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Presenter
Presentation Notes
Presented at Climate Education and Action Forum, Lane Community College, Eugene, OR, 9 May 2014
Cartoons courtesy of John Cook at Skeptical Science, as are many of the ideas behind this presentation


Goals of the talk

nat Is climate?

nat Is the scientific evidence for human-
caused climate change?

«. What are the common misconceptions and
g are they easy to explain?
. « Help to inform the public about the science

..  pehind it all
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An earlier presentation for the Lane CC Institute of Sustainable Practices on Monday 4/21/14 also provides some additional background.  Both this and the other presentation are probably available on the ISP web site at lanecc.edu/sustainable.
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Defining climate

What is climate?

«. An understanding of the long-term (30 yr or
longer) variation of weather patterns, including
temperature and precipitation

«. Includes measures of average and “normal”
' weather as well as extremes, or anomalies
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Fj » It Includes impacts on other

=~ ‘“spheres” - (biosphere,
cryosphere, hydrosphere...)
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Presentation Notes
Important to establish some definitions first…


- Defining human-caused climate change

Now we get to the interesting part!

Human vs. Natural Contributions to Global Warming MOST USED

Climate Myths

200 Contributors to Global Warming over the Past 50-65 Years anq what the science really says.
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Antarctica is gaining ice

View All Arguments...
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= ‘shepticalscience.com

From John Cook's Skeptical Science web site, skepticalscience.com
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Scientific summaries on many sites provide instances of summarizing of the scientific literature.  Skepticalscience.com is one of the best and I summarize the “top ten” myths here, but there are a total of nearly 200!
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Scientific understanding Is
evidence-based

!
» Physics: Carbon dioxide (CO,) absorbs infrared radiation
(IR) very efficiently
« Meteorology: Earth emits

and absorbs IR

Atmospheric CO, at Mauna Loa Observatory
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| Scripps Institution of Oceanography
NOAA Earth System Research Laboratory
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« Chemistry. Let's

measure CO '
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» Biology: Why does it see-
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» | wonder what makes it do this?
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Courtesy: NOAA/ESRL and Scripps Inst Oc YEAR
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Comprehension of the climate system requires a deep conceptual understanding of many different sciences and how they interact…we’ll discuss this graph, one of the most important scientific graphs every created, perhaps


Exploring the myths...

. 1. The climate has changed before...so why worry?
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From John Cook's Skeptical Science web site, skepticalscience.com
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Shows linkages between CO2 and air temperature, and the presence and controls of Milankovitch cycles on glaciation and interglacial warming events.  Note the tail of the graph – this is what prompted Al Gore to ride a hydraulic lift in one of the most famous and oft-criticized scenes in An Inconvenient Truth.  Note, CO2 is now over 400 ppm (as of April 2014) and is higher than any time in the past 350,000 years (shown here), and further evidence now goes back over 800,000 years.  


Exploring the myths...

2. Climate change solar vs Temperature

IS due to
changes in the

Sun!

From John Cook's Skeptical Science web
site, skepticalscience.com
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Temperature vs Solar Activity

=—Temperature 11 yr average

—Total Solar Irradiance 11 yr average
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Solar activity is linked to approximately 10%(at most) of air temperature variation by scientific analysis consensus.  However, note that since about 1950, they are decoupled – solar activity dropping but temperature rising…hmm.


Exploring the myths...

3. Climate change is not bad!
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Right…may be ok where growing season lengthens in marginal climate areas for agricultural production, or if you are an invasive species or pest, or…


Exploring the myths...

4. There is no consensus. Why, 31,000 scientists can't be
wrong, ... can they?

OF CLIMATE PAPERS STATING A POSITION
ON HUMAN-CAUSED GLOBAL WARMING

AGREE

GLOBAL WARMING 1S HAPPENING—
AND WE ARE THE CAUSE.

the
TheConsensusProject.com G consensus
] project

From John Cook's Skeptical Science web site, skepticalscience.com

13,950 peer-reviewed climate articles
1991-2012
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The 31,000+ signatories of the Oregon Science Petition project, from Art Robinson of Oregon, represent many people who are NOT published scientists and very few people who are published climate scientists.  The studies done on the people with scientific degrees in climate science, and on the published papers on climate science, are summarized here.


Exploring the myths...
. 5. The climate is actually cooling...

1
How "Skeptics” and Realists View Global Warming

Cherry-
picking time
periods leads
= to false
conclusions
about trends
(note none

E are > 30 yr)

Global Surface Temperature Change (°C)

From John Cook's ol skepticalscience.com
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Trends in climate analysis must by definition include at least a 30 year period of record to avoid the problem of being swayed by bias or by trends being mistakenly attributed to short-term variability.  Here we see a time series constructed on global surface temperature change just since the modern satellite era (1970 onward).  We often hear about how the temperature is cooling based on constructions of short-term trend lines.  See later myth as well about the post-1998 “cooling”


Exploring the myths...

6. Models are unreliable — you can't even predict the weather a few days from
now with any accuracy!

Sea Level Rise - models & observations
Satellite Observations

IPCC Projections
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Figure 4: Observed sea level rise since 1970 from tide gauge data (red) and satellite
measurements (blue) compared fo model projections for 1990-2010 from the IPCC Third
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This myth is exploded with two slides and we begin to examine effects other than just surface atmosphere temperature.  Here we show how IPCC projections are too conservative; observations of sea level rise are at the upper end of the model projections.  As our ocean-atmosphere interaction models get better, the gray-shaded areas should shrink and we should get better predictions that better reproduce observations, but in fact we appear to be underestimating sea level rise.


Exploring the myths...

. 6. Models are unreliable — you can't even predict the weather a few days from
now with any accuracy!

Arctic Sea Ice Extent - models & observations
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E models, and dashed black lines show the range of the model results. The 2009 minimum
was calculated at 5.10 million kmZ, the third lowest year on record and still well below the
IPCC worst case scenario. (Source: Copenhagen Diagnosis, 2009)

From John Cook's Skeptical Science web site, skepticalscience.com
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This one is even more worrisome – we learn more every year about interactions between ice-ocean-atmosphere interactions.  We are observing tremendous loss of Arctic sea ice, far greater than any of our predictions indicate.  We need better models here.  But none of these trends suggest a healthy Arctic (if we define ice=healthy).


Exploring the myths...

/. The temperature data are unreliable, see?
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Figure 3. Comparison of land-only reconstructions, 1900-20009.

From John Cook's Skeptical Science web site, skepticalscience.com
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Many temperature reconstructions have been done based primarily on data collected worldwide since the late 1800s.  They all basically overlap even when some stations are moved and different-bias-correction techniques are used.  Some just use land-based reconstructions and some use land-ocean reconstructions (fewer of these because they are tougher, but they are important because the oceans cover 70% of Earth’s surface).  


Exploring the myths...

8. Animals and plants can just adapt (after, all, they have
before).

Extinctions in Singapore | Projected extinctions in Southeast Asia
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More than 60% of the world’s ecosystems have been negatively impacted by human activity, including habitat destruction and repurposing, as well as other unintended consequences (for example, pollution and global warming).  This is an example from southeast Asia showing changes that have occurred over long periods of time over long study periods.  


Exploring the myths...
9. The climate stopped warming in 1998.

Global Surface Temperature

(b)
—— fi0—month Running Mean
—— 132—month Running Mean

From John Cook's Skeptical Science web site, skepticalscience.com
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The temperature may appear to have leveled off around 1998 or so – that was a very strong El Niño year, for one thing.  The intense worldwide teleconnections of strong El Niños are well known and include climate impacts.  Also, this brings to light what many have realized in the past two decades in particular – if you look for climate change only in the surface air temperature record you are missing a big picture.  We must examine the ocean, ice, and biosphere heat storage.  Here is the change in ocean heat content over the past few decades, compared to the atmosphere and ice.  We need more ocean study, too!


Exploring the myths...

10. So if it is getting so warm, how come Antarctica Is
gaining so much ice, huh?
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Antarctica consists of landlocked ice that is divided into three major areas – if you look at the eastern part, indeed you do see an increase in ice.  No quibble here.  But for Antarctica as a whole, land ice is decreasing.  It is the loss of landlocked ice in the three poles (Arctic, Antarctic, and Alpine) that brings sea level up globally.  Note that if we combine the Arctic (Greenland) and Antarctic ice loss, we see very disturbing trends.  They are not linear, they are increasingly negative over time.  Based on consistent satellite based observations of polar-orbiting weather and other satellites.  
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11.How can there be global warming going on when it was
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Weather is often perceived as just a local phenomenon, climate is long term and global in extent.  Exceptionally cold weather in one place usually means it is exceptionally warm elsewhere.  Conservation principles help to understand redistribution of heat by circulation of atmosphere and oceans.  Note the long-term land-ocean trend in the graph as well, reinforcing the idea of warming over time since the early 1900s.


Evidence — how we know what we know
Variations of the Earth's surface temperature

Proxy Data

Morthern hemisphere. Departures in temperature (C) from the 1961 to 1990 average

*Tree Rings 06

#Corals 04 Year-by-year data from thermometers

#»|ce Cores Year-by-year data from tree rings,
*Sediment Cores 0.2 corals, ice cores and historical records
»Pollen Records
»Fossils
»Radiocarbon and
other isotope decay
dating |

06 50-year average

> Combined 1000 1200 1400 1600 1800 3000

Year SOURCE: MANK, ERADLEY & HUGHES, MATURE, 155E

Reconstruction \/

Hockey stick photo courtesy clker.com
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Is this really a hockey stick?  This is the first attempt to construct a multi-proxy dataset for temperature.  It is motivated by the fact that we have only about 230 years of any systematic temperature reports, and only about 120 years of reliable temperature records worldwide.  A much-maligned approach by many skeptics but many subsequent scientific studies have refined and validated the approach.


Pacific Northwest Impacts

From NCA released 5/6/14

Future Shift in Timing of Stream Flows
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< Figure 21.2. (Left)
projected changes in NW
streamflow timing
(increased winter,
decreased summer).
(Right) Projected
summer flow reduction
pattern. Both use the
A1B scenario — warming
due to emissions that are
gradually slowed later in
21%t century,
accompanied by current
global economic growth

W Figure 21.7. NW forest disturbances from fire and insect. (Top) — observations. (Bottom) — Projected change for 215t century with 1 C°

temperature increase.
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A Figure 21.4. Projected inundation for Seattle
area assuming no adaptation, for mean high
water (high tide) for projections to 2100. 88"
high compounds sea level rise and storm surge
event.

< Figure 21.6. Forest mortality due to fire
and insect activity is already evident in the
Northwest. Continued changes in climate in
coming decades are expected to increase these
effects. Trees killed by a fire (left side of
watershed) and trees Killed by mountain pine
beetle and spruce beetle infestations (orange
and gray patches, right side of watershed) in
subalpine forest in the Pasayten Wilderness,
Okanogan Wenatchee National Forest,
Washington, illustrates how cumulative
disturbances can affect forests. (Photo credit:
Jeremy Littell, USGS).
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NCA = National Climate Assessment, released 5/6/14.  841 pages so I have not read it yet and may never, in its entirety.  But it is even more bold and important than the most recent IPCC (Intergovernmental Panel on  Climate Change) reports (ipcc.ch) from Working Groups I, II, and III released in late 2013 and early 2014.  These reports summarize peer-reviewed literature and are based on consensus (lowest common denominator) and are generally quite conservative in their conclusions.  But the scientific consensus continues to sharpen the need to act and to communicate the consequences of inaction to the public.  PacNW impacts come from this source:  http://nca2014.globalchange.gov/report/regions/northwest.  These four examples hit the high points but don’t reflect point #4, impacts on agriculture, where both temperature and water availability impacts are present.  Most impacts on ag are also negative in the region, but not as dire as in the SW.  


Become and stay informed
Support relevant educational initiatives at your schools

Ask that your public servants respond rationally to

scientific information
» Support governmental observation systems

» Support governmental research and encourage private support for
peer-reviewed research

Think globally, and act locally

> Involve yourself in citizen science programs!
> citizenscience.org

Remain skeptical ... but real
» We are entitled to our own opinions, but not our own facts.
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Lots of potential action items here to consider…


.

- Some reliable sources based upon peer-reviewed science

Intergovernmental Panel on Climate Change 5" Assessment Reports
(2013-14, IPCC AR5, http://ipcc.ch/)

National Climate Assessment (2014), US Global Change Research
Program, http://globalchange.gov/

Northwest Climate Assessment Report (2013), OCCRI,
http://occri.net/reports

Skeptical Science (John Cook, updated and cited 2014),
http://skepticalscience.com/

State of the Climate (monthly) — NOAA National Climatic Data Center,
http://www.ncdc.noaa.gov/sotc/

Global Systems Science (updated 2014), Lawrence Hall of Science,
University of California, http://www.globalsystemsscience.org

National Center for Science Education Climate Education Portal,
http://ncse.com/climate/



http://ipcc.ch/
http://globalchange.gov/
http://occri.net/reports
http://skepticalscience.com/
http://www.ncdc.noaa.gov/sotc/
http://www.globalsystemsscience.org
http://ncse.com/climate/
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