Aletsch Glacier from Eggishorn, Switzerland
Glaciers globally are receding rapidly
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Living Atmosphere
and transporting gases A wonderous mix of

biological, chemical and
physical processes
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Recycling in Advanced Economies QY

« glass, aluminium, some plastics, metal scrap, building & demolition waste, " ‘
commercial/business waste, different kinds of paper, electronics —computers, .
cellular phones, keyboards, batteries and other small electronic equipment,
precious metals, textile, wood, wire, cables, rubber, green-waste, treated sewage

* In Australia about 20% of Waste ke per capita per year
curb-side recycling goes to
Iand fl” blue disposal

3000 brown recycle
» Recycle/reuse shops clothes, e e
shoes, bikes, knick-knacks,
books, building materials
« Australia ships about 4 to
5 million t/y overseas I
0 UK USA

Australia Hungary Norway Singapore




Some of the cycles in the biosphere?

* Oxygen

* Carbon }
* Nitrogen

e Sulfur

* Phosphorus
* Nutrients

e Methane
e Clean water

All driven by energy from the sun
Biogeochemical cycles

Carbon Cycle

COz2 in the
atmosphere

Biosphere

Fossil fuel
ant combustion
irati
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Carbon and Oxygen Natural Cycles
* Atmosphere 21% O, and 300ppm CO, (what CO, should be!)

21% against 300ppm (= 0.03%) so 700 times more O, than CO,
In the air 699 molecules of O, and then expecting something to
somehow convert one molecule of CO, into O..

* Oxygen is very reactive, if it were not from living organisms
converting CO, to O,, Earth would probably be like Venus.

» About 30 gigatonnes (10°) of oxygen circulated per year
plus a slower cycle of oxygen into and out of soils/rocks (about
600 Mt (10°) per year



Venus

As it sped away from Venus, NASA's Mariner 10
spacecraft captured this seemingly peaceful view
of a planet the size of Earth, wrapped in a dense,
global cloud layer. But, contrary to its serene
appearance, the clouded globe of Venus is a world
of intense heat, crushing atmospheric pressure
and clouds of corrosive acid.

Atmosphere 96.5% CO, and 3.5% N,
Surface 470°C
Clouds of sulfuric acid



Size 0.6um

=0.0006mm  small, but lots of them,
around 3 x 10/

Cyanobacterium Prochlorococcus

Living in the warm oceans

Photosynthesis

6CO, + 6H,0 — C.H,,0, + 60,

(Glucose)

This little bacteria produces
more oxygen than all the

tropical forests on Earth
(NOAA)
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Photosynthesis Cellular Respiration
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Stomata Cross Section

co, 0, K,0

Substomatal
cavity

Mesophyll —— e

Chlorophyill

" Stomatal opening
(c) Stomarta



Sulphur

e Sulfuris very important for life on Earth
Especially some of the amino acids and proteins

* [t enters the biosphere through weathering of S containing rocks
and as SO, from volcanoes and thermal vents

* Cycles through the living biosphere to be stored again in the
lithosphere

* One interesting cycle involving S is ocean algae and
phytoplankton extracting S from sea water and producing a gas,
dimethyl sulphide, which enters the atmosphere.



1. Lovelock’s transfer of S from ocean to land
2. Cloud condensation nuclei feedback processes

v
CCN radiation budget
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sulphate aerosol global temperature
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DYNAMIC AND COMPLEX: THE GLOBAL WATER CYCLE

Water storage in the atmosphere

Sublimatlon Condensation

Precipitation ~~_Water storage in

ice and snow Transpiration

Evaporation

Interceptlon DSS
Snowmelt runoff 4

Evaporation

nfiltration

Spring

Localised shortages of drinking
water and water for irrigation mean
we (i.e. humans) have to distil sea
water and reprocess (clean) waste-

Surface runoff

~—J water for drinking and irrigation.
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Comments/Questions
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