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Increasing
Solar radiation powers
the climate system, greenhOUSe
gases Increases
heating of the

* #l Some solar radiation

; Is reflected by

the Earth and the
atmosphere.

About half the solar radiation
is absorbed by the

Earth's surface and warms it. Infrared radiation is

emitted from the Earth's
surface.
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Temperature Change (°C)
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Precipitation A1B: 2080-2099 JJA
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Change in Annual Cloud Cover
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Annual Change in Soil Moisture
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Imminent Transition to Arid Climate

# Precipitation
minus
Evaporation for
Western US

25N-40N, 95W-
125 W

(land areas only)

R. Seager, et al.,2007. Model Projections of an Imminent Transition to a More Arid
Climate in Southwestern North America. Science, Vol. 316. no. 5828, pp. 1181 - 1184
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Precipitation minus Evaporation for Western US
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Precipitation minus Evaporation for Western US
(25N-40N, 95W-125 W)
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Cooling Decade in a Century of Warming
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Updated Reasons for Concern
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Updated Reasons for Concern

Rise in global mean temperature (°C)
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Updated Reasons for Concern

Rise in global mean temperature (°C)

TAR {2001 § Reasons For Concern

2° C warming limit
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Options for Climate Stabilization
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CO,

CO, concentration
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=379 ppm)

(2005

350 - 400
400 - 440
440 - 485
485 - 570
570 - 660
660 - 790

)
o

™
o)
Kol

stabilisation including
GHGs and aerosols

concentration at
(2005

CO, -eq.

445 - 490
490 - 535
535 - 590
590 -710
710 - 855

375 ppm)

855-1130

Year of
peak
emissions

Peaking year for CO,

emissions

2000 - 2015
2000 - 2020
2010 - 2030
2020 - 2060
2050 - 2080
2060 - 2090

% change
in global
emissions

emissions in 2050
(percent of 2000

Change in CO,
emissions)

-85 to -50
-60 to -30
-30 to +5
+10 to +60
+25 to +85
+90 to +140

Characternistics of various emission trajectories to achieve stabilisation of atmospheric greenhouse gas concentrations, in CO5 and CO5-eq. The
equilibrium global average temperature increase abowve pre-industrial is given for each stabilisation target. Only the first scenario, shown in the
first row; has a possibility to meet the 2°C guardrail. Note that current atmospheric greenhouse gas concentrations are about 385 pprm COz and
396 ppm CO-eq (including the cooling effect of aerosols). Modified from? (table 5.1, p. 67).
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(d) Annual temperature trends, 1976 to 2000
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(a) DJF temperature trends, 1976 to 2000
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September mean sea ice extent (million sq km)
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Change in the mass of the Greenland ice sheet from 2003 to 2008, as estimated from satellite
measurements of changes in the gravitational field. The grey shaded area shows the 90% confidence
level of the fitted straight line. The vertical axis is set to an arbitrary value of zero at the beginning of
the observational period3.



Increase in Hurricane Intensit
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fA) The numbers of North Atlantic tropical cyclones for each maximum wind speed shown on the
horizontal axis. The most intense {(Category 5) tropical cyclones have maximum wind speeds of 70 m/s or

greater. (B) The proportional increase by cyclone (hurricane) category (1 — least intense,; 5 — most intense)

arising from increases in maximurm wind speeds of 1, 3 and 5 m/fs. Note the disproportionately large
increase in the most intense tropical cyclones with modest increases in maximum wind speed, compared

to the increase in less intense cyclones<3,



WWW.OZEAN-KLIMA.DE

Future projections

Pl Kk
200 | |

180 Future sea level (rel. to 1990) based |
on IPCC AR4 global temperature projections

— —

)]

o o
I

Full range: 75 — 190 cm by 2100

— =k

o 0 O M

O O O O
L | T 1
i i I [

Sea Level Change (cm)

N
(-
T

constant rate 3.2 .“.1'_“7_" year 4.7 AR4

)
o
T
|

''''''

20 , Vermeer & Rahmstorf, submitted
1950 2000 2050 2100




1 1 L I L /| 1 1

a2 Energy intensive

60 4 —— am Balanced fuel sources
| == B1 More environmentally friendly
50 — ~— Constant composition
' - commitmant
- 20th century
4.0 | The planet s

committed to a
3.0 —1 warming over the
| next 50 years N
regardless of
political decisions

Global surface warming (°C)
N
|,

-1.0 — 23

:||l II:

B1

1900 2000

Year
IPCC Fourth Assessment Report Summary for Policy Makers

2100

A1T

B2
A1B

A1FI



1 1 L i L /| 1 1

a2 Energy intensive

60 7 —— Balanced fuel sources .
| = B1  More environmentally friendly |
>0 B - Eﬁ:ﬁmﬂmmsmn Mitigationf-
| = 20th century Possible
40 = Adaptation
- Crucial
— Adaptation
S Necessary

)

Global surface warming (°C)
N
|,

-1.0 — 23

1900 2000 2100

Year
IPCC Fourth Assessment Report Summary for Policy Makers

A1FI



; A2 Emissions Scenario )

HADAM3

link to EU
programs

v v
1960-1990 current Provide boundary conditions 2040-2070 future
AN S S W N
MM5 |[ RegCM3 || CRCM || HADRM3 || RsM WRF
lowa State/ UC Santa Cruz Quebec, Hadley Centre Scripps NCAR/
PNNL ICTP Ouranos PNNL

Reanalyzed climatle , 1

9752003




Observed Summer (JJA) Daily Maximum Temperature F
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. W. Arritt, E. S. Takle, W. J. Gutowski, Jr., C. J. Anderson, and M. Segal,2004: Altered hydrologic feedback in a warming
oduces a “warming hole”. Geophys. Res. Lett.31, L17109, do0i:10.1029/2004GL020528.




U.S. Climate Change Science Program
Synthesis and Assessment Product 3.3

June 2008

“One of the clearest
trends in the United
States observational
record is an increasing
frequency and
intensity of heavy
precipitation events...
Over the last century
there was a 50%
Increase In the
frequency of days with
precipitation over
101.6 mm (four
inches) in the upper
midwestern U.S.; this
trend is statistically
significant *



Projected Changes* for théji

v+ Climate of the Midwest
Temperature

< Longer frost-free period (high)

% Higher average winter temperatures (high)

+ Fewer extreme cold temperatures in winter (high)
&

Fewer extreme high temperatures in summer in short
term but more in long term (medium)

% Higher nighttime temperatures both summer and
winter (high)

= More freeze-thaw cycles (high)

# Increased temperature variability (high)

Follows trend of last 25 years and projected by models
No current trend but model suggestion or current trend but model inconclusive

*Estimated from IPCC reports



Projected Changes* for thg?‘

v+ Climate of the Midwest
Precipitation

More (~10%) precipitation annually (medium)

Change in “seasonality”: Most of the increase will come in the
first half of the year (wetter springs, drier summers) (high)

% More water-logging of soils (medium)

< More variability of summer precipitation (high)
X More intense rain events and hence more runoff (high)
X Higher episodic streamflow (medium)
X Longer periods without rain (medium)

Higher absolute humidity (high)

Stronger storm systems (medium)

More winter soil moisture recharge (medium)

Snowfall increases (late winter) in short term but
decreases in the long run (medium)

q

q
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Follows trend of last 25 years and projected by models
No current trend but model suggestion or current trend but model inconclusive

*Estimated from IPCC reports



Projected Changes* for thé;

v Climate of the Midwest
Other

Reduced wind speeds (high)

Reduced solar radiation (medium)

Increased tropospheric ozone (high)

Accelerated loss of soil carbon (high)

Phenological stages are shortened (high)

Weeds grow more rapidly under elevated atmospheric
CO2 (high)

Weeds migrate northward and are less sensitive to
herbicides (high)

Plants have increased water used efficiency (high)

9 9 9 9 § §

q

q

Follows trend of last 25 years and projected by models
No current trend but model suggestion or current trend but model inconclusive

*Estimated from IPCC and CCSP reports



1
Summary IE

- X Increases in CO2 will create a wide
variety of climate changes

X Some regions will experience
changes favorable for local societal
activities, but most will be
unfavorable

X Stabilization to avoid passing the
20C guardrail will require major
decreases in global emissions

X Many, but not all, observed
regional climate changes are
consistent with global and regional
climate model projections



