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Plants accumulate carbon

Ecosystem Area CinPlants Cin Soil
(%) (Pg) (Pg)
Trop. Wet Forest 7.2 156.0 255
Trop. Dry Forest 5.3 49.7 59
Temp. Forest 6.3 73.3 142
Boreal Forest 10.3 143.0 179
Trop. Savannah. 16.9 48.8 56
Temp. Steppe 10.4 43.8 173
Desert 12.5 5.9 101
Tundra 7.5 9.0 173
Wetland 2.0 7.8 137
Cultivated 10.9 21.5 178
Total 558.8 1456

From Houghton and Skole 1990, Schlesinger 1977



ciosar carson  Fate of Anthropogenic CO, Emissions (2008-2017 average)

PROJEC

17.3 GLCO,fyr

87%
44%

34.4 GtCO/yr

29%

3%

5.3 GOy

8.9 GICO,/yr
22%

Source: CDIAC; NOAA-ESRL; Houghton and Nassikas 2017; Hansis et al 2015; Le Quéré et al 2018; Global Carbon Budget 2018



http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://dx.doi.org/10.1002/2016GB005546
http://dx.doi.org/10.1002/2014GB004997
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/
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PARTS PER MILLION

Environmental change and tree growth

Latitude

Increases in atmospheric CO,

Scripps Institution of Oceanography
NOAA Earth System Research Laboratory
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Tree growth is complex

Light

Water

CO,
Nutrients
Temperature
Pathogens
Pollution
Fire
Competition
Herbivory
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Direct measurements of carbon cycling
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Manipulative experiments at multiple scales

« Laboratory and greenhouse

—  Weeks to months, cm to dm

* Open-top chambers and mesocosms

— 3to 4 years, m

‘:  Plantation forests
— Decades, 10's m to km
« FACE (Free-Air Carbon Dioxide E
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Dendroecology = Using patterns in tree rings to understand

envir

Mt ~-“.' s I
ok . -y

nmental impacts on ecological processes

Land use change

Fire

SO, emissions/SO,% deposition
NO, emissions/NO;- deposition
Temperature changes
Precipitation changes

Drought (PDSI)

Increased atmospheric CO,
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Looking for fingerprints of environmental change
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Looking for fingerprints of environmental change
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Looking for fingerprints of environmental change

1962-1986
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The repart, compiled from the growing mass of existing data on acid rain, says, "Every state east of the

Mississippi, many western states, and every province of Canada has recorded abnormally acid

WASHINGTON, April 22— Acid rain is a problem throughout much of the nation and is mot lmited

to the Northeast, according to a report issued today by the Nati

ACID RAIN AFFECTS WIDE AREA OF U.S.

By LR SWNRECOFF

Aok 23, 1984

DAMAGE TO TREES REPORTED SEVERE
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e

WASHINGTON, April 14— Severe deterioration of tree foliage and declining tree growth are being

observed throughout the Ohio Valley,

There are also findings that coniferous trees bn the valley's urban arcas have been dying at an

unwsually rapid rate in recent years,

ist who stedies the valley’s trees.
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The damage is a result of air pollution moee acidic than the acid rain believed 1o be destroving fresh-
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Looking for fingerprints of environmental change
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Looking for fingerprints of environmental change
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Looking for fingerprints of environmental change with isotopes
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Looking for fingerprints of environmental change with isotopes
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Red cedar trees
(Juniperus virginiana)

* Trees cored at Smoke Hole
Canyon, WV.
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Looking for fingerprints of environmental change
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Conclusions

These studies show the positive impacts of Clean Air Act to
facilitate recovery of forest ecosystems from acid deposition.

Both, increased atmospheric CO, and small increases in spring

temperatures, have been beneficial for trees, leading to greater
photosynthesis and growth.






