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Climate Change terminology

» Climate change in IPCC usage refers to any change
In climate over time, whether due to natural
variability or as a result of human activity.



Description of confidence

Terminology Degree of confidence in being
correct

Very high confidence At least 9 out of 10 chance of being
correct

High confidence About 8 out of 10 chance

Medium confidence About 5 out of 10 chance

Low confidence About 2 out of 10 chance

Very low confidence Less than a 1 out of 10 chance



Description of likelihood

Terminology Likelihood of the occurrence/
outcome

Virtually certain >99% probability of occurrence
Very likely 90 to 99% probability

Likely 66 to 90% probability

About as likely as not 33to 66% probability

Unlikely 10 to 33% probability

Very unlikely 1 to 10% probability
Exceptionally unlikely <1% probability
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Changes in GHG from ice
cores and modern data

Figure SPM.1. Almaspharic concantrations of carbon dioxids,
methane and nitrous oxide over the last 10,000 years (fargs
panals) and since 1750 (insat panals). Measuwramants are shown
from ice coras (symbols with diffarent colours for diffarent studias)
and atmaospharic samplas jred fines). The corresponaing radiabive
forcings are shown on the right hand axes of the large panals.
[Figura 6.4)
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Ice cores show evidence of a close relationship between greenhouse gas

concentrations and climate
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Projected Changes in Global Surface Temperature
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Changes in temperature and

T increase since
1850, 0.76 £0.9°C

Difference from 1961=1990 (mm)

sea level

R

0.0p=

T T T T T T T T T
- (a) Global average temperature

T T T

—~14.5
o
3
=
)
140 £
=
3
g
13.5

U-

=50

=100 =

=150

- T{I::-] GIDEEI E;ver.-age

T 4 F
sea level

——

1 Total 20" century
1 sealevel rise is
1 0.17 m £0.05m

1850

1900

1950

2000

Figure SPM.3. Obsarved changes in (8l global average swiace temperature, (b) global average sea level from tide gauge Blue) and
satellite fred) data and (c) Northam Hemisphare snow covar for March-April. All changes are relative to comesponding averages for
the period 10671800 Smoothed curves repraesent decadal avarage valuss while cirdas show yearly values. The shaded areas are the
uncartainty intarvals estimated from a comprehansive analyals of known uncertainties fa and b) and from the time sarias ). {FAQ 3.1,

Figura 1, Figure 4.2, Figura 5.13}
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Observed sea level rise

Table SPM.1. Obsarved rafe of sa3 jevel nze and astimated contnbutions from different sowces. (5.5, Tabla 5.37

Rate of sea level rise (mm per year)

Source of sea level rise 1961-2003 1993-2003
Tharmal expansion 042 +0.12 1.6+0.5
Glaciers and ice caps 050018 077 £0.22
Greenland lce Sheat 0.05+ 012 0.21 £ 0.07
Antarctic loe Sheet 0.14 + 0.41 0.21 £0.35
Sum of individual climats 1.1 +£0.5 2807
contributions to sea level rise

Oibearved total sea level rize 1.8 £ (.50 3107
Diffarance

(Dbserved minus sum of 0.7 £ 0.7 0.2+1.0

estimatad climate contributions)

Tabds nots:
a Data pricr to 1993 are from tids gauges and after 19633 ars from satsllits altimetryg.

IPCC 2007: WG1-AR4



Projected warming and sea level rise

Even if GHG are kept constant at 2000 levels, warming of 0.1°C per decade is expected

Table SPM.3. Projected global avarage surface wanming and soa level nza at the end of the 273t cantury {70.5, 10.6, Tabla 710.7}

Temperature Change Seaa Lavel Rise
(°C at 2090-2099 relative to 1980-1999)= {m at 2090-2099 relative to 1980-1999)
Bast Likely Model-based range excluding future

estimate range rapid dynamical changes in ice flow
Constant Year 2000
concentratiorst 0.6 0.3-09 A
B1 scenario 1.8 11-28 0.18-0348
A1T =cenario 2.4 1.4-38 0.20 - 0.45
B2 scenario 2.4 1.4-38 0.20 -0.43
A1B scenarnio 2.8 1.7-44 021 -0.438
AZ scenario 3.4 20-54 023 - 051
A1FIl scenario 4.0 24-64 0.26 - 0.50

Table notas:

A Thiass estimates are assasmad from a hisrarchy of models that encompass & simple climats modeal, ssveral Earth Syaterm Models of Intsmmediate
Camplssity and a large numbsr of Atmosphers-Ocean General Circulation Modsla (ADGCMe).
b Year 2000 conetant composition is derived from ADGEMa anby.

IPCC 2007: WG1-AR4



Multi model averages and assessed

ranges for surface warming
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Figure SPM.5. Solid lines are multi-model giobal averages of surface warming frelative to 1980-71909) for the scenarios A2, ATE and B1,
shown as continuations of the 20th century simuwlations. Shading denctes the +7 standard deviation range of individual modal annual
avarages. The orange line iz for the expanment whare concentrations weara held constant at year 2000 values. Tha grey bars at night
indlicate the bast astimate (solld ine within aach bar) and the likely range assessed for the six SRES markar scananos. The assessment of
tha bast astimate and likely ranges in the gray bars includes the AOGCMs in the laft part of the figure, as wall as rasults from a higrarchy
of indapandeant models and obsansational constraints. [Figures 10.4 and 10.20])

IPCC 2007: WG1-AR4



Projections of surface temperatures

. 2020 - 2029 2080 - 2099

L — T — .
=, PORIRT " i
£
E 15t
o
£ af TOR-I0AS ]
3
= 0s5r 4
* B1

o . .
= 15 T T T T T
g al 0202023
o
i
£
®
] |
= A8
=
E 3 W20 _
8 .
g 1.5 :‘
s :
- :

-1 0 I 2 3 & 3 ] 7 B

Glokal Average Surface Temperaiurs Change (°C) 0051152253 3535¢45 55856657748

("C)

Figure SPM.6. Projacted surface temperature changas for the early and late 21 st centwry relative to the period 1980-1209. The central
and right panals show the AOGCM multi-modal average projections for the BY (top), A1E (middle) and A2 (bottom) SRES scenanos
avaraged over the dacades 2020-2029 {cantra) and 2000-2000 (rght). The laft panaiz show corresponaing uncertairdias as the relative
probabiites of estimated global average warming from sevaral differant AQGCM and Earth System Model of Intarmediate Complaxity
studies for the same periods. Some studies presant results only for a subsel of the SRES scenarios, or for vanous maodel versions.
Therafore the difference in the number of curvas shown in the left-hand panels is due only to differences in the availabiity of results.
FFigures 10.8 and 10.25}

IPCC 2007: WG1-AR4



Projected patterns of precipitation
changes

multi= mr.:adel DJF multi- mcdel

Figura SPM.T. Relative changes in precipitation (n parcant) for the panod 2000-2000, relative to 1980-1000. Valuas are muiti-modal
avarages based on the SRES A718 scanano for Dacembar to February feft) and June to August inght). White areas are whare kass than
B5% of the modals agree in the sign of the change and stippied areas ars whare more than J0% of the models agres in the sign of the
change. Fours 10,8}
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Precipitation has increased in some parts of the
world and decreased in others

Trends in percentage per century
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How has the climate changed in
Canada?

Some historical data...



Consecutive seasons, national temperature departures, 1985-2007
Anomalies de la température nationale (saisons consécutives), 1985-2007
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Spring national temperature departures and long-te rm trend, 1948-2007
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Trend in
number of cold 1
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Southern Ontario and Quebec:
Length of the growing season for grain corn GXT r-""
increased from current 135-149 days to
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Gameda et al., 2004 Climate Research Branch (MSC).
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Annual national preclpltation departures with welghted running mean, 1948-2006
Anomalies des précipltations annuelles nationales et moyenne moblle pondénée, 19482006
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Trends in heavy precipitation vary across Canada

Fraction of 40
annual

precipitation 35
falling 30
- as heavy events 25
? CONSERVATION IMPLICATIONS OF ; (%lyr) 1940-95 20

4 CLIMATE CHANGE: |dia=y :
SOIL EROSION Erosion rates 42
AND RUNOFF FROM CROPLAND 10

: *SWCS: 15 and 30

B min rainfall intensities 05
RRe have increased by .00
vedl 10%. Greatest for the 05

2 and 5 yr return
periods. 72 =l
*For a 10% increase in :
mean annual ppt,
change in erosion by
24% and change in

Zhang et al. 2001



Trends In Extreme Events
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Human influence and projections

Table SPM.2. Recent trands, assessment of human influance on the trend and projections for extreme weather evants for which there
is an obsenved [ate-20th century trend. (Tables 3.7, 5.8, 0.4, Sections 3.8 5.5, 0.7, 11.2-11.5}

Likelihood that trend
occcurred in late 20th

Likelihood of a
human contribution

Likelihood of future trends

Phenomenona and based on projections for

direction of trend

century (typically
post 1960)

to observed trand®

213t century using
SRES scenarios

Warmer and fewear cold

days and nights over Very likaly* Likafyd Virtually cartaind
most land areas

Warrner and more frequent

hot days and nights over Very ikaly Likaly {nightsH Virtually certaind
most land areas

Warm spells/heat waves,

Fraquency increases over Likaly Moare iikely than notf Vary likaly
most land areas

Heavy pracipitation events.

Fraquency (or proportion of . . .

tatal rainfall from heavy falls) Likely More likely than not! Very likely
increases over most areas

Area affactad by Likaly in many ) )
droughts increases regions since 1970s More likely than not Likely
Irtensa tropical cyclons Likalyin some ] ]

activity increases regions since 1970 More likely than not! Likely
Increased incidence of

extrema high sea |level Likaly Mare [ikely than notth Likaiyi
fexclucles tsunamis)?

IPCC 2007: WG1-AR4




