanding Forest Areas 
C02 emissions in the air currently amount 

to 3.2 GtC per year. Since forests fix 6 tons 

of carbon per hectare a year, if an area of 

540 million hectares (13.5% of the existing 

forest area) is afforested, the amount of 

carbon sequestration could offset the 

increased amount. 
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"Forest for the Green Earth" by JIFPRO 
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Enhancement of Forest Ca boii.  inks ③

紬訓副＆ho卿I' Tern晩0棚ood 
Engineering wood developed 

as structural timber ___ 

; 齢 
Another effective measure to counter 

global warming is the use of wood instead 

of materials such as steel, aluminium, and 

concrete, which, in their manufacturing 

process, consume large quantities of fossil 

fuels, thus increasing C02 emissions. 

Technologies for advanced use of wood 

are being developed. 

Long term use of wood means that the carbon is conserved in 
wood as long as it is used. PJooden houses and structures can 
thus be regarded as an "urban forest". 
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Modern large-scale timber construction )Karakuri Kinenkan, Kanazawa, 恰htkawa) 
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ExpandingForestAreas
C02 emissions in the aircurrently amount

to3.2 GtC peryear.Sinceforests fix 6 tons

of carbon per hectare a year,if anarea of

540 million hectares(13.5%oftheexistin9

forestarea)is afforested,the amount of

carbon sequestrationcould offset the

increasedamount. '‐Forest fortheGreen Earln'byJIFPR0

(Sabah,Malaysia)
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Your Support for Global Forestry Promotion 

(ff'! v 
The global environment is now in danger. To save our earth, 
conservation and rehabilitation of forests on a global scale is most 
urgently required. Individual citizen's action is needed. 

This brochure was produced with the aid of the 
Ministry of Posts and Telecommunications through 
donations collected from the 1996 sales of post 
cards additionally priced for that purpose. 

,J

,APAN  INTERNATIONAL FORESTRY 
Ii I t r Ii U PROMOTION & COOPERATION CENTER 

Rinyu Bldg.,1-7-12 Koraku, Bunkyo-ku, Tokyo 112, JAPAN 
TEL.03-5689-3450/FAX.03-5689-3360 

YourSuPPortforG1oba1Fo1est~Promotion

The global environn ・ent is now in danger.To save our earth,

conservation and rehabilitation of 長)rests on aglobal scale is 比lost

urgentlyrequired.lndividualcitizen's actionisneeded.

ThiS brochure W「asproduced 団ぜith the aid of the
Ministry of Posts and TeleCommunicationsthrough
donations co1lected from the l996sales of post
cards additionally priced forthatpurpose.

L JAPAN-NけERNA=oNALFORESTRY
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Rinyu B1d9 -ワ-「2 KorakU,Bunkyo-ku,Tokyo l 12,JAPAN

TEL.03‐5689‐3450/FAX,03 ‐5689‐3360


