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1000 to 1861, N.Hemispheare, proxy data; 1861 to 2000 Global, instrumental; 2000 to 2100, SRES projections
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(Atmospheric-Ocean Coupled
Global Circulation Model (AOGCM)

(Regional Climate Model (RCM);
nested in an AGCM Atmospheric General
Circulation Model higher resolution for a
particular area and its geography.







Max and Min Envelopes for TRYs (Solar Radiation)
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Daily Temperature (C)

Max and Min Envelopes for TRYs (Temperature)
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UMIST findings




Hadley and other models

— GCM-independent PDF
—=— HadCM3
+ Other IPCC TAR GCMs
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Temperature changes

» 2080s annual average UK temperature
may rise 2°C t03.5°C,

 greater warming in South East than North West

* greater in summer and autumn than winter and spring.

* high summer temperatures more frequent, very cold winters
increasingly rare.

» a very hot August (e.g. 1995);
o 1 yearin5 by the 2050s

Precipitation

® Winters will become wetter and summers drier in all parts
of the UK.

® Largest changes in South and East
o summer precipitation decrease 50% 2080s.
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Sea level

e continues to rise around the UK
shoreline,

« faster rises in South East than NW
(adjustments from last ice age.)

e this, with more common storm

Relative humidity will decrease in all
parts of the UK, with the highest falls
likely in the south of England.
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Solar radiation

e summer cloud cover decreases,
especially in the south, (increased
solar radiation).

» winter cloud cover increases (2 —
3%) over most of UK; small fall in

Wind speed and storms

very difficult to predict future. present
best estimate: wind speeds similar to
present.

With more energy in the climate system, it is
possible that storms could become more severe
in future, but the climate models do not give
consistent findings.
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* Internal Temperatures / Comfort

—Mean temperatures will increase improving winter comfort
conditions, but causing problems with overheating in the
summer when careful design will be needed to avoid full air
conditioning.

» Energy Consumption

—Winter energy consumption for heating will reduce, but use
of air conditioning in the summer could offset this.

Buildings last from 50 to 100 years.

Computer Simulation.

Test Reference Years.
Near Extreme Summers.

How Buildings Perform.
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Impacts
Consequences for Building Services

» Condensation and Mould Growth
—Condensation and mould growth may decrease.

* Internal Pollution
—Higher temperatures could increase problems with

Other impacts of less direct relevance to
building services engineers are :

. more rain penetration and dampness problems;

. increased flooding, both from rivers due to more frequent
heavy rain and in coastal areas due to sea level rise and more
frequent storm surges;

increased subsidence due to drier soils in summer;
increased activity by soil contaminants including radon.
* increased UV degradation of e.g. plastics

Activity on building sites will be disrupted more often by hot
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Cooling load (Wn-2)

June 21st

London degree hours 1976 to 1995

—e— heating
—=— cooling
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Example clinic building
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Fig. 2 London ranked summer average dry bulb temperature

Drybulb temperature
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Example: Near Extreme Summer (1976 — 1995)
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Fig nv.3 A windcatcher (courtesy of Monodraught Ltd)
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Hours comfort temperature is above
28C in occupied time
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Agenda 21
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INTERNATIONAL COUNCIL FOR RESEARCH AND INNOVATION IN BUILDING AND CONSTRUCTION
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Nr. 1/02

Around the Task Groups and Working Commissions
W108 - Climate Change and the Built Environment

Introducing the New Working Commission and its Coordinator

Geoffrey J Levermaore
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Raising Awareness of
Climate Change in Users of

the Built Environment

(RACCUBE)
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* Rise in maximum resultant temperature
much more than minimum.

e An increasing need for summer-cooling,
natural ventilation not sufficient.

* Winter-warming requirement stays about
the same.

* In UK summer overheating will be a
problem by 2025

* Need for low energy airconditioning

* Need for mitigation and adaptation
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W108 Climate Change and the built Environment

FP6 OCCALBE

Simulation with climate data from same model for
different countries.

Collaboration with IEA.

25



