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REALLY, WHAT MUST WE EXPECT?

o Temperature
o Rainfall
O Sea Level Rise
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ANSWER 1: “MUCH OF THE SAME BUT...”
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ANSWER 1: “MUCH OF THE SAME BUT...”
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Caribbean Observed data
(Peterson et al (2002)): Caribbean Temperatures
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ANSWER 1:

Caribbean Observed data

Temperatures
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“MUCH OF THE SAME BUT...”

Caribbean Temperatures
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ANSWER 1: “MUCH OF THE SAME BUT...”
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Jamaica observed data
(CSGM (201 1)): Jamaican Temperatures

1992'2008 Sangster Intl Airport

Annual Temperature Anomalies wrt 1992-2008

Rise in temperature
0.08-0.09 degrees/decade

Temperatures
®©@ @©®

Manley Intl Airport
Annual Temperature Anomalies wrt 1992-2008
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ANSWER 1: “MUCH OF THE SAME BUT...”
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Global Temperatures
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ANSWER 1: “MUCH OF THE SAME BUT...”

Global Projections (IPCC (2007)):

® End of Century (2100)

® Climate models under various Global Temperatures
scenarios predict 1.4 — 5.8°C

® Larger than any century scale
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ANSWER 1: “MUCH OF THE SAME BUT...”

Caribbean Projections using Precis

% Campbell et al (2010):

2

g ® End of Century (2100) Caribbean Temperatures
a ® Climate models under various

g scenarios predict 1 — 3.5°C

ﬁ ® Larger than any century scale
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ANSWER 1: “MUCH OF THE SAME BUT...”
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Jamaica using GCM

3 (McSweeney et al. (2008))
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Climate Change: Jamaica and the Caribbean:

Really, what must we expect?

Temperatures

ANSWER 1: “MUCH OF THE SAME BUT...MORE!”

Climate Studies Group Mona Department of Physics @ physics@uwimona.edu.jm



-
&

e

Rainfall
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ANSWER 2: “SOME OF THE SAME BUT...”

Global observed data (IPCC (2007)):

Changes in amount, intensity, frequency and type of precipitation.
Trends vary widely by region and over time.
Precipitation strongly modulated by variability e.g. ENSO.

Globally there has been no statistically significant overall trend in
precipitation over the past century...

Tropical storm and hurricane frequencies vary considerably from year
to year, but evidence suggests substantial increases in intensity and
duration since the 1970s.
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The most important spatial pattern of the monthly Palmer
Drought Severity Index (PDSI) for 1900 to 2002.
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ANSWER 2: “SOME OF THE SAME BUT...”

Jamaica observed data
CSGM (2011):

® Precipitation strongly
modulated by variability
interannual and decadal e.g.
ENSO, AMO

®@ Changes in amount,
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CSGM (2011):

® Precipitation strongly
modulated by variability
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ENSO.

®@ Changes in amount,
intensity, frequency and
type of precipitation. Trends
vary widely by region and
over time.

interannual and decadal e.g.

ANSWER 2: “SOME OF THE SAME BUT...”
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ANSWER 2: “SOME OF THE SAME BUT...”
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CSGM (2011):
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ANSWER 2: “SOME OF THE SAME BUT...”

Bender et al (2010):
Modeled Category 4 & 5 Hurricane Tracks

Present Climate

® Climate Models

Overall number of simulated
storms in warming scenario
decreases but storms that do
occur tend to be more
intense, with higher rainfall
rates and increased
maximum winds.

Rainfall
®
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ANSWER 2: “SOME OF THE SAME BUT...”
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McSweeney et al (2008)

. GCM Projections of Jamaica «A reduction by 7-8% in the length of the

= rainfall rainy season and an increase of 6-8%
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ANSWER 2: “SOME OF THE SAME BUT...”

Projection of Caribbean rainfall
by Precis

Campbell et al (2010):

® Precipitation strongly
modulated by variability
interannual and decadal e.g.
ENSO.

® BUT Tendency toward drying
by end of century
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ANSWER 2: “SOME OF THE SAME BUT...”
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Climate Change: Jamaica and the Caribbean:

Really, what must we expect?

Temperatures

ANSWER 1: “MUCH OF THE SAME BUT... MORE!”

Rainfall

ANSWER 2: “SOME OF THE SAME BUT...SOME DIFFERENCES”
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IPCC (2007):

@ Rise in the Caribbean appears to
be near the global mean (Church
et al. 2004). Pacific and Atlantic
basins are experiencing average
to above-average sea level rise.

@ During the 20th century, sea level
rose at an average rate of 4.8 to
8.8 inches per century (1.2-2.2
mm/year)

® More recent examinations of
satellite measurements, however,
estimate at an even more
alarming rate of 9 to 15 inches
per century (2.4-3.8 mm/yr) since
1993 (Bindoff et al. 2007).

Sea level Rise

ANSWER 3: “LIKELY THE SAME BUT...”
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ANSWER 3: “LIKELY THE SAME BUT...”

Marine Geology Unit, UWI:

eFluctuation maximum at 88 mm, and
minimum at 3 mm

*Trend line indicates mean rise for
1955-1971 is 15 mm or 0.9 mm/year
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ANSWER 3: “LIKELY THE SAME BUT...”

Table 3: Summary of Global Sea Level Rise Projections for 21% Century 364656667

2100
O 2050* . .
0 Low Range Central Estimate High Range
o=
m Continuation of current 13.6 cm ) 306¢m i
T) trend (3.4mm/yr)
5 |PCC AR4 (2007) 89cmto23.8cm 18 cm - 59 cm
TU Rahmstorf (2007) 17emto 32 cm 50 cmi a0 cm 140 cm
D ~
N Horton et al, (2008) 30cm 100 cm
Vermeer and Rahimstorf
(2009) ~40 cm 75 cm 124 em 180 cm
Grinstead et al. (2009) - 40 cm 125cm 215em
Jevrejeva et al (2010) - &0 cm 120 cm 175 cm

@ Caribbean sea level rise may be more pronounced than in other regions because
of its proximity to the equator (Bamber et al. 2009, Hu et al. 2009)

® Simpson et al. (2010)- “The question is not if the Caribbean will face SLR of 1m
or 2m under either a 2.0 C or 2.5 C global warming scenario, but rather when”
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« |[PCC (2007) Based
on models that do
not include ice
dynamics

* Melting of ice
shelves

» Accelerated flow
of ice streams
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LOOK AT ACTUAL DATA
(HANSEN & SATO 2011)

(a) Greenland Ice Mass Change (b) Antarctic Ice Mass Change
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Ice Mass (Gigaton)
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—+—Monthly Data ; . —+— Monthly Data .
5—year Doubling Time | E —— 5—year Doubling Time |
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I N R A
asoobl——i 41 i 1 1 __1 1 | aseol—1 1 1 ___t __t 1 __I __J
2002 2003 2004 2005 2006 2007 2008 2009 2010 2002 2003 2004 2005 2006 2007 2008 2009 2010

Fig. 8. Greenland (a) and Antarctic (b) mass change deduced from gravitational field measurements by
Velicogna (2009) and best-fits with 5-year and 10-year mass loss doubling times.

WILL THE MASS OF ICE MELTING DOUBLE IN 5 OR 10 YEARS TIME?
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IF THE MASS OF ICE MELTING
DOUBLES IN 10 YEARS:

e UPTOS5 METERS RISE IN SEAL LEVEL BY END

OF THIS CENTURY

Sea Level Change Approximations

I I 1 I
5 —
4+ _
= 5 Linear |
.‘.'J = [
% N
32t ‘
7 Exponential
(10—Year Doubling)
1+ Y .
O | + | 1
2000 2020 2040 2060 2080 2100

Fig. 7. Five-meter sea level change in 21* century under assumption of linear change and exponential
change (Hansen. 2007). the latter with a 10-vear doubling time.
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VERY POSSIBLE BECAUSE OF
POSITIVE FEEDBACKS

o Albedo (reflection of solar radiation) decreases
o Warmer ocean gives off CO2

o Additional methane due to
e Meting of permafrost

e Continental shorelines releasing methane from
methane hydrate
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PALEOCLIMATOLOGY

O tools or proxies to determine past temperatures, sea
level rise and CO2 concentrations

o Our Present temperature is near the peak Holocene

o Itis £12C below that of the Eemian period (based on
new more accurate methodology)

o Sea level at Eemian peak was probably 4 to 6m (13 to 20
feet) higher than today

7 = -4 < i v

B Last 800 Thousand Years +1°C

2
0 Holsteinian - p Eemian ~)
Holocene 7 [')

Temperature (°C)

b : : l Last Ice Age Al

08 0.7 0.6 0.5 04 03 0.2 0.1 0.
Time (Millions of Years Before Present)
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POSSIBILITY OF EXTREME SEA LEVEL
RISE BY END OF CENTURY

o Paleoclimate data and observed data (too short to be
significant) tells us that a 5 meter rise by the end of the
century is possible if temperatures rise more than 1¢C
above the present value
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ANSWER 3: “LIKELY THE SAME BUT...”
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Climate Change: Jamaica and the Caribbean:

Really, what must we expect?

Temperatures

ANSWER 1: “MUCH OF THE SAME BUT... MORE!”

Rainfall

ANSWER 2: “SOME OF THE SAME BUT...SOME DIFFERENCES”

Sea Level Rise

ANSWER 3: “LIKELY THE SAME BUT... HOW MUCH...?”
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CONCLUSION

REALLY, WHAT MUST WE EXPECT?

Much of the same but... more!
« Increase to end of century

Temperatures e l-4degrees
Warmernights and days

Some of the same but... some
differences

. Variability

. More intense storms

. Drying by end of century

Rainfall

Likely the same but... how
much...?

. Rising sea levels

. Erosion, inundation and storm surge

. Imor2m...Hmmm?

Department of Physics @

Sea Level Rise

S0 AS WE CONSIDER...

Predictability

Priorities and
actions need not be
timid or wait forever

Variability
Priorities and
actions must
account for
extremes

Uncertainty

Priorities and
actions must
recognize there is
still unknown
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Health
Impacts i
Heat-related deaths
Infectious diseases
Air quality=respiratory
il Inesses

Agricullture

Forest Impagts. ¥
Health, composition. &

unt_i_pj,ﬁlﬂ'dhify "y
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Climate Change Impacts

Water Resources
Changes in precipitation,
water quality, and water
supply. =

JAMAICA IS CLIMATE SENSITIVE...

Wildlizm?rﬁ—_ -
Loss ofdiVersity
shifs .

Species fange

Coastal Areas
Erosion and inundation
of coustal lands

Cost of profeci
vulnerable lan
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‘Climate change is an issue of our times — one that
Caribbean cannot avoid contending with - preferably
through voluntary action, now as opposed to later,
and with a paradigm shift in thought and action
equivalent to the shift necessitating it.”— CSGM 2011
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THANK YOU
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