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CO, and other greenhouse gases are on the
IeENE

Atmospheric CO, at Mauna Loa Observatory

CU rrent: Scripps Institution of Oceanography
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Dr. Pieter Tans, NOAA/ESRL (www.esrl.noaa.gov/gmd/ccqgg/trends/) and Dr.
Ralph Keeling, Scripps Institution of Oceanography (scrippsco2.ucsd.eduy/).
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Global Drylands
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Desert Carbon Flux and Sequestration

co,
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Ca + CO, <= CaCo,



Carbon sequestration is the difference between
fixation and respiration, NOT total fixation.

Ps B
AM fungi fix CO,
Into aggregates in complex

organic C compounds called
glomalin



CO, Enrichment Has Direct Ecological
Effects

* Plant water use efficiency
Increases

* Secondary compound
production increases

* Species interactions may
change

— Native replaced by
Invasive grasses

-, o ". . PR s ST
Desert CO, Enrichment Experiment
(Desert Research Institute)



CO, is excited by long-wave
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Ecosystem Sensitivity to Warming

e Faster metabolic
rates

* |ncreased heat
stress

 Heat induced
mortality




Probability of occurrence
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How are these
changes manifest in
a changing
environment?

Extreme Heat Index for Phoenix: projections
(EHE = T>45.60C for >3 days)

Parameter Phoenix Projection
1972-2004 2038-2070

# EHEs 7 55
Days >45.6°C 67 994
Ave Duration of EHE 8 20

Jenerette & Grossman-Clarke



Ecosystem Sensitivity to Precipitation

Large precipitation pulse

* Amount,
Intensity, <§>é
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Hyphae in soil during
peak drought (left)
using hydraulically
lifted water.

Hyphae in the granite
bedrock (right)
accessing water deep
in the granite.




Will California drylands sequester or
release additional carbon in the future?
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AB 32: Reducing CA Greenhouse Gases

 Reduce GHG emissions to 1990 levels by 2020
e A further 80% cut by 2050
e Critical issues: cap and trade

e Carbon sequestration: what is it really?
— MORE than forests
— MORE than wildlands
— IS MEASURABLE!



Eddy Covariance
Whole ecosystem
carbon
measurements




Unexpected Ecosystem Responses to Annual
Rainfall

Upland Savanna Riparian Woodland
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Desert Soil
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An Unknown Source/S
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Deep Canyon Dynamic crystals, likely
inorganic C such as




Mega-Projects: Net CO, conservation?

California Desert Conservation Area
BLM Solar Energy Project Applications
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Take Away Points

Rising CO, has direct and climate induced effects on
ecosystem carbon storage

Dryland carbon fluxes and storage pools are
measureable and have large uncertainties

Interactions between organic and inorganic carbon
pools can affect long term ecosystem source or sink
dynamics

Vegetation removal may cause loss in soil carbon pools
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CaCO,: An unStable Sink?

CO, + H,O ->HCO;™ + H™ (roots, AM fungi)

CaPO, + HCO; + H*-> HPO, + CaC,0, (roots, AM fungi)
(Jurinak et al. 1986)

CaC,0,+ H,0 -> Ca®* + H,0 + CO, -> Ca** + HCO;" (bacteria, fungi)
(Morris & Allen 1994)

Ca%* + HCO, -> CaCO, + 2H*
NOx + HZO -> 03 + HNO3' (air pollution)
HNO; + NH," -> H+(ex;§ss) + CaCO,; -> CO, + Ca?*
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CaC,0, crystals

Weathered
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