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Climate Changes from Ocean Sediment Cores, since 5
Ma. Milankovitch Cycles
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When CO, levels get below ~400-600 ppm Orbital parameters
become more important than CO,



Long-term carbon cycle: rocks

Conversion of CO2 to dissolved HCO3- by Volcanic
Ca-Mg silicate weathering CO9

CO»9 from sedimentary organic C weathering
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Long-term Carbon Cycle: rocks

Two generalized reactions...

Photosynthesis/Respiration
CO, +H,0 - CH,O + O,

Weathering/Precipitation
CO, + CaSIO,; « CaCO, + SIO,



CO, (p.p.m.v.)

CH, (p.p.b.v.)

Insolation J 65°N

C02=

Depth (m) 377ppm
3-300 3'200 3'000 21750 2-500 2.000 1.500 1.000 500 0 in 2004
T T T v ¥ L T T T 400ppm in
2015
280 CH:=
260 P EI.755ppb
- in 2004
240 —
220 —
200 — g
) . @
=
) A @
; g
700
P 5
600
500 v
{ U8 B
400 , —‘—0.5
= M) oo £
= - | 0-5 So
e ' [Ze]
100 | 11.0
50 —
0
-50 L A IR IR iy g ST ST Y O O N SR YO I R RAT E (R [ ) T ey Sy LR LUl AR o (BT S TR T ) WA R TR VR il
400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000 0

Age (yr BP)

http://www.antarcticglaciers.org/climate-change/
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3: EMISSIONS FROM HUMAN ACTIVITIES
LARGELY TO BLAME

* 40% increase in CO,
* Dead carbon altering atmospheric C**
* That Carbon is more negative/enriched in C1?

Mauna Loa Record

COE Concentration (ppm)




Earth’s past climate — CO, Levels

1. 4,500 to 600 million years: Earth’s deep past before the
Cambrian (600 MaBP): hot and cold

2. 600 million to 65 million years : mostly hot-house
Earth; 100s parts per million (ppm)

3. 65 to 1 million years: Climate trend in the Cenozoic — the
last 65 million years; proxy data from 3600ppm to <200

5. Today (last 100 years): 40% increase to 412 ppm and
growing



Why I1s BIOCHAR Important ?

Carbon negativity (CO2, CH4, N20O) - How?

« Fossil fuels are carbon positive; they add more carbon dioxide (CO,) and other
greenhouse gasses to the air and thus exacerbate global warming.

« Compost and Ordinary biomass fuels are carbon neutral; the carbon captured in the
biomass by photosynthesis would have eventually returned to the atmosphere through
natural processes like decomposition.

 Sustainable biochar systems can be carbon negative by transforming the carbon in
biomass into stable carbon structures in biochar which can remain sequestered in
soils for hundreds and even thousands of years. The result is a net reduction of CO, in
the atmosphere, as illustrated in the diagram.

http://www.biochar-international.org/biochar/carbon
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14: HOW FAST IS SEA LEVEL
RISING?

Global Mean Sea Level Change
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Blue: Sea level change from tide-gauge data (Church J.A. and White N.J., Geophys. Res. Lett. 2006; 33: L01602)
Red: Univ. Colorado sea level analyses in satellite era (http://www.columbia.edu/~mhs119/Seal evel/).



Contact information:
Paul E Belanger, Geologist, Ph.D.

pebelanger@glassdesignresources.com

Web page on BIOCHAR:
https://denverclimatestudygroup.com/?page id=28
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. last edited 11/18/2019 - to change url links to YouT

11/19: some video links - will be upgrading this page soon
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