Analysis of variability in atmospheric methane in the Arctic
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1. Motivation 4. Atmospheric growth rate of CH, 6. Wetlands as drivers of
Methane (CH,) is an important greenhouse gas contributing 0.5 Wm-2 to The annual atmospheric growth rate of CH, in the Arctic (Fig. 3, red line) Arctic CH 4 Va riabil ity B s v 70
radiative forcing. Since 2006, the atmospheric CH, growth rate has increased deviates somewhat fme the global mean (blue line). Positive anomalies are Measurements of 8 13C in CH. have :Zj
again after being quasi-stable for circa 1 decade. This change has caused concerns seen at ZEP and PAL m 2003, 20.07,. been made at ZEP since 2008 ;n q P
that 1t may be the response to climate feedbacks in the Arctic, where there 1s a 2009, 2012, and negative anpmahes 11 dicate that wetland emissions ~478]
potential for a large release of CH, under warmer conditions via wetlands and 2004, 2000, 2010, 2011. Positive 2 s CH - e
methane hydrate destabilisation. anomalies are also seen in 2007 at BRW, LA HHBUENCE -y CONCENLIAtions e R BEOSRE
SUM and ALT. The 2003 anomaly may ] measured at ZEP 1n summer (Fisher et R X o 479{2011
be related to high CH, emissions from o al., 2011). Retro-plgme ana}lyses show i:: . j:
2. Observation sites Siberian wildfires (Shvidenko et al. 2011). o that these are associated with transport 3 o & [
The modelled growth rate at ZEP (Fig. 4 N from western Siberia, where there are & e . 478
In-situ atmospheric measurements from: rey line) using limatological ﬂuxesgz.mc’i o wetlands. Figure 6 shows Keeling plots | =™%__ ]
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* Pallas (PAL) (68.0°N, 24.1°E) o s © growing season. The intercept zT 2012 a e
. 5 the 2007 anomaly but not those in = o L . E w2
« Barrow (BRW) (71.3°N, 156.6°W) 2008.2009 and 2010.2011 S indicates predominantly wetlands s
| 2o SUM sources with values between -66 and ‘I.; 76
These sites were chosen as they have o -39%eo. é: ::Z
records from at least the early 2000s. . I land emissi ; A T AT
Fig. 1 shows mean footprints, calculated S 20 Wet AN CIMISSIONS © CH4. He 1/CH, [ppb™]
with the Lagrangian Particle Dispersion SN avs _ ______ il Se?,sm‘t’e;o ;:empera.turetvxlrlt}i 2(‘) Qi Eore 6. Keeline nlots for ahservat t
. : g M estimated at approximately 4. 1gure 6. Keeling plots tor observations a
?Oﬁel FL];:)I(PARTi SSSOCRI’(G% W(lth}_lI the é 0] — zer Omb:de| ] (Blodau, 2002). Zeppelin during the growing season (1\‘/Iay,t(?
1gnest an . owest }-lpf%rcentl e N 4 201 giobalobs e T o o October) for each year. The intercept (‘Int’) is
concentrations at each site over the

- - - - shown for each year when the p-value <0.1)
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Figure 4. growth rates at Zeppelin Figure 3. atmospheric growth rates

whole record. At ZEP and PAL, high
concentrations are associated with
transport from western Siberia and

| | . . . /. Conclusions
Europe, low with the North Atlantic. At 5. Correlation with soil temperature e , , ,
BRW, high concentrations associated Figure 1. mean footprints for upper/lower Inter-annual variability in the growth rate of atmospheric CH, in the Arctic

with eastern Siberia and Alaska, low 10 percentile data Annual anomalies in CH, growth rate deviates notably from the global mean. The variability is correlated with
at ZEP, PAL and BRW are correlated

with the Arctic. . _ _ maximum seasonal soil temperature in western Siberia (at ZEP and PAL) and
- with th? seasonal fHaximuin i the — 2 northern Canada and Alaska (at BRW). Wetland emissions are sensitive to soil
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3. Variability in atmospheric og{ Gmeniand (from ECMWEF ERA-interim data). For | 3 3 Atmospheric transport also contributes to the observed variability, e.g. in 2007,
transport P ~ ZEP and PAL, the correlation was 5 : but cannot alone explain all the variability. Furthermore, we do not find any
8 &\ N strongest;;;ﬂh S‘Zﬂ tegwtpega;tur?;l | = soiTiman 2 evidence for trends or sustained changes in atmospheric transport to the Arctic
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