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Outline

Structure of a measurement program
What measurements might tell us
Example of one such program

Call for help




Measuring the composition of air
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Measuring the composition of air

e Precision vs. Accuracy
e Differential measurements

 Measure samples relative to
“standards”
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Measuring the composition of air

Precision vs. Accuracy
Differential measurements

Measure samples relative to
“standards”

Instrumental response




Impact of instrumental non-linearity
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Metric

Precision & Accuracy

Constraints

Instrument time Is precious
Standard air Is precious




In summary:

Optimally combine many analyses of
many standards to create a virtual
standard against which all samples are
measured.




Connecting to the real world:

Measuring O, and CO,

to constrain the carbon cycle




Where does anthropogenic CO, end up?

8.4 The carbon cycle (2000-2006)
All fluxes in GtC/yr

Values for 2000-2006 Canadell et al. PNAS 2007




How do we know these numbers?
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How do we know these numbers?

Measure CO- In the oceans

Estimate from small-scale land
NEERIEINERIES

Infer from spatial pattern and isotopes
of atmospheric CO,




How do we know these numbers?

 Infer from spatial pattern and isotopes
of atmospheric CO,

 Measure atmospheric O,




he link between O, and CO,

ACO, = Land biota + Industry + Ocean
AO, = Land biota + Industry
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he link between O, and CO,

1.4 O, and CO, fluxes (on human timescales)

ACO, = Land biota + Industry + Ocean
: Land biota + Industry
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The equipment
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The equipment

Water

drain 7 Filters

Chiller

Trap
-90c

Pressure #1

—V Sample pump

MFC #1

~, Cross-over
/ ball valve

S —
MFC #2 ((_w Purge pump

To trap dryer

Metering valve #1

Exhaust to room

Valco flow-through and
dead-end valves

parentheses

Exhaust to room

Honeywell
meter #2

Honeywell
meter #1

Metering -
valve #4 T

Oxzilla O,
analyzer

Sample Reference
(cell 1) (cell 2)

Changeover valve

Metering - . Metering
valve #2 4 © valve #3

v 0.5u Filters

LiCor CO,

analyzer
Sample Reference
(A) (B)

Diff. manometer
with automatic

Pressure #2 )
L. metering valve
*a

Pressure #3










Real data

«1g  Delta OZ vs. COZ DIff (high intake at night)[7632-6078][calce]
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Real data

19 Delta OZ vs. COZ DIff (high intake at night)[7632-7674][calc?]
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Summary

* Important questions require excellent
atmospheric measurements
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Summary

* Important questions require excellent
atmospheric measurements

* Excellent measurements require intelligent
weighting of experimental evidence

* | have abundant data. Intelligence, on the
other hand...

mbattle@bowdoin.edu







