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1. Weather, climate and climate
change are not interchangeable




Weather vs. climate

Weather = state of the atmosphere at some place & time

e described as temperature, cloudiness, precipitation, wind speed &
direction

Meteorology = study of the atmosphere & processes that
cause weather

Climate = weather conditions at some locality averaged
over a specified time period

Climatology = study of climate, its controls & variability
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Figure 1.1
Subgroups, analytic methods, and scales of climate study (from Oliver J.E., Climatology:

Selected Applications, © 1981, John Wiley and Sons, New York).




2. Systems approach
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Climate change as a system

A simplistic view of A more realistic view
climate change
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3. The three aspects of climate
change

* process
* Impacts

* strategies for mitigation & adaptation




Climate Change Model

Process, impact, strategies
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4. Identifying the process of climate
change
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5. Global warming differs from
climate change




he Greenhouse Effect

Some solar radiation Some of the infrared
is II'EEﬂei(]ItEddehthe radiation passes through
arth and the the atmosphere,

dumiesphere. and some is absorbed and
y re-emitted in all directions

y . by greenhouse gas
molecules. The effect of

this is to warm the Earth's

surface and the lower
atmosphere.
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The main greenhouse gases

Greenholise Chemical Predndustrial Concentration  Atmospheric Anthropogenic Global warming
gases formula concentration in 1994 lifetime {years)™ SOUrces potential (GWP)*
Fossil fuel combustion
Carbon-dloxde CO, 278000 ppbvy 358 000 ppbv Vanable Land use conversion 1
Cement production
Fossil fusls
Methane GH, 700ppby  1721ppby 122443 E‘S&Eﬁ?ﬁ%@ o1+
Livestock
Fertilizer
Nitrous oxide M0 272 pphv 311 ppbv 120 industrial processes 310
combusiion
CFC-12 CCLF, 0 0,503 ppby 102 U COR . | e007a00 7
HCFC-22 CHCIF, 4] 0,108 ppbv 121 Liquid coolants 1300-1400 =
Perfluoromethane|  CF, 0 0,070 ppbv 50 000 et 6 500
Sulphur Dielectric
e SFy 0 0,032 ppbv 3 200 fuid 23 800
Nole - pptv=1 part per irilion by volume; ppbv= 1 parl por blion by wvolama, ppm v= 1 pari per milion by viome
* GIWP for 100 year lime horzon, ** Wnchides indired sdodde of § | peoduction aned sitalseptienc wals oduction, ** On page 156 CIRTTTD)
e H’ﬁ? mn-‘rlq?mm lunarut{mzlmnmnulnm m:murou ﬂm?uuuuumﬁw{lﬂlmm mmuéam'r"' Ned glotal :E' ;ﬂﬂlﬂ L‘-“ ] hd

il.6,, mcduding Mo Wdrod ofed dus 1o oFne doegplelion ).

Source: IPCE rmdatia faranprepon | Climale changs 1236, The soence of dimets crange, connbubon o moriing groupe 1 e second Sesesament repart of the
inber povernmental penel on dimis Sange, UNEP and WIRG, Cambridos press wiieraly, 1996
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6. What is climate change?




[PCC (2007) definition

“Climate change in IPCC usage refers to a
change in the state of the climate that can be
identified (e.g. using statistical tests \6
changes in the mean and/or the varla ility of
its properties, and that persists for an
extended period, typically decades or longer.
It refers to an change in cllmate over time,
whether due to natural variability or as a
result of human activity. This usage differs
from that in the United Nations Framework
Convention on Climate Change (UNFCCC),
where climate change refers to a change of
climate that is attributed directly or indirectly
to human activity that alters the composition
of the global atmosphere and that is in
addition to natural climate variability =
observed over comparable time periods.




Natural vs. human-induced climate impacts.
Observed Climate Changes Climate Model

A\

|
0.0 l|| I

| _l :

_ ' . : ' 1.0
| , ; |

i LT o ST A I N AN bl . . 1.0

1R ‘ (1 N WA N '1.11_ AUTNL 4 =
—0_4_ !ll. ; | ‘ e i E

v
11 :’I. I |'||'. i i il I;I-,',I.' [ |
IRl

T-Tf\”m ‘W DA il
— Direct Temperatures

08 07
) The Industrial Age o '\""'
= 1l il 4 LALN ! | =
T TN '|'|I "'|'|.. '|T|||I T Ml | | 'l | il :

I 1o
: N £
3 L 1.0
E Direct Temperatures | 1.0 1
"Fé 1860 18I80 . 1$IGG . 19I20 - 19I40 ' 19;30 | 19:‘.!0 | EOIUU % 0.5 ]
o R =

= g g

R The Past 1000 Years i
g 2

'E 04 - AJ %{u.s
E | =

|—

E

£

&

=]

=
(4]

Temperature Anomalies (°C)
o
=]

—— Proxy Daia SR w= Model Resuits
ey ey e ] — Observations
1.0 . 2 .
1000 1200 1400 - 1600 1800 2000 o o . e
ear
(PCC, Fig 4.1) (PCC, Fig 4.2)

Recent changes are due to natural + human-induced effects.
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What is climate variability?

* Climate variability refers to the inherent
fluctuations that occur in precipitation and
temperature patterns, storm tracks and
frequency as well as other hydroclimatological
variables at a number of time scales (annual,
decadal, centennial and even millenial). Such
naturally occurring variations make it difficult
to distinguish long term trends in the climate
record.




2 February 2011 - snow
depths

http://www.climatewatch.noaa.gov/2011/articles/another-wintry-winter-for-the-eastern-u-s




Backward spring 2010

Photo credit: L-A. Dupigny-Giroux

* low temperatures in January
— June

* land-locked stations colder

e winter freeze/thaw cycles —
predictor

* snow, freezing rain — April to
June

e summer killing frosts

* summer drought
* NW flow




7. Warming & cooling factors (IPCC, 2007)

Radiative forcing components

RF Terms RF values [mezjl Spatial scale | LOSU
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Figure 2.4. Global average radiative forcing (RF) in 2005 (best esfmales and 5 ip 95% uncartaimly rmnges) with respect to 1750 for GO, CH, N,Oand other
important agents and mechanisms, ipgether with the hpical geographical extont (spatial scale) of the forcing and the assessed leval of scientific undersiand-
ing (LOSL). Asrosols from axplosive volcanic eruptions contribuis an additional episodc cooling krm for a fow years following an eruption. The range for
linear contrails does not include other possible offects of aviation on cloudinass. (WG Figure SPM 2]




The local conversation




Vulnerabilities & Consequences
of Climate Change




Ecotone shifts have been observed

Impact on mountain vegetation zones
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Proctor Maple Research Center -

sugar maple phenology
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Data courtesy: Tom Simmons & Sandy Wilmot — VT ANR/FPR



Thank you!
For more information contact:
Dr. Lesley-Ann Dupigny-Giroux

state.climatologist@uvm.edu
656-2146




