Understanding our atmosphere from non-CO, climate
gases during HIPPO: Global network and aircraft profiles

James W. Elkins', Fred L. M

i e - DNale E Hiret!,2 Qs e A Manizkal o= e
— —— 1d S

"NOAA/ESRL and 2CIRI.ES
We measure molecules with a wide range of concentration, growth rates, sources, and lifetimes.
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NOAA/ESRL Halocarbon and Carbon Cycles Stations
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Longer -lived gases Shorter-lived gases
Compound lifetime (yr) Compound lifetime (yr)

= e —— - : : chloroform = .
i Sin o —85 *dlchloromethane 0. 38 —_—
_:_;L_L:}_m 65 *dibromomethane 0.33

HFC-143a 52 *PCE 0.27

*CFC-11 45 *chloroethane 0.08

HFC-125 29 *bromoform 0.07

HFC-227ea 34 *methyl iodide 0.02

*CCl, 26 *carbon disulfide short e

*H-2402 20 *propane short

*HCFC-142b 18 *n-butane short

*H-1211 16 *I-pentane short

*HFC-134a 14 *n-pentane short
. *benzene short
(Italici

Bl \\[O7AVAY caIibratTc;n scale exists
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Additional Gases Measured by Carbon Cycle Group
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NOAA/ESRL Network Trends and Distributions of CO
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From Paul Novelli, NOAA/ESRL
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2006 annual means at surface sites:
HFC-134A

¢ Low Altitude
¢ High Altitude

HFC-134a (ppt)
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Spatial distributions of HFC-134a,
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Air Quality, Carbon Cycle, & GHG Measurements at Tall Tower

» Advantages & capabilities
 Unique facility for vertical profiling & atmospheric sampling
» Near rapidly developing suburban area

* Downwind of Denver

* Near oil and gas drilling

» Fills gap in Front Range O3 monitoring network

NOAA ESRL/CSD: Ryerson, Holloway, ...
«July-August, either surface or carriage

*NO/NO,/NO /O,
.CO
%@MD: Andrew s, M

= , CO,: 25,100, 300 m
«Continuous Oj: surface, 300 m
Daily flasks samples: stable isotopes, CFCs, halocarbons, COS, ...

*Timing to coordinate with other measurements?
*VOCs, GHGs: location TBD
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- Stratospherlc Incursmns and Folds_(Hurst)

e

= Diversity in interhemispheric gradients (CO,
SFe, COS) (Moore)

= Stratospheric (O3) and tropospheric tracers

= Transport and Age Tracers (SFe, HCFCs,
S) -

WTYPGS

= Link to NOAA/ESRL Network and
Standards
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Ozone, Aerosols, Solar Radiation, and Meteorology
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CFC Replacement Compounds
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Benzene (ppt)

2006 annual means at surface sites:

BENZENE
120

¢ Low Altitude
¢ High Altitude
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And each site
exhibits a
fairly regular
seasonality...
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Presenter
Presentation Notes
Gradients are larger for a shorter-lived gas, both across latitudes and vs altitude
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Benzene seasonality across the globe at surface sites

(expressed relative to annual means)
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Presenter
Presentation Notes
Fairly regular seasonality observed at these sites, note that SH seasonal amplitude is slightly less than in NH.
Note we are able to discern the seasonal variations even at SPO, where annual mean is <5 ppt of Benzene.


Front Range Ozone Transport & Vertical Structure
Ozone leferentlal Absorption lear TOPAZ = Tunable Optical Profiler for Aerosol and Ozone

OAA ESR

i —— T

- «Science flights: 20 July - 15 August 2008
' -'O_peratlenakarea: Front Range plains & mountains

* Flight altitude: ~ 16,000 ft

* Flight-hours: ~ 40, 8 - 10 flights

» Additional potential instrumentation:

« nadir-looking IR radiometer (surface skin T)

* in situ O5 sensor

* DOAS (NO, and other species)?

* Doppler lidar?

21 August 2007 flight 21/22 Al 2007
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