PLEASE DO THE FOLLOWING:

1. Attempt to sit down with your “zombie apocalypse”
group. This will be your team for today. There will be
a competition of sorts. No prize - just glory.

2. Write down the name of your team on the white
board. Also write down the name of your team on a
blank sheet of paper (at the top).
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E8: A large fraction of anthropogenic climate change resulting from CO2 emissions
is irreversible on a multi-century to millennial time scale, except in the case of a
large net removal of CO2 from the atmosphere over a sustained period. Surface
temperatures will remain approximately constant at elevated levels for many
centuries after a complete cessation of net anthropogenic CO2 emissions. Due to
the long time scales of heat transfer from the ocean surface to depth, ocean
warming will continue for centuries. Depending on the scenario, about 15 to 40% of
emitted CO2 will remain in the atmosphere longer than 1,000 years.

WHICH ONE IS FALSE?

1. A paper examining the albedo effects of the vast sheep population in
New Zealand has been previously published. In this paper, it noted the
sharp decline in sheep numbers in a 2006 foot and mouth outbreak
correlated strongly with noticeably lowered reflection measurements.

2. If we were to assume that Spongebob Squarepants is real, various
ocean models suggest that he would be in serious trouble in about 50
years or so.

3. Research has shown that cow farts contribute significant positive
radiative forcing.

4. One definition of a climate change “tipping point” has been modeled
(in a recently published scientific article) to happen as early as 2020
under business as usual emissions scenarios.
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Spread in model climate sensitivity
traced to atmospheric convective mixing

Steven C. Sherwood', Sandrine Bony? & Jean-Louis Dufresne”

Equilibrium climate sensitivity refers to the ultimate change in global mean temperaure in response to a
external forcir de f res mpting ow uncertainties, equilibrium clima
estimates from pa 5 degi elsius for : atmospheric c:

concentration, precluding accurate pro of future climate. The spread arises largely from differences in the
feedback from low clouds, for reasons not yet understood. Here we show that differences in the simulated strength of

E1: Increase of global mean surface temperatures for 2081-2100 relative to 1986—
2005 is projected to likely be in the ranges derived from the concentration-driven
CMIP5 model simulations, that is, 0.3°C to 1.7°C (RCP2.6), 1.1°C to 2.6°C (RCP4.5),
1.4°C to 3.1°C (RCP6.0), 2.6°C to 4.8°C (RCP8.5). The Arctic region will warm more
rapidly than the global mean, and mean warming over land will be larger than over
the ocean (very high confidence)

E1: Relative to the average from year 1850 to 1900, global surface temperature
change by the end of the 21st century is projected to likely exceed 1.5°C for RCP4.5,
RCP6.0 and RCP8.5 (high confidence). Warming is likely to exceed 2°C for RCP6.0
and RCP8.5 (high confidence), more likely than not to exceed 2°C for RCP4.5 (high
confidence), but unlikely to exceed 2°C for RCP2.6 (medium confidence). Warming
is unlikely to exceed 4°C for RCP2.6, RCP4.5 and RCP6.0 (high confidence) and is
about as likely as not to exceed 4°C for RCP8.5 (medium confidence).




Vol 437129 September 2005/doi:10.1038/nature04095 nature
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Anthropogenic ocean acidification over
the twenty-first century and its impact on
calcifying organisms

James C. Orr', Victoria J. Fabry?, Olivier Aumont?, Laurent Bopp', Scott C. Doney?, Richard A. Feely®, i A

Anand Gnanadesikan®, Nicolas Gruber’, Akio Ishida®, Fortunat Joos’, Robert M. Key'’, Keith Lindsay'’, “ -

Ernst Maier-Reimer'?, Richard Matear'?, Patrick Monfray'+, Anne Mouchet'*, Raymond G. Najjar'?, - e e .
PAST PRESENT FUTURE

Gian-Kasper Plattner’”, Keith B. Rodgers"'*, Christopher L. Sabine®, Jorge L. Sarmiento'’, Reiner Schlitzer'’,
Richard D. Slater'®, lan J. Totterdell'*t, Marie-France Weirig'”, Yasuhiro Yamanaka® & Andrew Yool'®

Today's surface ocean is saturated with respect to calcium carbonate, but increasing atmospheric carbon dioxide
concentrations are reducing ocean pH and carbonate ion concentrations, and thus the level of calcium carbonate + -
saturation. Experimental evidence suggests that if these trends continue, key marine organisms—such as corals and C O 2 + H2 O b Hz C 03 e H + HC 03
some plankton—will have difficulty maintaining their external calcium carbonate skeletons. Here we use 13 models of the
ocean-carbon cycle to assess calcium carbonate ion under the 1592a ‘busi I' scenario for future
emissions of anthropogenic carbon dioxide. In our projections, Southern Ocean surface waters will begin to become
undersaturated with respect to aragonite, a metastable form of calcium carbonate, by the year 2050. By 2100, this
could extend the entire Southern Ocean and into the subarctic Pacific Ocean. When live
pteropods were exposed to our predicted level of undersaturation during a two-day shipboard experiment, their
aragonite shells showed notable dissolution. Our findings indicate that conditions detrimental to high-latitude
ecosystems could develop within decades, not centuries as suggested previously.

Ocean uptake of CO, will help moderate future climate change, but  These rates decline even when surface waters remain supersaturated

E7: Earth System Models project a global increase in ocean acidification for all RCP

B5: Ocean acidification is quantified by decreases in pH. The pH of ocean surface scenarios. The corresponding decrease in surface ocean pH by the end of 21st

water has decreased by 0.1 since the beginning of the industrial era (high
confidence), corresponding to a 26% increase in hydrogen ion concentration

century is in the range of 0.06 to 0.07 for RCP2.6, 0.14 to 0.15 for RCP4.5, 0.20 to
0.21 for RCP6.0, and 0.30 to 0.32 for RCP8.5
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Methane Emissions from Cattle
Environ. Res. Lett. 8 (2013) 035014 (7pp) doi:10.1088/1748-9326/8/3/035014
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Abstract
Introduction present bevels of approsimately 1,500 ppb (Khalil ot Climate change and permafrost thaw have been suggested to increase high latitude methane

) ‘ ) al., 1993). The more than 500 T (1 Tg = 1 millice emissions that could potentially represent a strong feedback to the climate system. Using an
K,LM A,;.A—:I.» love 6% of eir ingested energy as metric tons) of :m( hane that enters the ‘.x_l-i m,‘tmr‘ integrated earth-system model framework, we examine the degra
) 3 permafrost, temporal dynamics of inundation (lakes and wetlands) induced by

B5: Concentrations of CO2, CH4, and N20 now substantially exceed the highest

concentrations recorded in ice cores during the past 800,000 years. The mean rates E7: The release of CO2 or CH4 to the atmosphere from thawing permafrost carbon

stocks over the 21st century is assessed to be in the range of 50 to 250 GtC for
RCP8.5 (low confidence).

of increase in atmospheric concentrations over the past century are, with very high
confidence, unprecedented in the last 22,000 years.
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Radiative forcing of natural forest disturbances

THOMAS L. O'HALLORAN*, BEVERLY E. LAW*, MICHAEL L. GOULDEN+t, ZHUOSEN
WANG?, JORDAN G. BARR§, CRYSTAL SCHAAF}, MATHEW BROWNY, JOSE D
FUENTES**, MATHIAS GOCKEDE*, ANDREW BLACKY and VIC ENGEL§

*Department of Forest Ecosystems and Society, Oregon State University, Corvallis, OR 97331, USA, Department of Earth
System Science, University of California, Irvine, CA 92697, USA, {Center for Remote Sensing, Boston University, Boston, MA
02215, USA, §South Florida Natural Resource Center, Everglades National Park, Homestead, FL 33030, USA, Faculty of Land
and Food Systems, University of British Columbia, Vancouver, BC V6T 124, Canada, **Department of Meteorology, Penn State
University, University Park, PA 16802, USA

Abstract

Forest disturbances are major sources of carbon dioxide to the atmosphere, and therefore impact global climate. Bio-
geophysical attributes, such as surface albedo (reflectivity), further control the climate-regulating properties of forests.
Using both tower-based and remotely sensed data sets, we show that natural disturbances from wildfire, beetle out-
breaks, and hurricane wind throw can significantly alter surface albedo, and the associated radiative forcing either
offsets or enhances the CO, forcing caused by reducing ecosystem carbon sequestration over multiple years. In the
examined cases, the radiative forcing from albedo change is on the same order of magnitude as the CO, forcing. The
net radiative forcing resulting from these two factors leads to a local heating effect in a hurricane-damaged mangrove
forest in the subtropics, and a cooling effect following wildfire and mountain pine beetle attack in boreal forests with
winter snow. Although natural forest disturbances currently represent less than half of gross forest cover loss, that
area will probably increase in the future under climate change, making it imperative to represent these processes
accurately in global climate models.

Keywords: albedo, beetles, carbon, disturbance, fire, forests, hurricane, radiative forcing
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et al., 2003). Warming climate has also contributed to
increasing the size and frequency of wildfires (Kas-
Terrestrial disturbances are primary regulators of the ischke & Turetsky, 2006). Over the last 50 years, an
global carbon cycle (Running, 2008), and can switch  average 2 million ha of boreal forest have burned each

Introduction

D3: It is likely that there has been an anthropogenic contribution to observed

reductions in Northern Hemisphere spring snow cover since 1970.

© 2004 Mt Srg b Lom by B3 s msrerd.
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WHICH ONE IS FALSE?

PHILOSOPHICAL Changing seasonality and phenological

TRANSACTIONS . :
o responses of free-living male arctic

THE ROYAL ground squirrels: the importance of sex
. . SOCIETY
1. Research on the effect of climate change on squirrel sex has been Michael J. Sheriff, Melanie M. Richter2?, C. Loren Buck? and Brian M. Barnes*

published in peer reviewed journals. rstb.royalsocietypublishing.org

"Department of Ecosystem Science and Management, Pennsylvania State University, 117 Forest Resources
Building, Universty Park, PA 16802, USA
2Department of Bological ciences, Univrsity of Alaska, Anchorage, 3101 Science Circle, Anchorage, AK 99508, USA

2. Survey evidence has shown that viewers do not statistically become e e s g Py el f s i
more concerned about global warming after watching the “The Day After Research Crosshiark e apa ey w——————
Tomorrow” - a big budget action movie about a catastrophic change in G ths rtdes i U, i M, e et e ot et oo
thermohaline circulation. atyand phendogial resonses of fe-hing PR e R T A S
male arctic ground squirrels: the importance of sites in northern Alaska that experience significantly different snow-cover

ed that snoy

sex. Phil Trans R Soc B 368: 20120480. regimes. Previously, we demonstratt

w-cover influences the timing

3. In 2011, the state of North Carolina passed a bill that deemed it illegal

for the sea level to increase greater than a “projected” 20cm by 2100. D3: Greenhouse gases contributed a global mean surface warming likely to be in

the range of 0.5°C to 1.3°C over the period 1951 to 2010, with the contributions from
other anthropogenic forcings, including the cooling effect of aerosols, likely to be in
the range of -0.6°C to 0.1°C. The contribution from natural forcings is likely to be in

the range of -0.1°C to 0.1°C, and from natural internal variability is likely to be in th
range of —0.1°C to 0.1°C. Together these assessed contributions are consistent with
the observed warming of approximately 0.6°C to 0.7°C over this period.




General Assembly of North Carolina SESSION 2011
(bh) No count unicipality, or other Jocal public body shall sdopt aay rule, ordinance,
policy, or plansing guidching addressing sca-level rise, unless it is 8 coastal-arca county or is
located within a coastal-arca county.
(£)_No ruls, ordinance, policy, or plansing guid
shall be adoped except as provided by this soction,
() The Gensral Assembly docs not intend 10 mandate the development of sca-level riss
policy or mates of sca-dovel risc, | wever, the Coastal Resosrces Commission decides to
develop racs of sea-leved rise, the Commission may do 50, bt only by instrecting the Division
of Coastal Management 1o calculase the rates
10 (¢)_Ths Division of Coastal Mansgemens shall be the only Stasc apsesy suthorized o
11 develop rates of sca-level rise and shall do so only at the roguest of the Commissicn.  These
12 rates shall only be descrmined wsing historical data, and these dasa shall be limited 1o the Sme
13 poried following the year 1900, Rates of sea-lovel rise may be extrapolated lincady to cstimate
14 flture rates of rise but shall not include scenarios of accelerated mtes of sea-level rise, Rates of
15 sca-level riso shall not be ope rate for the ontire coast but, rather, the Division shall consider
16 scparmicly occanfrons and sstuarine shorelings, For oces .r-m( shorelings, the Division sball use
no fower than the four regions defined in the April 2011 report entitled "North Carclina Beach
18 aad Inist Magagement Plan® published by the Deparsment of Environmens and Natural
¢s. The cccanfroot regions are: Region | (Brunswick County), Region 2 (New
20 Hapover, Pender, and Onslow Countics and a portion of Canterst Cosanty), Region 3 (a postion
21 of Cangret County and Hyde County), and Region 4 (Dare and Currituck Countics), For
22 cstuanne shorclines, the Division shall consider po fower than two scparate regions defined as

that defines the rate of sea-kevel rise

B T

Replacement House Bill 819, section 2, paragraph e.

E6: Global mean sea level rise for 2081-2100 relative to 1986—2005 will likely be in
the ranges of 0.26 to 0.55 m for RCP2.6, 0.32 to 0.63 m for RCP4.5, 0.33 to 0.63 m for
RCP6.0, and 0.45 to 0.82 m for RCP8.5 (medium confidence). For RCP8.5, the rise by
the year 2100 is 0.52 to 0.98 m, with a rate during 2081 to 2100 of 8 to 16 mm yr—1

(medium confidence). These ranges are derived from CMIP5 climate projections in
combination with process-based models and literature assessment of glacier and
ice sheet contributions

Change Risk Perceptig

by Anthony A. Leiserowitz

eth Century Fox 1

E4: It is very likely that the Atlantic Meridional Overturning Circulation (AMOC) will
weaken over the 21st century. Best estimates and ranges for the reduction are 11%
(1 to 24%) in RCP2.6 and 34% (12 to 54%) in RCP8.5. It is likely that there will be
some decline in the AMOC by about 2050, but there may be some decades when the
AMOC increases due to large natural internal variability.

of worry.'® While many Americans are
concerned about global warming, fewer

Table 1. Concern and worry about global warming

of them actively worry about it. This Percent Percent
helps to explain the seeming paradox nonwatchers® watchers®
between public opinion surveys that How concerned are you about global warming?
show Americans expressing high con- a. Somewhat or strongly concerned 72 83"%
cerns about the issue yet giving it low b. Not very or not at all concerned 28 17
priority in either national or environ- How much do you worry about global warming?
mental issue rankings.'” a. Fair amount to great deal 31 40

This study also included a series of b. Only alittle to not at all 69 60
questions measuring public likelihood [y cignicd (= 390)

of various global-warming ol (n =139

*p <01, watchers vs. nonwatchers
1p < .05, watchers vs. r after for tics and political
variables

SOURCE: A. Leiserowitz .

imp acts on the United States (see Figure

on this page). Again, across the boar
moviegoers perceived global warming
as a greater threat than the rest of the

— Figure 1. Percent of watchers and nonwatchers who found each item somewhat
or very likely.

“In the United States, how likely do you think it is that each of the following will
occur during the next 50 years due to global warming?”

100
80 | . Watchers |l
M Nonwatchers
. 60 _]
£
]
g
8 40 _|
20 |
0
More intense Flooding of Food Standards of Gulf Stream New ice age
storms, hurricanes,  major cities shortages living decrease  shutdown
tornadoes

NOTE: Nonwatchers weighted (n = 390), watchers weighted (n = 139).
SOURCE: A. Leiserowitz.

E4: It is very unlikely that the AMOC will undergo an abrupt transition or collapse in
the 21st century for the scenarios considered. There is low confidence in assessing
the evolution of the AMOC beyond the 21st century because of the limited number
of analyses and equivocal results. However, a collapse beyond the 21st century for
large sustained warming cannot be excluded.




WHICH ONE IS FALSE?

1. Only one academic, out of over 9000 published in recent peer reviewed
climate change research (all scientific papers published from November
2012 to December 2013), rejects man made global warming.

2. Calculations suggest that on average, each North American wastes
approximately 500kcal of food each day - roughly equivalent to a quarter
of the total dietary needs of an average woman.

3. According to the latest data (November 2013) on the prevalence of
global warming denial among the US public, 23% of Americans do not
believe that global warming is happening. This is up from last year’s
17% and also represents a 6 year high.

4. The first convincing model of geoengineering effects suggests that use
of sulphates in the atmosphere can inadvertently lead to issues of global
inequity.

__ GLIMATE CHANGE
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D1: The observed reduction in surface warming trend over the period 1998 to 2012
as compared to the period 1951 to 2012, is due in roughly equal measure to a
reduced trend in radiative forcing and a cooling contribution from natural internal
variability, which includes a possible redistribution of heat within the ocean
(medium confidence). The reduced trend in radiative forcing is primarily due to

volcanic eruptions and the timing of the downward phase of the 11-year solar cycle.

However, there is low confidence in quantifying the role of changes in radiative

forcing in causing the reduced warming trend. There is medium confidence that
natural internal decadal variability causes to a substantial degree the difference
between observations and the simulations; the latter are not expected to reproduce
the timing of natural internal variability. There may also be a contribution from
forcing inadequacies and, in some models, an overestimate of the response to
increasing greenhouse gas and other anthropogenic forcing (dominated by the
effects of aerosols).
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Heat Content (107 Joue:
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Source: National Oceanographic Data Center (NODC)

B2: More than 60% of the net energy increase in the climate system is stored in the
upper ocean (0—-700 m) during the relatively well-sampled 40-year period from 1971
to 2010, and about 30% is stored in the ocean below 700 m. The increase in upper
ocean heat content during this time period estimated from a linear trend is likely 17

[15 to 19] x 1022 J

It is about as likely as not that ocean heat content from 0-700 m increased more
slowly during 2003 to 2010 than during 1993 to 2002. Ocean heat uptake from 700—
2000 m, where interannual variability is smaller, likely continued unabated from
1993 to 2009.




Coverage bias in the HadCRUT4 temperature series and its
impact on recent temperature trends.

Kevin Cowtan®* Robert G. Way"®
“Department of Chemistry, University of York, UK
Department of Geography, University of Ottawa, Canada

j ; *Corresp to: kevin.cowtan@york ac.uk

|
g )\ I plete global coverage is a potential source of bias in global temperature
reconstructions if the unsampled regions are not uniformly distributed over

O the planet’s surface. The widely used HadCRUT4 dataset covers on average

. about 84% of the globe over recent decades, with the unsampled regions being
g ‘ concentrated at the poles and over Africa. Three existing reconstructions with

near-global coverage are examined, each suggesting that HadCRUT4 is subject

B1: It is virtually certain that globally the troposphere has warmed since the
mid-20th century. More complete observations allow greater confidence in
estimates of tropospheric temperature changes in the extratropical Northern
Hemisphere than elsewhere. There is medium confidence in the rate of warming and
its vertical structure in the Northern Hemisphere extra-tropical troposphere and low
confidence elsewhere.

Confidence in precipitation change averaged over global land areas since 1901 is
low prior to 1951 and medium afterwards. Averaged over the mid-latitude land areas
of the Northern Hemisphere, precipitation has increased since 1901 (medium
confidence before and high confidence after 1951). For other latitudes area-
averaged long-term positive or negative trends have low confidence

Nov 2012 through Dec 2013
2259 peer-reviewed climate articles from 9136 authors

D3: It is extremely likely that more than half of the observed increase in global
average surface temperature from 1951 to 2010 was caused by the anthropogenic
increase in greenhouse gas concentrations and other anthropogenic forcings
together. The best estimate of the human-induced contribution to warming is similar
to the observed warming over this period.

ISSN 1019-3316, Herald of the Russian Academy of Sciences, 2013, Vol. 83, No. 3, pp. 275285, © Pleiades Publishing, Lid., 2013,
Original Russian Text © S.V. Avakyan, 2013, published in Vestnik Rossiskoi Akademii Nauk, 2013, Vol. 83, No. 5, pp. 425436,

Environmental Problems

The author associates the recently observed climate warming and carbon dioxide concentration growth in the
lower atmospheric layers with variations of solar—geomagnetic activity in global cloud formation and the signif-

icant decrease in the role of forests in carbon dioxide

fon in the process of is. The con-

tribution of the g effect of carbe
DOI: 10.1134/S1019331613030015

gases to global warming turns out to be insignificant.

The Role of Solar Activity in Global Warming

S. V. Avakyan*

More than 40 years ago, in the fall of 1972, the first
All-Union conference “Solar—Atmospheric Correla-
tions in Climate Theory and Weather Forecasts” was
held in Moscow. It adopted a resolution that formu-
lated still topical problems and objectives. The confer-
ence stated [1, p. 463],

Studies on the Sun—atmosphere problem, which

have been performed in the Soviet Union and abroad

for several decades, make it possible to regard as
proved the existence of a considerable influence of
solar activity and other cosmic and geophysical fac-
tors on atmospheric processes. Consequently, studies

on this problem are of high practical significance ...

In May 1973, the Hydrometeorological Service
Headquarters organized the Scientific Council on
Solar—Atmospheric Correlations in Weather Fore-
casts; before this, the Laboratory of Solar—Terrestrial
Correlations at the Hydrometeorological Center was
opened. However, it is becoming obvious that the then
natural science was short of the necessary data about
the environment. Moreover, meteorologists and cli-
matologists were not prepared for taking into account
solar activity.

Today the scientific world enjoys a significantly
larger reserve of knowledge about the nature and
intensity of solar—geomagnetic disturbances and their
manifestations in the environment, including the bio-
sphere and human beings. On the other hand, the
problem of the global increase in the mean surface

and then to carbon-free energy within the framework
of the Kyoto Protocol may lead to economic collapse
for Russia as a consequence of the reduction and,
probably, even loss of the possibility to sell oil and nat-
ural gas on the world market. The basis for this con-
cern is that our most important industries (defense,
acrospace, heavy engineering) have been in crisis for
decades.

THE IONOSPHERE AS A CURRENT SOLAR
ACTIVITY SIGNAL GENERATOR

The modern science of climatology gives no answer
sufficiently accurate and reliable for practical applica-
tions to the question of what the main cause of the cur-
rent climate warming is and of how this process will
develop in the near future. To date, the main difficulty
has been to assess the role of variations in solar activity.
As a rule, all attempts to account for the contribution
of solar—cosmic factors to the external impact on the
weather—climate system are reduced to considering
variations in the full flux of solar radiant energy or cos-
mic rays. However, the changes in both are very insig-
nificant.

It is worth recalling in this respect the constant
value of the main part of the Sun’s radiant energy flux
(this value is called the solar constant) coming to the
lower atmosphere, the troposphere. This flux is now
342 Wm=2 with account for the Earth’s sphericity.
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Weakened tropical circulation
and reduced precipitation in response to

geoengineering

Angus J Ferraro, Eleanor J Highwood and Andrew J Charlton-Perez

Department of Meteorology, University of Reading, Reading, UK

E8: Methods that aim to deliberately alter the climate system to counter climate
change, termed geoengineering, have been proposed. Limited evidence precludes a
comprehensive quantitative assessment of both Solar Radiation Management (SRM)
and Carbon D ioxide Removal (CDR) and their impact on the climate system. CDR
methods have biogeochemical and technological limitations to their potential on a
global scale. There is insufficient knowledge to quantify how much CO2 emissions

could be partially offset by CDR on a century timescale. Modelling indicates that
SRM methods, if realizable, have the potential to substantially offset a global
temperature rise, but they would also modify the global water cycle, and would not
reduce ocean acidification. If SRM were terminated for any reason, there is high
confidence that global surface temperatures would rise very rapidly to values
consistent with the greenhouse gas forcing. CDR and SRM methods carry side
effects and long-term consequences on a global scale.




OPEN @ ACCESS Freely available online PLoS

The Progressive Increase of Food Waste in America and
Its Environmental Impact

Kevin D. Hall*, Juen Guo, Michael Dore, Carson C. Chow*

Laboratory of Biological Modeling, National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, Maryland, United States of America

Abstract

Food waste contributes to excess consumption of freshwater and fossil fuels which, along with methane and CO, emissions
from decomposing food, impacts global climate change. Here, we calculate the energy content of nationwide food waste
from the difference between the US food supply and the food consumed by the population. The latter was estimated using
a validated mathematical model of metabolism relating body weight to the amount of food eaten. We found that US per
capita food waste has progressively increased by ~50% since 1974 reaching more than 1400 kcal per person per day or 150
trillion keal per year. Food waste now accounts for more than one quarter of the total freshwater consumption and ~300
million barrels of oil per year.
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Introduction validate a mathematical model of human energy expenditure that

includes all of these factors and used the model to calculate the

ent spikes in food prices have led to increasing concern  ayerage increase of food intake underlying the observed increase of

about global food shortages and the apparent need to increase

average adult body weight in the US since 1974 as measured by
agricultural production [1,2]. Surprisingly litle discussion has  (he US National Health and Nutrition Examination Surve
been devoted to the ssuc of food waste. Quantifying food waste at  (NHANES) [9]
a national level is difficult because traditional methods rely on
structured interviews, measurement of plate waste, direct exam-  paguie

ination of garbage, and application of inferential methods using

We very wasteful.

We like stuff. We like stuff.
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E8: Limiting the warming caused by anthropogenic CO2 emissions alone with a
probability of >33%, >50%, and >66% to less than 2°C since the period 1861-1880,
will require cumulative CO2 emissions from all anthropogenic sources to stay
between 0 and about 1570 GtC (5760 GtCO2), 0 and about 1210 GtC (4440 GtCO2),
and 0 and about 1000 GtC (3670 GtCO2) since that period, respectively. These upper

amounts are reduced to about 900 GtC (3300 GtCO2), 820 GtC (3010 GtCO2), and
790 GtC (2900 GtCO2), respectively, when accounting for non-CO2 forcings as in
RCP2.6. An amount of 515 [445 to 585] GtC (1890 [1630 to 2150] GtCO2), was already
emitted by 2011.

IF YOU THINK ABOUT IT

SCIENCE, IN A WAY, HAS ALREADY PROVIDED US WITH THE
KNOWLEDGE TO “FIX” CLIMATE CHANGE.

WE KNOW WHAT IS “AT FAULT.”
WE KNOW WHAT SHOULD BE “CHANGED.”

WE KNOW WHAT “MIGHT HAPPEN” IF WE DON'T CHANGE.

WE EVEN HAVE BENCHMARKS TO AIM FOR.

SO WHY IS THIS SO DIFFICULT?




