Who will flourish In the
Anthropocene?

Bob Raynolds

April 2017

bobraynolds@yahoo.com



Thomas Cole The Course of the Empire
















Coteng Span 1 pratestens off the placat

The % Obarea, B and pasce
ECONOmMISt o couymeoncanere

How the Srain drain reduces poverty

b Aok inding far (hina

0‘9 the Antl"

Jon Berkeley



Temperature anomaly (degrees C)
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400 Years

Temp: tree rings and ice cores
CO : ice cores and measurements
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400 Years Temp: treerings and ice cores

CO : ice cores and measurements
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Monthl%Mean Carbon Dioxide

AA ESRL Carbon Cycle
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About 342 w/m2 comes In

About 341 W/m2 goes out
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Change in temperature 2000-2009 vs. 1951-1980

et

1)

Temperature Anomaly ('O

-2 = 0 | 2



Stratified Ice

The pale bands are summer, the dark
bands winter.
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UV Light
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Heat Content Anomaly (10°7 Joules)
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cosac|carson  Global carbon budget

PROJECT

The

Data: CDIAC/NOAA-ESRL/GCP/Joos et al 2013/Khatiwala et al 2013
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http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
http://www.biogeosciences.net/9/5125/2012/bg-9-5125-2012.html
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract
http://www.atmos-chem-phys.net/13/2793/2013/acp-13-2793-2013.html
http://www.biogeosciences-discuss.net/9/8931/2012/bgd-9-8931-2012.html
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World Population Growth Through History
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Figure 2. Annual Addition to World Population, 1951-2009

Source: UN Population Division
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World Population Growth Rates:

1950-2050
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Map of Human Footprint
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Jonah Field, Wyoming August 1994
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Jonah Field, Wyoming August 2006
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Doug Wheelock, ISS NASA Nov 2, 2010
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Open Space 2007
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Average Inches of Annual Precipitation
in the United States 1961-1990
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Millions of Acre-feet

Water Storage and Population in the Colorado River System
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John Williamson Jan 2013, Beijing airport




Beijing Feng Li/ Getty 23 Jan 2013 Atlantic Monthly
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Museums, Zoos and Your
Children will save the World

facebook




Azsolarhotwater.com



MM T ENs s bt

; lll!'..l~ 14141 3
\ _srpriseadssasiiasediio Rl

- e ———

L YRS P i . imene

e

2 e e






- =4

BT e My, .

9..-&‘-“,..;‘:"-;;5{/ B

I - BT
-

wd = —
Off Baku, Caspian Sea

Getty Images




B Lowland moist forest
I Mangrove and coastal swamp forest
Sub-montane forest
Montane forest
Fragmented forest
Converted forest

B Inland water
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Savannah woodlands

[ ] Grasslands

g Subdesertic vegetation
Montane mosaics

B Seasonally flooded grasslands
Agricultural mosiacs

___| Subdesertic vegetation

Based on the Vegetation Map of Tropical South America,
H.D. Eva et al. (1999) TREES Publications Series, European




Deforestation in the Brazilian Amazon, 1988-2012
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Tonnage on Highways, Railroads and Inland Waterways: 2002
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Chores on the Steiner family farm, lllinois; Lee News Service, 2/2013
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Geologists study the Earth
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Fate of the penultimate tree, Ethiopia
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Figure 12.2 “Area of virgin forest,” United States, 1620. (Source: W. B. Greeley, “The Rela-
tions of Geography to Timber Supply,” Economic Geography 1 [1925]: 4-5.)
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We need to move away from
WOE IS ME and SHAME ON YOU

To: Let's learn about this challenge,
Let’'s see if we can fix this....

Paraphrased from Andy Revkin



No Data Ice/Snow Free Probable Melt Melt Na Melting
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World Fossil Fuel Carbon Dioxide Emissions
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Differences between 1990 USDA hardiness
zones and 2006 arborday.org hardiness
zones reflect warmer climate
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Mass Extinctions

Million Years Before Present

Diversity of marine families Raup, 1986



The data are In the strata



Changes are Happening
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Snow Pit Stratigraphy

Temperature and Isotope Correlations
from Snow Pit at GRIP site, Greenland

GRIP 93 pit &0 and observed temperatures at GRIP DMI automatic weather station
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Holocene ice
correlations across
Greenland

The 3 cold intervals at 8.2, 9.3 and 11.4 Kyrs are
correlative across the northern hemisphere
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Changes are Happening
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Changes are Happening

Caves and Reefs
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Heat capacity of air: 1005 J/kg/K

Global Calculation of all air and ocean mass
Energy content in Joules/Degree Kelvin

5.6x102"

5 x10°"
Heat capacity of ocean water: 3993 J/kg/K a_'
Air Ocean

Source: http:/ilnoconsensus.wordpress.com/2011/04/05/234 5/



Gulf-Stream and mesuscale eddies pictured on a color-enhanced
NOAAIAVHRR image (downloaded from http/iseawifs.gsfc.nasa.
qoviISEAWIFSIIMA GESieastcoast.qif).










