Out Of Africa

Early spread of modern humans
from east African source, 60,000 to
40,000 years ago

~ ] Later spread of modern humans
from west Asian source, 45,000 to
35,000 years ago

’ LAKE BAIKAL
° 3

®— Kostenki o
o \mpmn SEA e .
o (<)

&

sar A .
—0
Haua Fteah

Hypothesized West Asian source
area of modern northern

. ; Y Eurasians and north Africans,
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Human pathways. Reconstructed spread of modern humans during the late Pleistocene, and locations of some key early Upper Paleolithic archaeological sites. Grine
et al., Olivieri et al., and Anikovich et al. provide new evidence confirming that early modern humans spread from southwestern Asia into northern Africa, Europe, and

Russia about 45,000 to 40,000 years ago.
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Galactic Ecosystems

Sketch of " Galactic Ecology"
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The Universe as we know 1t









EARTH'S ENERGY BUDGET
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“Natural Systems Create and.
“Maintain Conditions

That Suy}?ort Lﬁ% On Earth




Photosynthesis

6C0O2 + 6HyO + SolarEnergy — w» CgH1205 + 605

Carbohydrates + Oxygen as products

1 mole of CO» consumed
as 1 mole of O3 produced

—&= Controls surface water ocean
chemistry of inorganic carbon and
hutrients and, when combined with
respiration, controls atmospheric
CO, concentration.




Farth'’s Ecosystems
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Climatic Role of Marine
Biogenic Sulfur

Charlson et al. (Nature, 326:655-661, 1987)
hypothesized a climate feedback link where
changes in cloud albedo (i.e., fraction of light
reflected by clouds) and subsequent changes

in surface temperature and/or solar radiation
below clouds could affect the production of DMS
by marine phytoplankton. Evidence for the climatic
igni of DM issi i to grow,
linking regions (periods) of high DMS emissions with
regions (periods) of high particle concentration and
enhanced cloud albedo. However, the hypothesized
feedback link, whereby climate affects the level of
DMS emissions, has remained elusive.

= : (Diagram and text from NOAA/PMEL;
So 4 http://saga.pmel.noaa.govireview/dms_climate.himi)
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Urban Pollution
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Urban pollution



Climate Change - an integrated framework

. Impacts on human
Climate Change and natural systems

Temperature rise
Sea-level rise Food and water resources
Precipitation change Ecosystem and biodiversity
Droughts and floods Human settlements
Human health

uoneldepy

Adaptation

Socio-economic
development paths

Economic growth
Technology
Population
Governance

Emissions and
concentrations

Greenhouse gases
Aerosols

Mitigation

SYR FIGURE 1-1

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
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ceology

A Trans-Atlantic Student
Exchange Program with
partners in the USA (Oregon,
Pennsylvania, Wisconsin)
and in Europe (Gcrmany,

8 The Netherlands, Spain)




FARMING IN THE Z-AXIS:

THE VERTICAL FARM
6TH STREET BASIN,

GOWANUS CANAL, BROOKLYN
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The Vertical Farm Project

Chris Jacobs
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Getting the word out
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