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Continuous methane data: Cape Grim

Cape Grim Picarro CH, (NOAA-04) - hourly averages
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Continuous methane data: Cape Grim & Casey

Cape Grim & Casey Picarro CH, (NOAA-04) - hourly averages
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Sub-baseline methane excursions
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Sub-baseline methane excursions
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CRDS and GC-FID measurements
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Cape Grim methane residuals: 2013
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Possible mechanisms

e Intrusions of stratospheric air
— Expect ozone to be anti-correlated with methane during the event
e Long range transport around the Southern Ocean

— ‘Dynamic isolation’?
— Look at the radon & trajectories

e Marine boundary layer chlorine radical attack

— Look at the correlation with ethane
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June 2013: Ozone
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June 2013: Radon
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June 2013: Ethane
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Trajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 08 Jun 12
GDAS Meteorological Data

4068 S 14469 E

Source * at

Meters AGL

S-LL - SEET S i e e e
1806020602060 R60306030003RA0ANA0ANGD30603R603R603RA0D
06/0706/0606/0506/0408/0308/0206/0 105/3105/3005/ 200572805/ 2705/ 26

Job 1D: 13261 Job Start: Mon May 16 12:44:14 UTC 2018
Source 1 lat.: -40.5280000 lon.: 144 630000 hgts: 100, 500, 1000 m AGL

Trajectory Direction: Backward  Duration: 888 hrs
‘ertical Maotion Calculation Method: Model Vertical Velocity
Meteorology: 00002 B Jun 2013 - GDAS1
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Trajectories

Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 08 Jun 13

Source * at 4068S 144 69E

GDAS Meteorological Data
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Job D: 13228 Job Start: Mon May 18 12:42:32 UTC 2018
Source 1 lat.: 40680000 lon.: 144680000 hgis: 100, 500, 1000 m AGL

Trajectory Direction: Backward  Duration: 889 hrs
ertical Motion Calculation Method: Maodel Vertical Velocity
Meteorology: 0000Z 8 Jun 2013 - GDAS1
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Trajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 2300 UTC 08 Jun 13
GDAS Meteorological Data

Source * at 40685 14469 E

Meters AGL
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Job 1D: 13307 Job Start: Mon May 18 12:48:26 UTC 2018
Source 1 lat.: -40.680000 lomn.: 144 G20000 hgts: 100, S00, 1000 m AGL

Trajectory Direction: Backward  Duration: 289 hrs
‘Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 8 Jun 2013 - GDAS1
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December 2013: Ozone
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December 2013: Ethane
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December 2013: Propane
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December 2013: Radon
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Trajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 14 Dec 13
GDAS Meteorological Data
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Trajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 15 Dec 13
GDAS Meteorological Data
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Trajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 15 Dec 13
GDAS Meteorological Dat

Source * at 4068 S 144 69E

Meters AGL

03P603R603D603D603REG0GDE0
121141211 3121212111121 012/0912/0812/0712/0612/051 2/0412/0312/02

22 | Speculation on the origin of sub-baseline excursions of methane at Cape Grim




Trajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 16 Dec 13
GDAS Meteorological Data
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Possible mechanisms

e Intrusions of stratospheric air
— Wintertime seems to have some of these type of events
e Long range transport around the Southern Ocean

— Radon is sub 100mBg.m3, but not notably lower, however;
— Trajectories do look to be long range SO transport

e Marine boundary layer chlorine radical attack

— Depleted ozone, ethane and propane
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Conclusions

* Sub-baseline excursions of CH,
e Do not (all) seem to be due to stratospheric intrusions
e Possibly long range transport over the Southern Ocean — dynamic isolation

e Possibly chlorine radical depletion of methane

e Do similar events occur at Casey?

e If so, they are much smaller in magnitude. Does this tell us anything?... Mean
latitudinal OH or source of MBL chlorine radical?
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Thank you

O&A
Zoé Loh
Research Scientist

t 461292394518
e zoe.loh@csiro.au
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Residuals at Casey

Casey methane residuals
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Synoptic conditions: 13 Dec 2013
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Synoptic conditions: 16 Dec 2013
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December 2013: Hydrogen

CH, residual (ppb)
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Australian Greenhouse Gas Observation Network
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