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Dangerous warming
now can't be avoided

Greenhouse gas emissions increased
by a record amount last year, to the

highest carbon output in history. :
According to unpublished estimates :
from the International Energy Agency, :
this means hopes of holding global :
warming to safe level§ are now all but :

out of reach.

The rise means the goal of prevent- :
ing a temperature rise of more than :
2 degrees Celsius, which scientists :
say is the threshold for potentially :
“dangerous climate change”, is likely :
tobe just “anice Utopia”, accordingto :
Fatih Birol, chiefeconomist of the IEA. :
It also shows that the most serious :
global recession for 80 years has had :

only a minimal effect on emissions.
Last year, a record 30.6 gigatonnes

sil fuel, arise of 1.6Gt 0n 2009, accord-

ing to estimates from the IEA. These :

are the gold standard for such data.
*“lam very worried. Thisisthe worst
news on emissions,” Birol said. “It is

becoming extremely chall to
remain below 2 degrees. The prospect
is getting bleaker.”

Professor Nicholas Stemn of the Lon-

don School of Economics, the author :
of an influential 2006 report into the :

economics of climate change, warned
that if the pattern continued, the
results would be dire.

“These figures indicate that

lions of people across the planet, lead-
ing to wid d mass |

now closetobeingback :

and :

|
: Worse and worse ... flight from nuclear power will lead to more fossil fuel emissions David Reede/Corbis
of carbon dioxide poured into the :
here, mainly from burning fos- :
: on a business as usual path. Accord- :
ing to the [Intergovernmental Panel :
: on Climate Change’s] projections, :
such a path ... would mean around a :
50% chance of a rise in global average :
f more than 4Cby 2100, :
Such warming would disrupt the lives :
: and livelihoods of hundreds of mil-

and urgent action, very soon, we still :
: wasexpectingarebound, but notsuch

The IEA has calculated that if the !
world is to escape the most damaging :
effects, annual energy-related emis- :
sions should be no more than 32Gt by :
2020, If this year's emissions rise by :
as much as 2010's, that limit will be :
exceeded nine years ahead of sched- :
ule, makingitallbut impossibletohold :
¢ world's last remaining reserves of fos-

have a chance of succeeding.”

toam ble degree.

conflict. That is a risk any sane person
would seek to drastically reduce.”
Birol said disaster could yet be
averted, if governments heed the
warning. “If we have bold, decisive

[

Emissions from energy fell slightly :
between 2008 and 2009, from 29.3Gt :
t029Gt, because of the financial crisis, :

A small rise was predicted for 2010 as

™ 35 Cypres Q.93 Conch ep K.

the increase has shocked the [EA. “I

a strong one,” said Birol, regarded as
one of the world's foremost experts.
John Sauven, executive director
of Greenpeace UK, said time was run-
ning out. “This news should shock
the world. Yet even now politicians
in the great powers are eyeing up ex-
traordinary, risky ways to extract the

sil fuels, even from under the melting
ice of the Arctic. You don't put out a
fire with gasoline. It will now be up to
us tostop them,”

economies recovered, but the scale of : About Continued on page 2
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Background
&
Solar Heat-blocking Pavement




Increase In patients suffering heatstroke
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Solar radiation
Low reflection for visible rays High reflection for near-infrared rays

Asphalt

Aggregate

Hollow ceramic particle Highly reflectiy@@ ment




Albedo characteristics
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€ Straight asphalt has a very low albedo

€ Dark-gray treatment materials have a low albedo for visible rays, but a
very high albedo (about 90%) for near-infrared rays



Mitigation of Urban Heat Islands




Thermal sensation - Surface temperature -

riginal Image Thermographic Image
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Thermal sensation - Temperature around feet-

Porous asphalt pavement Solar Heat-blocking Pavement
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Tomonaga et al. (2008): Journal of Hoso,
Vol. 43, No. 6, pp. 31~36

€ Tomonaga et al. concluded that S.H.P. can improve
th_emal comfort around our feet




Environmental effect
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€ The result indicates that air temperatures in central Tokyo
would tend to decrease. Also, air temperature can be
reduced by more than 0.8° C.




Effect of Reduction in Atmospheric Warming
In the Streets
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Reduction in Rutting




Newspaper article
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>~ An airplane got

]

stuck on the runway
due to rutting ”

“Did the asphalt surface
soften so much due to

the heat?”
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From the Nihon Keizai Shimbun
— a Japanese national newspaper

20t July 2010




Case study - Airport taxiway -

€ Areduction in rut depth was expected by utilizing
the solar heat-blocking pavement technology

€ Solar heat-blocking material was sprayed onto the
existing taxiway at an International Airport

€ The rut depth was measured at five stages; after
construction, 1 year, 1.5 years, 2 years and 3 years
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Temperature of pavements
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Differences of rut depth
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Conclusions

€ Contributes to improved thermal sensation around
pedestrian’s feet.

€ Solar heat-blocking pavement is likely to be useful in
mitigating the “urban heat island” effect.

€ This technology can effectively reduce rutting, as the
rate was approximately half compared to that of
dense-graded asphalt surfaces.

s,
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Environmental issues

Hotter pavement:

- leads to the “urban heat island” phenomenon
- higher temperatures may affect pedestrians’ health

Public demand to reduce the temperature of road surfaces




What is solar radiation?

€ Solar radiation mainly consists of visible rays and near-infrared rays;
and includes some ultraviolet rays.

® 50% of solar energy is visible rays; the rest is near-infrared rays.
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Basic concept

Highly reflective pigment

Highly reflective for near-infrared rays

— Prevention of heating

Low reflectivity for visible rays

— Enables various colors to be selected

Hollow ceramic particles

- Reflects solar radiation back into
the atmosphere

Hollow ceramic particles f&
(5~150 um)



Effect of temperature reduction
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€ The maximum temperature of the conventional pavement rose to 57.4 C

000 8/13

@ The temperature of the treated surface was reduced by about 16°C




Influence of Thermal Impact
Use of Thermograph
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€ Thermography shows clear differences between Porous
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Asphalt Pavement and Solar Heat-blocking Pavement *UW
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Influence of Thermal Impact
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Porous asphalt pavement 'Solar heat- blockl'n“g pavement

€ Porous asphalt surface measured more than 51° C whereas
solar heat-blocking pavement had a surface temperature of

about 46.5° C. il




Case studies
- Rutting resistance at airport taxiway -

An International Airport
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area A300
Terminals 1 & 2

Runway A




Surface (20 mm below)

Inter layer (80 mm below)

Milled surface (200 mm below)

Solar Heat-blocking Pavement Conventional Surface

Depth of t@@ ° %

Coated layer

Construction _ 3
overview Surface: Large stone mix. (Modified Asphalt) t= 80 mm
Binder course: Large stone mix. (Modified Asphalt)| =120 mm
Bituminous stabilization t=200 mm
Cement stabilization t=500 mm

t=300 mm

Crusher-run



Days in which 40'C or more was recorded
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Temperature below the surface
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Note:Data in which temperature was recorded at more than 55°C at 2cm, was selected.
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