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Overview

 Why study the C cycle?

* Global C cycle
— Sources of atmospheric CO,
— Sinks of atmospheric CO,

« Factors influencing soil C storage
— Temperature and moisture
— Nutrients
— Atmospheric CO,
— Disturbance and land use change



The Global Carbon Cycle
A network of interrelated processes that
transport carbon between different reservoirs on Earth.
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Sources of atmospheric CO,

* Where does the CO, in the atmosphere
come from?



Yolcanoes:

CaCO, + SiO,

CaSiO, + CO,
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Biological Ocean Pump

Zooplankton










C Sources:
Human emissions



Sinks of atmospheric CO
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Increased acidity



Biological Ocean Pump



Phytoplankton
= miniature plants

Zooplankton
= miniature animals




C sink

C source



How do We Measure Fluxes into/out of
Plants & Ecosystems?



Soll respiration =

Root respiration
+ Decomposition



Ecosystem Flux Measurements



Ecosystem Flux Measurements



Ecosystem Flux Measurements



Ecosystem Flux Measurements



Ecosystem Flux Measurements



The Only Shade for Miles



Our Simple Representation of the C Cycle

« the carbon cycle...
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Our Simple Representation of the C Cycle

« the carbon cycle...
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Factors influencing solil C storage






Temperature
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Temperature effects on soll
respiration

Soil respiration (umol CO
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Redrawn from Chapin et al 2002
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Moisture
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Nutrients

 Most temperate terrestrial systems are
nitrogen limited

* N sources:
— N fixation
— N fertilizer
— Atmospheric deposition
— Sustainable sources (composting, etc.)



Human impacts on ecosystems —
Atmospheric N deposition



Atmospheric CO, concentration



Atmospheric CO, concentration



Atmospheric CO, concentration

« Effects on decomposition
— No direct effects

— Indirect effects:

e Decrease in nutrient content and change in C
chemistry of litter

 Increase in water use efficiency of plants and
change in soil moisture

e Change in plant species compaosition



Carbon balance

Environmental NPP Decomposition
change:

e Temperature
* Precipitation
* N deposition
e Atm. CO,
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Carbon balance

* Environmental change (including climate
change) impacts on soll C storage:

29777



Strategies to Increase soil C

storage

e Determined by:

— Gains: plant litter inputs (including roots,
especially important in grasslands)

— Losses:
 Soil respiration (microbial decomposition)

e Plant removal (harvesting)

e Erosion

e Leaching of dissolved organic C (DOC, more
Important in forest ecosystems)



