Japan Geoscience Union Meeting 2011
(May 22-27 2011 at Makubhari, Chiba, Japan)

©2011. Japan Geoscience Union. All Rights Reserved. " p'a i
Geoscience
].‘.J‘?.i?“.
AAS021-P06 Room:Convention Hall Time:May 23 16:15-18:45

Aircraft and tower measurements of carbon dioxide in the PBL and FT over taiga in West
Siberia (2002-2010)

Motoki Sasakawsd, Toshinobu Machidg Noritsugu Tsudd, Kou Shimoyam?, Mikhail Arshinov!, Denis Davydo#, Alexan-
drov Fofonov, Oleg Krasno¥

INIES, 2GEM, *Hokkaido University}IAO, RAS, Russia
Figure. Vertical profiles of CQ concentration (ppm) observed over the tower.

1. Introduction

To understand the difference in GBehavior between planetary boundary layer (PBL) and free troposphere (FT) over Siberian
taiga, we have conducted G@heasurements using a small aircraft and a tower at the taiga in West Siberia since 2002. Continu-
ous CQ time series at 4 levels (5, 20, 40, and 80 m) were monitored with the tower. Up to 3 km vertigarGiles above the
tower in the fine day were frequently obtained with the aircraft.

2. Method

Carbon dioxide concentrations were measured continuously at the tower located in Berezorechka vilGg@je, §820E).
Sampled air from 4 levels was dehumidified and then introduced into a NDIR (LI-820, LI-COR; LI-7000 was used until Septem-
ber 2008). Measurement precision is +-0.3 ppm. The more detail information of the system was descBhsakawa et al.
[2010a]. Small C@ measurement device based on a NDIR (LI-800, LI-COR) equipped with flow and pressure regulation system
was developed and installed in the small aircraft (Antonov An-2). Two standard gases are introduced into the NDIR every 5
minutes. Overall measurement precision is estimated to be +-0.3 ppm when we use 2 seconds averaged data. An-2 ascended
km (winter) or 3 km (summer) above the tower and then descended to 0.15 km to obtain the vertical profijfecohC&htration.

The routine aircraft measurement had been conducted basically in the afternoon with the frequency of 2-4 times per month unt
2007 March despite low frequency after then.
3. Results and discussions

Figure shows the vertical profiles of G@oncentration observed by routine flights (261 times) from 2002 to 2010. Carbon
dioxide concentrations showed slightly higher in the lower altitude during the dormant season. On the other handc€@ra-
tion during summer gradually decreased with decrease in the altitude during summer, which implies the effect of photosynthesi
by vegetation of the taiga during the growing season. The same tendency was observed in the previolMaybals ¢t al.,

2005]. Unfortunately there was no simultaneous tower data in 2010 due to equipment malfunctions.

To compare the temporal GOrariation between in the PBL and FT, we defined the PBL height using vertical profiles of
temperature, potential temperature, and specific humidity. We found that seasonal variation of PBL height with maximum during
summer (-over 3 km). Annual mean G@ the PBL was always higher (approx. 2 ppm) than that in the lower FT, which is
mainly due to rectifier effect. The annual means also showed an increase of 11.6 ppm (PBL) and 11.2 ppm (FT) from 2003 tc
2009. We will also present diurnal variation of @@ertical profiles up to 3 km observed in the summer of 2002-2004.

Generally daily minimum at the tower was observed in the afternoon when active vertical mixing ocGasa#4qwa et al.,
2010b]. Thus, we calculated daytime mean with averaging the data observed in 13:00-17:00 LST to compare with the data fror
An-2 observation. Daytime mean concentrations observed in the tower (40 and 80 m) agreed well with those in the PBL observe
with An-2, which suggests that daytime tower data can be the representative values in the PBL.
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