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It's more than just cow farts
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Global change ecology and
biogeochemistry deal with the rapid rate
of anthropogenic perturbation to

ecosystems and its nutrient cycling




Global Change Biology (1995) 1, 9

Terrestrial ecosystems and the carbon cycle

DAVID S. SCHIMEI
National Center for Atmospheric Research, PO Box 3000 Boulder, CO 80307

Laboratory, Colorado State University, Fort Collins, CO 80523, USA
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Methane cycle OH™ CH; H,0
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Mauna Loa, Hawaii, United States (MLO)

® ® MLO CH, Carbon Cycle Surface Flasks
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CH, column-averaged mole fraction [ppDb]

http://www.iup.uni-bremen.de/sciamachy/
NIR_NADIR_WFM_ DOAS/wfmd_image gallery ch4.html
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Global

Tropics

Midlatitudes 23°N-45°N
Midlatitudes 45°N-67°N
Arclic

S. Hemisphere

http://amanwithaphd.wordpress.com/2010/03/04/increasing-
amounts-of-natural-methane-emissions/
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Methane Explosion Warmed Prehistoric Earth

Methane in Atmosphere Acts as a
Greenhouse Gas to Warm Climate

T
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http://www.giss.nasa.gov/research/news/
20011210/methane _explosion.jpg




http://www.treehugger.com/clean-technology/major-source-of-
atmospheric-methane-identified-near-arctic-lakes.html




(+ carbonyl)

(+ carbonyl)

http://ent.arp.harvard.edu/kinetics/sciobj/freerad/hoxcyc.html



Global Anthropogenic CH, Budget by
Source in 2000
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http://www.10dailythings.com/2009/12/23/u-s-to-
capture-cow-farts-to-save-the-planet/




Letter

Nature 439, 187-191 (12 January 2006) | doi:10.1038/nature04420; Received 14 July 2005; Accepted 3
November 2005

Methane emissions from terrestrial plants under aerobic
conditions

Frank Kepplert, John T. G. HamiltonZ, Marc Brapt-2 and Thomas Réckmanni:3
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METHANE
CH; + OH - H,0 + CH; (Fluxes = MTC/yr)

A

Climate sensitivity
0.3°C/doubling CH,
18% greenhouse

| To stratosphere

/ CH,

4963 MTC
1.79 ppmv
R.T. = ~8 years
Accumulation:

|
|

@yeidn pog

-

NAVAAAAAAANANNNS
NALAAAAAAAANANNAN
SANVAANANAANAANAN AN

Ocean




methana emksslons (Gg CH, grideell” yv')

| |
'0"‘ 0-1

Spahni et al. (2011) Biogeosciences




Chomber observotion

Model 1 Results: Model (mecn)
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Tall towers offer novel approach
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Credit: M. Rydzik Source: B. Cook




Long-term continuous CH, eddy
covarlance IS NOW feaS|bIe

icarro G1301-f 199
H,/CO, (H20) e,
Credit: M. Rydzik

Not shown: Los Gatos for CH, profiléls
LI-7000 (NOAA) for CO2 profile/stofe
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* Methane flux magnitudes do not change
iIn magnitude from winter to growing
season, but do change in quality.
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« CH, emissions regionally are only weakly
correlated to temperature, unlike at plot scale.
Winter CH, fluxes strongly correlated to small
magnitude CO, fluxes.
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GWP500
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Quiz: Who said this?

“I| am not a scientist myself, but my best
assessment of the data is that the world
Is getting warmer, that human activity
contributes to that warming, and that
policymakers should therefore consider
the risk of negative consequences.”

— Sept. 2012




http://www.sciencedebate.org/debate12/




Depth (m)
0 500 1,000 1,500 2,000 2,500 2,750 3,000 3,200 3,300
I { [ I | | 1 | [
280 f
>
= 260 ;
a
= 240 3
8‘ 220 2
200 18 B
7 @
= 3
| ____4 6
16 £
s ; 5
: —|-8
- —1-0.5
T %
d / /A\ /J\' *M! /\ fl / M i el
A : ~ \ / A 1
A ) ! -~ 5
th/fl‘le‘/ \/ / i\ / ! }"J \'\/\.‘- \ i 0.5 9
1 A U | | o
Z 100 n N oW j y | \ 410
0 . \ .
3 \ | v |
s I | LJ\ WAWAN
£ oiA//l [ \/ \\/ / /\/ Tk v\f :
§ —‘SOE—‘ R RN . e T TG, B AR a8 e ! A (NS T T
- o ) 50,000 100,000 150,000 200,000 250,000 300,000 350,00 400,000
Age (yr BP)



i Thank you'

. NSF CAREER DEB #0845166

|
.~» WLEF/Park F& S-PFa) tall tower reggarch
- partners™NOAA ESRL (A~ Andrews, J. Kofler)s -
FS NRS (M. Kubiske, D. Baumann), Penmwss
tate (Ke'Dayis), Gal Tech (P. Wennberg), =~ &

| COSMOS (M Zreda), NASA GSFC (B. Cosk),
WI ECB (J.Ayer?Amerlflux -~

- JDEsETTAb at{Whom, K XUl ane
B hitp:/fluX®aos W edUi |
— desai@aos.wiscied!
— 608-218- 420’62




