ATS 760 Global Carbon Cycle Atmospheric CO2 Observations
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Atmospheric carbon dioxide monthly mean mixing ratios. Data prior to May 1974 are from the Scripps Institution of Oceanography (SIO, blue), data since
May 1974 are from the National Oceanic and Atmospheric Administration (NOAA, red). A long-term trend curve is ftted to the monthly mean values. Contact:
Dr. Pieter Tans, NOAA ESRL Carbon Cycle, Boulder, Colorado, (303) 497-6678, pieter.tans@noaa.gov, and Dr. Ralph Keeling, SIO GRD, La Jolla, California,
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Mauna Loa, Hawaii

NOAA ESRL Carbon Cycle
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Monthly Mean Carbon Dioxide
OAA ESRL Carbon Cycle
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Amospheric carbon dioxide mixing ratos dstermind from the continuous monioring pmgrams a the 4 Baseline Observatores. Contact: . Pieter Tans,
NOAA ESRL Carbon Cycle, Boulder, Golorado, (303) 497-6678, piet

of distribution of dioxide in the marine boundary layer. Data from the Carbon Cycle
cooperative air sampling network were used. The surfac represents data smoothed in time and latitude. Contact: Dr. Pieter Tans and Thomas Conway,
NOAA ESRL Carbon Gycle, Boulder, Colorado, (303) 497-6678,
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HIAPER
Pole-to-Pole

Observations
(HIPPO)

Atmospheric Carbon Observations

HIPPO boat: NCAR Gulfstream V "HIAPER"
HIAPER Pole-to-Pole Obs

GV launch in the rain, Anchorage, January, 2009 (HIPPO-1)
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Jan 2000 CO, CH, Cco

HIPPO defines the boundary between that part of the
g atmosphere that is directly influenced by the seasonal
= component of northern CO, exchange, and that part
o which is not.
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HIPPO Arctic Pollution

Pollution in the upper troposphere of the Arctic

...a fall/winter transition phenomenon
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Atmospheric CO2 Observations

The Warm and Cold Conveyor Belts

[Bader et al 1995, adapted from Carlson, 1980]
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Signal? Noise? Which is which?

LAW ET AL.: USING HIGH TEMPORAL FREQUENCY DATA FOR CO, INVERSIONS
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[ Usual approach is to exclude
- Cape Grim “spikes” as non-“background”
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WLEF - TV Tower

Mixed forest in northern
Wisconsin: upland pine,
mixed hardwoods, lowland
conifers

TV transmission tower,
447 m talll

Continuous
micrometeorological and
eddy flux measurements at
3 levels (30, 122, 396 m),
since 1996
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Variations o

Huge Regional Signall

f ~ 30 ppm at WLEF on synoptic time scales

strongly correlated fo frontal passages

Atmospheric CO2 Observations

Effects of height-time concentration variation
near the ground

+ OASIS, Oct 1995, Wagga, NSW

Mixing Ratio / ppmv
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Hour of Day

Simulated PBL CO,

+ SiB2 coupled to CSU RAMS

Nocturnal respiration produces
extremely high concentrations in
morning stable layer

+ Surface heating and TKE
generation causes entrainment
of lower-CO, air from aloft

+ Photosynthesis depletes CO, in
surface layer
Buoyant plumes of low-CO, air
fill the convective boundary
layer
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"Ring 2": High-precision, high-accuracy CO, mixing ratio

measurements in support of the NACP Mid Continent Intensive Round Lake, MN
100 ft agl
360 ft agl Kewanee, IL
ring2.psu.edu 100 ft agl
460 ft agl

Mead, NE Centerville, IA
100 ftagl 100 ft agl
400 ftagl 360 ft agl
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Cavity Ring-Down Spectroscopy

 Picarro, Inc. has developed an ultra-sensitive trace gas (CO,,
methane, CO) monitoring system. Advantages include:

Nighttime

) o 100 ft. le
— High precision and accuracy

long-term stability: days to weeks
1.5-sec sample precision and accuracy of <
0.2 ppm and in tests
— Measurement rate in seconds rather than
minutes
— No drying is required; water vapor is
measured and correction to CO2 is
applied
— Stable and robust long-term I
measurement - I

PICARRO Sunset Sunrise
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Corn, as seen from 100 m

Summer, 2007
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CO2 (ppm)

330 Scott Richardson & Tasha Miles, Penn State Univ
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