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How to know future climate?

Trend extrapolation
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Trends
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Simulations

Specify sockeconomiemissiorscenarios
Derive consistent glob&HG concentrations
Simulateglobal climatdrom GHG
Derivelocalrelevant information

depend on various uncertain assumptions
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Trends vs. Simulations

trends

. are subject to natural variability

. depend on 'subjective’ time frame

. lack physical justification
simulations

. Improve with increasing knowledge
. depend on 'objective’ scenarios

. have physical justification
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climate model

Horizontal Grid
(Latitude-Longitude)

Vertical Grid
(Height or Pressure) |

Physical Processes in a Model

solar  terrestrial
radiation radiation
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Greenhouse effect

The Greenhouse Effect

Some sunlight that hits
the earth is reflected.
Some becomes heag:

CO: and other gases
in the atmosphere
trap heat, keeping
the earth warm.

v77a PACIFIC CLIMATE
J74A& \mPACTS CONSORTIUM




Greenhouse effect (contd.)

earth temperature:

. without atmosphere18.8°C ("black body")

. with atmosphere (natural GH@Q)3.94C

. with anthropogenic GHG:
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Understanding the present (or pa

External factors of present climate:

. Solar irradiance
. GHG
. aerosols (volcanoes)

Internal factors
. ENSO, PDO,"..

Consequence: climate of the 'present' is not unique

effect on trends

. Simulations differ for the present (‘butterfly effect’)
. future simulations relative to what?

Never forget: model errors
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Projecting the future

Prescribe external factors (GHG, solar(?)):

. Socieeconomic emission scenarios
- 'business as usual’, sustainability, ...: IPCC SRES Al, A2, B1, B2, ...

Run climate models using Al, A2, ...
Distinguish between 'signal’ and 'noise’, that is, between

. GHG induced anthropogenic changes
. hatural fluctuations

Method: Ensembles
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scale mismatch

Global

Regional
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downscaling

_ _ 50kmx 50km
RegionalClimateMo d e | s RCMs ,

ae Model (CRCM)
. Hadley Centrdregional ClimatéModel (HRM3)
. ICTPRegionalClimate Model (RCM3)

+ W
empirical (statistical) downscaling
. Synoptic weather types

. regression based
. . local
. Interpolation
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Climate impact assessment fc
Coquihalla Hwy

PCIC provides

. percentiles and boxplots of core meteorological quantities:

- from 17 daily station readings between 1971 and 2000
- from CRCM, HRM3, and RCM3 driven by

. NCEP analyses (large scale atmospheric observations)
. GCM driven bypresenGHG
. GCMs driven byuture GHG

. upscaled design probabilities for each future RCM
- extreme high and low temperature, extreme diurnal temperature range
— consecutive freeze/thaw cycles
— consecutive frost
— consecutive heavy rain
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old vs. modern
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observations vs. models
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mean & variability

local (station) values havdferent mean values

pointvariabllity is larger than over aareal average
. RCM has less variablility amelwer extremes

Engineering design values inappropriate for RCM
Recipe: threshold upscaling
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design values
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