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WIERS
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Surface
temperature

Day
Year

Sun distance

6378 km
5.1x108 km?

5.974x1024 kg

5.515 g/cm?

9.87 m/s?

11 km/s
(0]0)

290 K

23 h 56 min

365.25 days

1.496x108 km




Venus

Radius 6052 km

Surface area 4.6x108 km?
Mass 4.87x10% kg

Density 5.20 g/cm?>

Gravity 8.87 m/s?

Escape velocity 10.5 km/s
Albedo 0.77

Surface temperature 737 K

Pressure 9.2x10° Pa

Day 243.02 days
Year 224.7 diays

Sun distance 0.723 AU




Mars

Radius
Surface area
WESS

Density
Gravity

Escape velocity

Albedo

Surface temperature

Pressure
DE)Y

Year

Sun distance

3397 km
1.4x108 km?
6.4x10% kg
3.94 g/cm?

3.72 m/s?

5.1 km/s

0.16

240 K (day)
210 K (night)

700 Pa
686.98 days

24 h 37 min 25 s

1.524 AU




Venus: Solar constant 2637 Wm=2albedo 0.77
(606,51 Wm2), T_= 227 K (-46°C) , T.= 737 K (464°C)

CO, 96% pressure 93000 hPa

Earth: Solar constant 1367 Wm-=2 albedo 0.30,
(956,9 Wm™, T_= 255 K (-182C), T,= 288 K (152C)

CO, 0.03% pressure 1013 hPa

Mars: Solar constant 592 Wm-2 albedo 0.16,
(509,12 Wm™2) T_= 218 K, (-55°C) T.= 220 K (-532C)

CO, 95.3% pressure: 7hPa




Earth energy balance
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Earth climate has changed always
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Variation in Orbital Eccentricity Variation in Axial Dbliquiw

accentricity = .5 eccentricity

Precession




Sun irradiance Wm-2
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Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle

Changes in
Solar Inputs "
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CO,,CH, & global temperature
0 = mean (1880-1899)

Font: Hansen, Clim. Change, 68, 269, 2005.

CH, = 1755 ppb

CO, =377 ppm
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There is a clear attempt to establish truth
not by scientific methods but by
perpetual repetition!
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CO, atmospheric concentration
and surface temperature
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Nature reports climate change, vol 3, p. 4-6 ,2009

What has been learned recently?

e Arctic summer sea ice is in rapid
decline

* Warming is already having an impact
* The hockey stick holds up

* Sceptics are still out there

What we are still working on?

* How much warming and by when?
Where to stabilize?
Where the missing carbon is going?
Does global warming worsens storms
How fast Greenland is melting?
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Nature reports climate change, vol 3, p. 4-6 ,2009

What has been learned recently?

» Other greenhouse gases are worrying

* Warming is already having an impact
* The hockey stick holds up
* Sceptics are still out there

What we are still working on?

e How much warming and by when?
Where to stabilize?
Where the missing carbon is going?
Does global warming worsens storms
How fast Greenland is melting?




— Satellite (1979-2007)
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Arctic sea ice loss compared to IPCC models
Arctic ice axtant loss to Septembar 2007 compared to IPCC modelled changas

using tha SAES A2 CO2 scanario (IPCC high CO2 scanario). Saptamber loss data
from satellite observations. Data smoothed with a 4th order polynomial to smooth
out the year-to-year variability. Ghart courtesy Dr Asgeir Sorteberg, Bieknes

Cantra for Climats Reasarch and Univaraity Cantsr at Svalbard, Nomvay.
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Nature reports climate change, vol 3, p. 4-6 ,2009

What has been learned recently?

e Other greenhouse gases are worrying
* Arctic summer sea ice is in rapid
decline

* The hockey stick holds up

* Sceptics are still out there

What we are still working on?

How much warming and by when?
Where to stabilize?

Where the missing carbon is going?
Does global warming worsens storms
How fast Greenland is melting?
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What has been learned in 20087

e Other greenhouse gases are worrying
* Arctic summer sea ice is in rapid
decline

e Warming is already having an impact

* Sceptics are still out there

What we are still working on?

How much warming and by when?
Where to stabilize?

Where the missing carbon is going?
Does global warming worsens storms
How fast Greenland is melting?




Northern Hemisphere
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What has been learned recently?

» Other greenhouse gases are worrying
e Arctic summer sea ice is in rapid
decline

* Warming is already having an impact
* The hockey stick holds up

* Sceptics are still out there

What we are still working on?

Where to stabilize?

Where the missing carbon is going?
Does global warming worsens storms
How fast Greenland is melting?
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Regional downscaling still in
development

HadCM3 Topography (m) HadGEM1 Topography (m) HIGEM Topography (m) NU-GEM Topography (m)

Font: Noguer, 2007




IPCC —AR4 2007

Temperature anomaly (°C)

Temperature anomaly (°C)
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Expected averaged changes in the global
distribution of precipitation per degree of warming
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Nature reports climate change, vol 3, p. 4-6 ,2009

What has been learned recently?

e Other greenhouse gases are worrying
* Arctic summer sea ice is in rapid
decline

e Warming is already having an impact
* The hockey stick holds up

* Sceptics are still out there

What we are still working on?

How much warming and by when?

Where the missing carbon is going?
Does global warming worsens storms
How fast Greenland is melting?
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What has been learned in 20087

* “Other greenhouse gases are
worrying

e Arctic summer sea ice is in rapid
decline

* Warming is already having an impact
* The hockey stick holds up

* Sceptics are still out there

What we are still working on?

How much warming and by when?
Where to stabilize?

Does global warming worsens storms
How fast Greenland is melting?




CO,; Emissions AND INCREASES
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CHaANGES IN GREENHOUSE GAsES FROM Ice CoRre aAND MopERN Darta
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Concentracio de CO, a Mauna Loa (Hawaii)

—
£
O
O

~—

™

Q

O
QO

e

0
&
o

i
[
@
&
-
O

O

300 T T | T T T
1950 1960 1970 1980 1990 2000 2010 2020

Any

Data: NOAA 2009




—a
-

—8— (bservades

O Projectades
A1B

e |
. AT
A
m— 1
e B
| = = . Limits dels escenaris

(=
L

(e
L

©
O
[
2
%,
c
IE
7,
-E
LLI

1990 1995 2000 2005 2010
Anys

Font: Carbon Project 2011, Pep Canadell




“I"" Power

59| E
GtCO2alyr :

&= Road Transport

4

B 1 f Air & Sea Transport

r
: .L Industry

@ 3 Buildings

to Waste
g#m Agriculture

2050 Total




Everybody believes global warming

is going on?
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The
Heat
Is

Companies are rushing to find a cure
for climate change. Here's what they

are doing to help save the planet.




Climate geoengineering?




Results from modelling surface air temperature (a i c) and precipitation (b i d) for
scenario A2 for 2100 (a b)and with geoingeneering (ci d)

a Surface Air Temperature (A2: 2100-1900) Precipitation (A2: 2100-1900)

1 1 2 3 4 5 & 1.0 -05 0.0 0.5
L] (mmiday)

Surface Air Temperature (GEO: 21 00-1900) Precipitation (GEQ: 2100-1900)

10 1 2 3 4 5 8 1.0 0.5 0.0 0.3
(K} (mmiday)

Font: Matthews H. D., Caldeira K. PNAS 2007;104:9949-9954




Changes are irreversibles!
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