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Structure of HALO/Falcon Data base
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Data archived and data access



List of missions







Data base: SO2 aircraft measurements (2004 – 2015)

15 field campaigns (Falcon, HALO),  ~ 800 measurement hours

DEEPWAVE

OMO



SO2 Composites (8 – 15 km, 5°X 5°Bins)

DC3 INTEX

GW-LCYCLE
ACCESS

TROCCINOX

ESMVal
DeepWave

SCOUT-O3

DeepWave

OMO



SO2 Composites (8 – 15 km, 5°X 5°Bins)

DC3 INTEX

GW-LCYCLE
ACCESS

TROCCINOX

ESMVal
DeepWave

SCOUT-O3

DeepWave

OMO



Relative frequencies (%) of WCB trajectories

(Madonna et al. 2014) 

-2 days 0 daysDJF DJF



Sampling of East-Asien pollution in the Arctic
UTLS on 03 Dec 2013 



Backward trajectories from air masses with
enhanced SO2 in the Arctic UTLS

Source regions: Japan and China 
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Asian Tropopause Aerosol Layer (ATAL)

Vertical transport of aerosol or aerosol precursors (likely of anthropogenic origin) in the AM anti-

cyclone regularly lead to formation of an “Asian Tropopause Aerosol Layer” detected by CALIPSO 

and SAGE-II. ATAL may constitute a primary source of non-volcanic aerosol for global UT and LS.

Vernier et al., GRL, 2011



OMO flight routes



F 13: August 6th up to 100 ppt, 12.6 km

F 19: August 13th up to 164 ppt, 13.3 + 12.4 km

F 20: August 15th up to 226 ppt, 13.3 km

Measurements in the ASM Anticyclone
during OMO in Aug. 2015 



HALO measurements of SO2, and Aitken 

particles in ASM anticyclone



Backward trajectories from air masses with

enhanced SO2 and CN



Conclusions

• The HALO/Falcon data bank includes unique measurements related to ACAM

• SO2 pollution transport into the UTLS by WCBs  and AS monsoon from main SA & 
EA SO2 source regions observed

• sulfate aerosol is formed in WCB plume and ASM anticyclone represents surface
for heterogeneous reactios (e.g. N2O5 hydrolysis: NOx -> HNO3 ) and may affect
UT cirrus
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