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Humanity’s Carbon Emissions

88% 77 billion metric tonnes per year 12% 1.1 billion metric tonnes per year

L ol
Fossil Fuels & Cement .=. Land Use Change

Where Humanity’s Carbon Goes

47% 4.1 bilkon metric tonnes pear year 27% 2.4 billion melic tonnes piar year 26% 2.3 billion metric fonnes per year

Atmosphere

Data published Nov. 21 2010 at Nature Geoscience + GlobalCarbonProject.org
Graphic Production: (02 New.org




An atlas of pollution: the world in carbon dioxide emissions

Latest data published by the US Energy Information Administration

provides a unique picture of economic growth - and decline.

China has sped ahead of the US, as shown by this map, which resizes
each country according to CO2 emissions. And, for the first time,

world emissions have gone down

million tonnes

US emissions are down for the second year in
succession - after almost uninterrupted year
on year increases since these records began in
1980. The decline has matched the country’s
economic woes which have seen it only just
emerge from recession.

Since 2000 the country’s CO2 emissions have
fallen by 7.5%

North
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Biggest %

Detailed data
Full list of each country’s CO2 emissions and
movement in the world emissions league table
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Only three years earlier, in 2006, China was in

second place, and until recently had been very

close to US emissions. But from 2008 to 2009,

rapid growth has matched the country’s 9-10%
growth in GDP.

Since 2000 the country’s CO2 emissions have
risen by 170.6%

India overtook Russia in 2009
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Future CO2 @ This Site

CO2 Now CO2 Trend Speaker's Cormner CO2 Widgets

What the world needs to watch

Global warming is mainty the resutt of COz levels nsing in the Earth's atmosphere. Both atmosphenc COz and climate change are accelerating. Climate
scientists say we have years, not decades, to stabilize COz and other greenhouse gases.

Ta help the world succeed, COzlMNow.ong makes it easy to see the most cument COz level and what it means. So, use this site and keep an eye on COz
Imite others to do the same. Then we can do more to send COz in the Aght direction.

Waich COz now and know the score on global wanming, practically in real time.

Weekly Data | Amospheric CO2

Climate System
Climate Change
Effects
Atmospheric CO2 - Weekly Data ScintiicPredict
Mauna Loa Observatory | NOAA-ESRL Data Cli g c
Week Atmospheric CO2 f:"'_-_

June 12 - 18, 2011 393.42 ppm S

{last weelk)

June 12 - June 18, 2010 391.73 ppm
(1 year ago)
June 12 - June 18, 2001 372.87 ppm T S
{10 years ago) Methane | CH4



1900 1950 2000 2050 2100 1900 1950 2000 2050 2100

Figure 11.4. Temperature anomalies with respect fo 1901 to 1950 for two Europe
land regions for 1906 to 2005 (black line) and as simulated (red envelope) by MMD
models incorporating known forcings; and as projected for 2001 to 2100 by MMD
models for the A1B scenario (orange envelope). The bars at the end of the orange
envelope represent the range of projected changes for 2091 to 2100 for the B1
scenarnio (blue), the A18 scenario (orange) and the AZ scenario (red). More details on
the construction of these figures are given in Box 11.1 and Section 11.1.2.
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Figure 11.5. Temperature and precipitation changes over Europe from the MMD-A18 simulations. Top row: Annual mean, DJF and JJA temperature change befween 1980
fo 1999 and 2080 to 2099, averaged over 21 models. Middle row: same as top, but for fractional change in precipitation. Bottom row: number of models out of 21 that project
increases in precipitation.



Source: EEA, 2011

Table ES.3 Greenhouse gas emissions in CO,-equivalents (excluding LULUCF) and Kyoto
Protocol targets for 2008-2012

Targets

gl Change Change Change snange ::::' :::ti

MembesTies 290 ha::"m' 9% 3008-2000 2008-2009 1990-2009 22V b tcol and

yesr ) =003 'EU burden
sharing’

fonnes)  tones)  tomes) tonnes (%) (%) (%) (%)

Austria 78.2 79.0 80.1 -69 - 7.9 % 2.4 % 1.3 % - 13.0 %
Belgium 143.3 145.7 124.4 - 10.7 - 7.9 % - 13.2 % -14.6 % -7.5%
Denmark 68.0 69.3 61.0 =27 -4.2 % - 10.3 % -12.0 % -21.0%
Finland 70.4 71.0 66.3 - 4.1 - 5.8 % -5.7 % - 6.6 % 0.0 %
France 562.9 563.9 517.2 -219 -4.1 % -8.1% -8.3% 0.0 %
Germany 1247.9 12324 919.7 -61.4 - 6.3 % - 26.3 % -25.4 % -21.0 %
Greece 104.4 107.0 122.5 - 6.0 - 4.7 % 17.4 % 14.5 % 25.0 %
Ireland 54.8 55.6 62.4 =54 - 8.0 % 13.8 % 12.2 % 13.0 %
Italy 519.2 516.9 491.1 - 50.6 -9.3 % -54% - 5.0 % -65%
Luxembourg 12.8 13.2 11.7 - 0.6 - 4.7 % - 8.9 % =11.2 % - 28.0 %
Metherlands 211.9 213.0 198.9 =57 - 2.8 % -6.1% - 6.6 % -6.0%
Portugal 55.4 60.1 74.6 -3.4 - 4.3 % 25.5 % 24.0 % 27.0 %
Spain 283.2 289.8 367.5 -37.2 - 9.2 % 29.8 % 26.8 % 15.0 %
Sweden 72.5 72.2 60.0 - 3.6 - 5.6 % - 17.2 % -16.9 % 4.0 %
United Kingdom 776.1 776.3 566.2 - 54.0 -8.7 % -27.0% -27.1% -12.5%
EU-15 4 264.9 4 265.5 3723.7 - 274.3 - 6.9 % =-12.7 % =12.7 % - 8.0 %




Mitigation options

*Maintain or increase the forest area (reducing deforestation and
forest degradation, and new forest planting)

*Maintain or increase the carbon density (forest management)
#*Substitute fossil fuels with fuelwood

*Increase off-site carbon stocks in wood products
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E 65% of potential is in developing regions

Developing countries: reduced deforestation 40% of potential
Developed countries, EIT: forest management 63-72% of potential
B IPCC



Table 1 - Summary of LULUCF activities in the first
Commitment Period of the Kyoto Protocol

Initial land use Final land use

Forest Cropland Grazing land
Forest FM D D
Cropland AR CM GM
Grazing land AR CM GM

The activities shown 1n 1talics in the table are also eligible as CDM
projects, undertaken in developing countries. For reasons dis-
cussed below, the most significant omission in the CDM is the
ineligibility of a reduction in deforestation, which could be
quantitatively more important than the activities that are eligible.

Fonte: Schlamadinger et al., 2007



Activities elected under Art. 3.4 and accounting frequency. FM: forest management, CM: cropland
management, GM: grazing land management, RV: revegetation, CP: commitment period.

Member State

Art 3.4 elected activities

Accounting frequency

Austria - end of CP
Belgium - end of CP
Denmark FM, CM, GM arrual
Finland FM end of CP
France Fid annual
g Germany FM end of CP
E Gireece P end of CP
S | treland - end of CP
i‘-‘ Italy FM end of CP
& | Luxemburg . end of CP
Metherlands - end of CP
Partugal FM, CM, GM end of CP
Spain Fihi, CM end of CP
Sweden FM end of CP
United Kingdom FM end of CP
Bulgaria - end of CP
Czech Republic FM end of CP
- Estonia - end of CP
?: Hungary Fid annual
:_E’._ Latwvia Fid end of CP
E Lithuania FM end of CP
5 | poland FM end of CP
Fomania FM, BV end of CP
Slovakia - end of CP
Slovenia Fi end of CP




Dati sulle attivita di A/R, D e FM riportati dai Paesi Annex B Parties del Protocollo di Kyoto per il 2008 (in Gt CO2 eq)

A/R D FM co, A/R D FM Cco,
balance balance
Australia =16 948 4% 651 32 703 Japan =391 2431 -46 105 -44 065
Austria -2 531 1224 -1307 Latvia -440 1674 -23 595 -22 361
Belgium -399 468 69 Liechtenstein -1 4 -8
Bulgaria 1353 275 1628 Netherlands -547 780 233
Canada -738 14 643 -11 503 2403 New Zealand -17 396 2910 -14 486
Czech Republic Ay 160 -6 145 4 257 Norway -104 93 -30 827 -31 023
Denmark -70 35 281 247 Poland -3916 263 -46 865 -50 519
Estonia -534 6 600 6 066 Portugal -4 134 & 877 2 563 -180
Finland -1 077 2 886 -39 935 -38 126 Russia -4 093 26 607 -462 469 -439 455
France -13 591 11 926 -84 620 -86 285 Slovakia 2426 =10 324 -7 897
Germany -2615 16 393 -20 441 -6 663 Slovenia -2 456 2 385 -10 307 -7 851
Greece -351 4 -2 052 -2 399 Spain -10 2756 188 -39 120 -52 279
Hungary -1 183 44 -3 885 -5 025 Sweden -1 576 2 385 -18 606 -17 797
Iceland -102 -102 Switzerland -35 82 -855 -808
Ireland 2763 1 2774 UK -2 6%6 452 -10 873 -13 116
Italy -1736 386 -50773  -52122 Ukraine -1759 150 -47 718 -49 327

Source: httpe//unfeec.int/national_reports/annex_i_ghg_inventories/national_
inventories_submissions/items/5270.php

Note: Belarus, Croatia, Lithuania, Luxemburg, Romania and Turkey did not report on
the LULUCF sector.

Source: FAO, 2011



Net emissions (+] and removals (-), Gg COzeq

A, Art 3.3 activities B. Art. 3.4 activities 3':::“'
{2008+
MS A2.D BAFM B2 CM B.3GM BARV 20
A1AR
008 M09 MO e 066 08 A0 2008 09 1580 2068 200M 1990 2eE 200
Austia 253 288 1224 12
Belgium 219 2 T
Danmark 45 145 £ B 4N 50 265 29 MB) M4 185 188
Firiand 0 202 BME 3G 0T 0D 58
France EE SEE 1S08 G905 TEMt TaEM &
Germrany S4TE TR WTE 06RO 20642
Greece 1 351 4 0 s 855
Ireland g e b M
Italy A48 STH B 30 BUED amm
Lumembourg 7 78 141 1
Neferdands 435 537 &0 83z
Portugal -3173 -3 1361 13 BT -GG 145 S - 4 A5 06
Spain £37 GE45 108 107 SBEDS SRR oTi2 3EE 3000
Swiden A7 AR 4039 e -EET B3 5310
UK 2605 -28E G35 41 -less 2
EU-15 -37287  -3BB96 25044 22843 -2T1519 -279B03 1998 1306 -2076 -3 TR -7TB 21125
EU12Z SIL2600 12154 2H5% 3057 -126550 -123470 -5 -4 4y 1730
EU-2r -4R548 308300 27903 25900 -39E0eY 405363 1%9h o -1396 2076 304 -TeR -TTR -5 -4 4w 11855

1 FR did not include remivals from AR for acoounting purposss
2 The sum of MY’ emissions/vemavals is shown for information purpose only. The EU-15 will neither issue nor cancel accounting unils,

Accounting quantity on KP activities (2008+2009)
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B Pressure

C Response
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Spatial pattern of terrestrial NPP linear trends from 2000 through 2009 (SOM text S1) (8, 10).
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M Zhao, S W Running, Science 2010;329:940-943
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Geoengineering weighed up

FLAW: Unknown weather effects;

fails to prevent acidic oceans 00000 fails to prevent acidic oceans
00000 FORESTING
Y lolole REFLECTIVE CROPS hepddaatlidin
ARTIFICIAL TREES Planting crops that ST §
€0, sucked from airand reflect more sunlight FLAW: large land
stored underground READINESS: @ @ o headed
READINESS: @ © COST: $
COST: 555; FLAW: large land area
FLAW: large geological | nelzq.ﬂe-d: fails to prevent
1 dfidic oceans
cache needed | "Y' I 1 1o
CLOUD SEEDING
o el Atomising seawater creates
g clouds to reflect sun's rays
B READINESS: @ @
N COST: 5%

FLAW: unknown weather
effects, patchy success; fails
~_ topreventacidic oceans

©o000

BIOCHAR

Agricultural carbon waste is 0000
burned and buried CARBOMNATE ADDITION
READINESS: @@ Cround limestone helps

COST: $% oceans absorb CO,

FLAW: large land area needed READINESS: @@
00000 COST: 5

OCEAN FERTILISATION FLAMERnEnON, Gl ects

Iron filings stimulate CO,-eating plankton on ecosystems

READINESS: @@
COST: §%
FLAW: unknown effects on ecosystems

@ Cooling factor: Readiness: Cost:
potential to © - Within years § - Cheap relative to cutting emissions
change Earth's 0 ® - Withindecades %5 - Significant compared to cost of cutting emissions

energy budget 000 - Within centuries $S§5 - Cutting emissions might be cheaper



ADAPTATION STRATEGIES

Adaptation options

A. Strengthening adaptive capacity of trees and forests especially
in fragile forest ecosystems

#Management of forest biodiversity, including through supporting adaptation
of species and more suitable provenances

%Maintaining forest health and vitality to reduce vulnerability, including e.g.
against insects and diseases

#Improving fire suppression and control

*Adaptive management practices

‘B. Strengthening adaptive capacity of forest/rural communities
#Strengthening how communities cope with extreme events today
*Diversifying forest related employment opportunities and livelihoods

* Practicing adaptive land use planning and management



VULNERABILITY ASSESSMENT

Figure 1. Vulnerability framework
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Fonte: International Food Policy Research Institute, 2009



Adaptive capacity

1.

OCONOoOORWN

Inherent biological adaptive capacity of forests (annual crops better
than perennial, gamic better than agamic)

Farm organization

Technical skills (percentage of agriculturalist living in the study area)
Access to credit

Farm income

Farm holding size

Share of agriculture and forestry GDP

Farm assets

Infrastructure index
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Challenges for forest policies

Many countries have explicit objectives on
the forest related carbon balance

Improving inventory and data systems [l

SFM as a key concept in migitating _
Reduction of GHG emissions _
Forest adaptation to climate change _
To increase carbon sequestration _
To increase use of wood as raw... _

0 5 10 15 20

25



Challenges for forest policies

* After initial hopes, ...EU forest policy does not seem to be
coherent to the inclusion of forest sinks

* Legislation: statutory laws that help to effect policies and
Include rules and regulations defining rights and obligations.

* Climate change mitigation and adaptation: find the right path
(and synergies and trade-off) and maintain sustainable forest
management

*  Assessment of vulnerability is key (exposure, sensitivity, and
adaptive capacity).

* Mobilise enough wood for energy

* Reconcile biodiversity goals with other societal demands on
forests, for example provision of renewable material and
energy
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* Use the potential of the forest sector to foster green economy




Challenges for forest research and information

* exchange and dissemination on forests and climate
change, including through e.g. climate change impact and
vulnerability assessments,

* research on biophysical, social, and policy aspects of
forests and climate change,

* forest inventories and forest information systems, and
traditional knowledge;

* reporting data and information to UNFCCC and other
International bodies,

* Inform decision-making on forest-related adaptation and
mitigation, to evaluate the effects of related programmes
and to report to UNFCCC,

* outreach to stakeholder groups and the public.
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Timber production

Preferred uses

Crops Short rotation  Mix of fast Enduring
and/or forests and growing and tree species
short rotation fast growing  enduring

forests tree species  tree species

Figure 5. How choice of crops, types of tree species and management
regime can be selected to achieve a mix of bioenergy production, timber
production and carbon sink.
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