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Background
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� *UDYLW\ZDYHV �*:� HIILFLHQWO\ WUDQVSRUW HQHUJ\ DQGPRPHQWXP IURP WKHLU VRXUFH
UHJLRQV WR WKH PLGGOH DWPRVSKHUH

� *: PRWLRQV FRYHU D ZLGH UDQJH RI WHPSRUDO ��PLQ�KRXUV� DQG VSDWLDO
���������� NP� VFDOHV

� 6XSHU SUHVVXUH EDOORRQV �63%� SURYLGH D XQLTXH ZD\ WR FKDUDFWHULVH *:
PRPHQWXP IOX[HV DQG RWKHU LPSRUWDQW ZDYH SDUDPHWHUV

� +HUH ZH GLVFXVV WKH UHVSRQVH RI 63% WR JUDYLW\ ZDYH PRWLRQV DQG DSSO\ WR
REVHUYDWLRQV PDGH LQ WKH ���� &RQFRUGLDVL FDPSDLJQ LQ $QWDUFWLFD�



Stratospheric balloons (SPB) fly on constant density surfaces    !
Duration of flights up to 2-3 months!
Advected by the mean wind: !
! Measure intrinsic frequency of gravity waves!
 
Concordiasi Campaign!
September 2010-January 2011!
19 SPB flying at 60 hPa (~20 km)!
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Measurements
� +LJK WLPH UHVROXWLRQ ��� VHF� JLYHV ZKROH *: VSHFWUXP

� +LJK�SUHFLVLRQ PHDVXUHPHQWV RI KRUL]RQWDO SRVLWLRQ ����� P�

� +LJK�SUHFLVLRQ YHUWLFDO GLVSODFHPHQW ���� P� DQG SUHVVXUH ���� 3D�
� (XOHULDQ 3 SHUWXUEDWLRQ
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Theory and Simulations
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$QDO\WLF DQG QXPHULFDO LQYHVWLJDWLRQV RI DFFXUDF\ RI *:
PHDVXUHPHQWV XVLQJ 63%

Amplitude Ratio

Phase

� 63% RQ HTXLOLEULXP GHQVLW\ VXUIDFH
IRU Ȧ̂ < 1/�

� X�Z� PHDVXUHG ZLWK KLJK DFFXUDF\
IRU 1/� > Ȧ̂ > I

� 0HDVXUHPHQW RI RWKHU ZDYH SDUDPHWHUV
H.J. F̂ OLPLWHG WR UDQJH 1/� > Ȧ̂ > �.�I

)RU PRUH LQIRUPDWLRQ VHH�
5� $� 9LQFHQW DQG $� +HUW]RJ� ������ 7KH UHVSRQVH RI VXSHU SUHVVXUH EDOORRQV
WR JUDYLW\ ZDYH PRWLRQV� $WPRV� 0HDV� 7HFK� 'LVFXVV�� �� ������������
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Map of Absolute Momentum Flux 
(Sep-Jan average)
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ȡRX�
||Z�2.5° x 2.5° boxes

Mean flux = 9.0 mPa

160  mPa

0.6 mPa

(QKDQFHG ZDYH DFWLYLW\ RYHU WKH $QWDUFWLF 3HQLQVXOD� 'UDNH 3DVVDJH� WKH
7UDQV $QWDUFWLF 0RXQWDLQV DQG DQG DORQJ WKH FRQWLQHQWDO FRDVW
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Zonal and Meridional Fluxes
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=RQDO IOX[HV DUH PRVWO\ QHJDWLYH �ZHVWZDUG� HYHU\ZKHUH
0HULGLRQDO IOX[HV FDQ EH ERWK SRVLWLYH �QRUWKZDUG� DQG QHJDWLYH �VRXWKZDUG��

&DPSDLJQ�DYHUDJHG QHW IOX[HV DUH VPDOOHU WKDQ DEVROXWH IOX[HV�

ȡRX�Z� = ��.� P3D� ȡRY�Z� = �.� P3D
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Zonal-Mean Absolute Momentum Flux
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Total
Mountain
Flat

*: PRPHQWXP IOX[HV PD[LPLVH EHWZHHQ ���6 DQG ���6
=RQDOO\ DYHUDJHG QRQ�RURJUDSKLF ZDYH DFWLYLW\ DERYH WKH 6RXWKHUQ 2FHDQ
LV DV LPSRUWDQW DV RURJUDSKLF ZDYH DFWLYLW\ DERYH WKH FRQWLQHQW
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Antarctic Peninsula

Upgoing

Downgoing

Spatial Variability of  
Momentum Flux Spectra
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East Antarctica

Southern Ocean

2YHU WKH RFHDQ
WKH IOX[ LV PRUH HYHQO\
SDUWLWLRQHG EHWZHHQ
XS DQG GRZQ�JRLQJ ZDYHV
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Vertical Coupling
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Momentum Flux PDFs
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90th Percentile! F(f > f90)/Ftot

Concordiasi 15 mPa 50%
Peninsula 50 mPa 65%
Ocean 15 mPa 35%



Summary
• Long-duration balloon flights provide full characterisation of GWs 

in the lower stratosphere!

- Momentum flux, phase speeds, wavelengths etc.!

• The Antarctic Peninsula is the “hotspot” at high southern latitudes.!

• However, non-orographic GW are just as important in zonal means.!

• Momentum fluxes are associated with high-frequency, short 
horizontal wavelengths GW.!

• GW fluxes are intermittent and the spectrum varies spatially.!

• Momentum deposition in the MA will vary spatially

!12SPARC General Assembly 


