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“.. global temperatures cannot now be stopped
from rising by 4°C”

(Tyndall Centre for Climate Change Research, 2010)
Tipping points
* Ice sheets melting
* Permafrost melting

Food Security

Water Security

Climate refugees

Health

Catastrophic Climate Change
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Summary for Decision Makers

* UNFCCC goal of 2°C cannot be
achieved with CO, reduction alone

* Black carbon, methane and trop.
ozone hold the key




Shorter-lived climate forcers WPF@

Foundation u

4.0 I | | | 1 | | | | | | | 1 1 | |
i
1
35 |- : N
i
1
30 : o
; COz measures | Reference
1
25 E
1
i
20 | i
CH4 + BC measures _

Temperature ("C) relative to 1890-1910

05 L— -
190 1950 2000 2050

Source: Figure 3 of UNEP / WMO report on Black Carbon and Tropospheric Ozone, 2011
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Black Carbon Methane (CH,)  Ground Level Ozone (O,)
GWP,, of BC : 1600 GWP,,of CH,: 72 Warming: 20% of that of CO,
(International Council on Clean (IPCC 4 Assessment Report Climate (Wallack & Ramanathan, 2009)

Transportation, 2009) Change 2007: The Physical Science Basis)



Black Carbon WErQ

BC warming impact two ways:

1. Through airborne particles absorbing light
and warming the atmosphere

2. Particles deposited on ice surface generate
heat and cause accelerated ice melt

Mitigation Initiatives to date: cook stoves, diesel exhaust filters

Large reduction in BC
Address open burning of agricultural lands

—  Over 42% of global BC emissions attributed to burning of
forests and savanna. (gond, 2007)

—  70% of world’s agricultural lands used for livestock unrao, 2006b)

Ice Masses
BC responsible for 30% of Arctic warming. (schindell &Faluvegi, 2009)

Other regions affected the Himalayas, the Swiss Alps & Antarctica
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“... the northern Antarctic Peninsula warming faster than virtually any

place on Earth.”
(Yale Environment 360, Nov 2010)
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Figure 10. (left) Wind vectors at 830 hPa from NCEP reanalysis during 04/06/1997 and (right) NOAA

12 satellite image for the same day. Image Source: Pereira, E.B., et al. (2006) JGR ==

‘Cattle are responsible for about 80% of all deforestation’ in the Amazon region
(Chomitz & Thomas, 2001)
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“... the northern Antarctic Peninsula warming faster than virtually any

place on Earth.”
(Yale Environment 360, Nov 2010)

40 to 60% of Black Carbon in
the Antarctic Peninsula
attributable to livestock rearing

Image Source: NASA Goddard Space Flight Center/University of Washington/US Geological Survey
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Global Anthropogenic Methane Emissions 2005
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Australia's CH4 Emissions 2005
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Tropospheric Ozone

Tropospheric ozone — from
interaction of sunlight with
hydrocarbons (methane,
VOCs) and nitrogen oxides
O, warming 20% of CO,, waiack

& Ramanathan 2009)

Ozone injury to milkweed

USFS

O, pollutant most powerful at

reducing crop yield wunep & wno,
2011)

O, best controlled by lowering
methane emissions waiack s

Ramanathan 2009), (Harvard University, the Argonne
National Laboratory, and EPA (USA), 2002)

Image Source: NASA - Tropospheric Emission Spectromete
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Highest deforestation of natural forests, 2000-2005, All countries.
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Deforestation:

- 13 million Ha/year, (360x360km/year) unrao, 2006a)

- 60-80% for animal agriculture (uNFao, 2006a; McAlpine et al., 2009)
- releases 1.47 billion tons CO.,/year (Houghton et al 2009)

- Produces 25-30% of global GHGs (unFao, 2006)
- large soil carbon loss from deforestation and grazing pressure (Lal, 2004)
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10 year Acacia regrowth in arid tropics 5 year Rainforest regrowth in Queensland wet tropics

* Opportunity to convert a major emission source into a
major sink, particularly in the tropics and sub-tropics

through natural re-growth
— * /0% of global agricultural land is used for livestock (30% of the earth’'s land
surface) (UNFAO, 2006b)
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* Tropical and sub-tropical fires
closely match deforestation patterns
* Fire retards tree re-growth &
encourages pasture growth

FIGURE 5
Countries with large net changes in forest area 2000-2005
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* 80-90% of fires are deliberately lit (Lauk & Erb 2009)

- Anthropogenic fires release ~ 15% of global CO, emissions

(van der Werf et al 2009)
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Livestock dominate global population pressure

— 1.4 billion cattle raised, 51.5 billion chickens, 2.6 billion ducks, 1.1 billion rabbits,
1.3 billion pigs, 1.1 billion sheep, 868 million goats, etc... (FAOSTAT, 2009)

— Humanity consumes 12% of Net Primary
Production (NPP), Livestock consume 58%

— Livestock provide humanity 17% of our
calorie intake (fish 1%)

— Livestock outweigh wildlife 8:1

— Livestock consumes 6 times megafauna use

UNEP 2010: “A substantial reduction of [climate & environmental]
impacts would only be possible with a substantial worldwide
diet change, away from animal products.”
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Livestock agriculture contributes:

* 40-60% of the BC particles in Antarctic
Peninsula

* Largest methane source (indirectly largest
trop. ozone driver)

* 65% of nitrous oxide emisSioNS wunrao. 2006b)
* 60-80% of deforestation

* ~ 80% of open fires (CO2, methane, BC)
* Large proportion of soil carbon 0SS (. 200
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Potential gains:

* up to 70% of agricultural land freed for reforestation
and soil carbon capture

* Sea level - Slow down rate of ice melt

* Decrease in biodiversity loss, land degradation, soil

salinity, deforestation, cleaner water systems etc. wedderbum-
Bisshop & Pavlidis, 2010)

* Healthier people, cleaner air
* Abatement costs minimised:

* low-meat diet 50% mitigation costs saving

* no-meat diet 70% mitigation cost saving

* animal free diet 80% mitigation cost saving (stenfest, E., et al, 2009)



Policy measures ' 5§

Halt “perverse” (unep 2010) subsidies on
Ivestock production

Promote plant-based alternatives

Protect and restore regrowth forests in
grazing lands and reduce anthropogenic
open burning

Fund alternative land uses, eg tree
carbon sequestration, organic farming

Based on policies proposed by McAlpine et al. (2009)
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Window of opportunity
- it’s not too late

www.WorldPreservationFoundation.org


http://www.worldpreservationfoundation.org/

REFERENCES  WPED

Foundation

Balusu, R., Moreby, R. and Yarlagadda, S. (2010, March). Strategies to Reduce GHG Emissions from Coal Mines: A
Review of Australian Perspective. Presented at M2M Expo, Delhi. Retrieved from:
http://www.globalmethane.org/expo/docs/postexpo/coal_yarlagadda.pdf

Baron, R. E., Montgomery, W. D. and Tuladhar, S. D. (2009, August 14). An Analysis of Black Carbon Mitigation as a
Response to Climate Change. Copenhagen Consensus Center. Retrieved from:
http://fixtheclimate.com/uploads/tx_templavoila/AP_Black Carbon_Baron_Montgomery Tuladhar_v.4.0.pdf

DERM (2009). Land cover change in Queensland 2007-08: a Statewide Landcover and Trees Study (SLATS) Report,
Oct, 2009. Queensland Department of Environment and Resources Management. Retrieved from:
http://www.derm.qld.gov.au/slats/pdf/slats_report_and_regions_0708/slats_report07_08.pdf

Evangelista, H., Maldonado, J., Godoi, R. H. M., Pereira, E. B., Koch, D., Tanizaki-Fonseca, K., Van Grieken, R.,
Sampaio, M., Setzer, A., Alencar, A., Gongalves, S. C. (2006). Sources and Transport of Urban and Biomass
Burning Aerosol Black Carbon at the South—West Atlantic Coast. Journal of Atmospheric Chemistry, 56(3), 225-
238. doi: 10.1007/s10874-006-9052-8
Fiore, A. M., West, J. J., Horowitz, L. W., Naik, V. and Schwarzkopf, M. D. (2008). Characterizing the tropospheric
ozone response to methane emission controls and the benefits to climate and air quality, Journal of Geophysical
Research, 113, D08307, doi:10.1029/2007JD009162
Fisher, M.J., Braz, S.P., Dos Santos, R.S.M., Urquiaga, S., Lves, B.J.R. and Bodde, R.M. (2007). Another dimension
to grazing systems: Soil carbon. Tropical Grasslands, 41, 65-83.
http://www.tropicalgrasslands.asn.au/Tropical%20Grasslands%20Journal%20archive/PDFs/Vol_41_2007/Vol_41_02_200

Houghton, R. (2009). Carbon Flux to the Atmosphere from Land-Use Changes 1850-2005. The Woods Hole Research
Center, Retrieved from: http://cdiac.ornl.gov/trends/landuse/houghton/houghton.html

ICCT (2009). “Black Carbon Climate Science and Appropriate Emission Control Strategies” International Council on
Clean Transportation. Retrieved from: http://www.theicct.org/2009/12/bc-strategies/



http://www.globalmethane.org/expo/docs/postexpo/coal_yarlagadda.pdf
http://fixtheclimate.com/uploads/tx_templavoila/AP_Black_Carbon_Baron_Montgomery_Tuladhar_v.4.0.pdf
http://www.derm.qld.gov.au/slats/pdf/slats_report_and_regions_0708/slats_report07_08.pdf
http://www.tropicalgrasslands.asn.au/Tropical%20Grasslands%20Journal%20archive/PDFs/Vol_41_2007/Vol_41_02_2007_pp65_83.pdf
http://www.whrc.org/whrc.htm
http://www.whrc.org/whrc.htm
http://cdiac.ornl.gov/trends/landuse/houghton/houghton.html
http://cdiac.ornl.gov/trends/landuse/houghton/houghton.html
http://www.theicct.org/2009/12/bc-strategies/

REFERENCES  WPED

Foundation

Lal, R. (2004, June 11). Soil Carbon Sequestration Impacts on Global Climate Change and Food Security. Science,
304(5677). Doi: 10.1126/science.1097396

Lauk, C., Erb, K.H. (2009). Biomass consumed in anthropogenic vegetation fires: Global patterns and processes.
Ecological Economics, 69(2), 301-309. doi:10.1016/j.ecolecon.2009.07.003

Levine, J.S. (1994). Chapter 9: Biomass Burning and the Production of Greenhouse Gases. In Zepp, R.G. (Ed) Climate
Biosphere Interaction: Biogenic Emissions and Environmental Effects of Climate Change. Retrieved from:
http://asd-www.larc.nasa.gov/biomass_burn/biomass.html

McAlpine, C.A., Etter, B., Fearnside, P.M. and Laurance, W.F. (2009). Increasing world consumption of beef as a
driver of regional and global change: A call for policy action based on Evidence from Queensland (Australia),
Colombia and Brazil. Global Environmental Change, 19(1). doi:10.1016/j.gloenvcha.2008.10.008

Pew Center (2010, April). What is Black Carbon? Pew Center on Global Climate Change. Retrieved from:
http://www.pewclimate.org/global-warming-basics/blackcarbon-factsheet

Pew Commission (2009, August). Putting Meat on the Table: Industrial Farm Animal Production in America. Pew
Commission on Industrial Animal Farm Production. Retrieved from: http://www.ncifap.org/bin/e/j/PCIFAPFin.pdf

Solomon, S., Qin, D., Manning, M., Chen, Z., Marquis, M., Averyt, K.B., Tignor, M. and Miller, H.L. (Eds.) (2007).
Contribution of Working Group | to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change. Cambridge, UK & NY: Cambridge University Press.

Stevenson, D. S., Dentener, F. J., Schultz, M. G., Ellingsen, K., van Noije, T. P. C., Wild, O., Zeng, G., Amann, M.,
Atherton, C. S., Bell, N., Bergmann, D. J., Bey, I., Butler, T., Cofala, J., Collins, W. J., Derwent, R. G., Doherty, R.
M., Drevet, J., Eskes, H. J., Fiore, A. M., Gauss, M., Hauglustaine, D. A., Horowitz,L. W., Isaksen, I. S. A., Krol,
M. C., Lamarque, J.-F., Lawrence, M. G., Montanaro, V., Mlller, J.-F., Pitari, G., Prather, M. J., Pyle, J. A., Rast,
S Rodrlguez J. M. Sanderson M. G., Savage N. H. Shlndell D. T Strahan S. E. Sudo K. , Szopa, S. (2006)
“Multimodel ensemble simulations of present-da and near-future tropospheric ozone” Journal of Geoph /



http://dx.doi.org/10.1016/j.ecolecon.2009.07.003
http://asd-www.larc.nasa.gov/biomass_burn/biomass.html
http://www.pewclimate.org/global-warming-basics/blackcarbon-factsheet
http://www.ncifap.org/bin/e/j/PCIFAPFin.pdf
http://www.ncifap.org/bin/e/j/PCIFAPFin.pdf
http://www.cambridge.org/features/earth_environmental/climatechange/wg1.htm
http://www.agu.org/pubs/crossref/2006/2005JD006338.shtml

REFERENCES  WPED

Foundation

Schindell, D. and Faluvegi, G. (2009, March 31). Climate response to regional radiative forcing during the twentieth
century. Nature Geoscience. doi: 10.1038/NGEO473

UNEP (2010, June). Assessing the Environmental Impacts of Consumption and Production: Priority Products and
Materials. United Nations Environmental Programme (UNEP). Retrieved from:
http://www.unep.org/resourcepanel/documents/pdf/PriorityProductsAndMaterials _Report_Full.pdf

UNEP and WMO (2011). Integrated Assessment of Black Carbon and Tropospheric Ozone: Summary for Decision
Makers. United Nations Environment Programme and World Meteorological Organization (UNEP & WMO).
Retrieved from: http://www.unep.org/dewa/Portals/67/pdf/Black_Carbon.pdf

UNFAO (2006a). Global Forest Resources Assessment 2005 FAO Forestry Paper 147, UN Food and Agriculture
Organisation (UNFAOQO). Retrieved from: ftp://ftp.fao.org/docrep/fao/008/A0400E/A0400EQ0.pdf

UNFAO (2006b). Livestock’s Long Shadow. UN Food and Agriculture Organisation (UNFAO). Retrieved from:
ftp://ftp.fao.org/docrep/fao/010/a0701e/a0701e00.pdf

van der Werf, G. R., Randerson, J. T., Giglio, L., Collatz, G. J., Mu, M., Kasibhatla, P. S., Morton, D. C., De
Fries, R. S., Jin, Y., and van Leeuwen, T. T. (2010). Global fire emissions and the contribution of deforestation,
savanna, forest, agricultural, and peat fires (1997-2009), Atmospheric Chemistry and Physics Discussions,
doi:10.5194/acpd-10-16153-2010.

Wallack, J.S., and Ramanathan, V. (2009, September/October). The Other Climate Changers: Why Black Carbon and
Ozone Also Matter. Foreign Affairs, 88(5), Retrieved from:
http://www.projectsurya.org/storage/WallackRam_FApp105-2009.pdf

Wedderburn-Bisshop, G. and Pavlidis, L., (2010). Deforestation and land degradation in Queensland - the culprit. 167
Biennial Australian Association for Environmental Education Conference Journal. Article #5. Retrieved from:
http://www.aaee.org.au/wp-content/uploads2/2009/01/AAEE 2010 Conference JournalB.pdf

West, J. J., Fiore, A. M., Naik, V., Horowitz, L. W., Schwarzkopf, M. D. and Mauzerall, D. L. (2007, March). Ozone air
quality and radiative forcing consequences of changes in ozone precursor emissions. Geophysical Research
Letters, 34, L06806. doi:10.1029/2006GL029173.


http://www.unep.org/resourcepanel/documents/pdf/PriorityProductsAndMaterials%20_Report_Full.pdf
http://www.unep.org/resourcepanel/documents/pdf/PriorityProductsAndMaterials%20_Report_Full.pdf
http://www.unep.org/resourcepanel/documents/pdf/PriorityProductsAndMaterials%20_Report_Full.pdf
http://www.unep.org/dewa/Portals/67/pdf/Black_Carbon.pdf
ftp://ftp.fao.org/docrep/fao/008/A0400E/A0400E00.pdf
ftp://ftp.fao.org/docrep/fao/010/a0701e/a0701e00.pdf
http://www.projectsurya.org/storage/WallackRam_FApp105-2009.pdf
http://www.aaee.org.au/wp-content/uploads2/2009/01/AAEE_2010_Conference_JournalB.pdf

Additional Slide ....




Foundation

UNEP /WMO Report W EQ)

B “Both near-term and long-term
&) Re Strategies are essential to protect
el - Integrated Assessment )
of Black Carbon climate.

and Tropospheric Ozone | Radyctions in near-term warming can be

Summary for Decision Makers

achieved by control of the short-lived
climate forcers whereas carbon dioxide
emission reductions, beginning now, are
required to limit long-term climate
change. Implementing both reduction
Strategies is needed to improve the
chances of keeping the Earth’s global
mean temperature increase to within the
UNFCCC 2°C target.” (UNEP & WMO, 2011, p.3)
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