
Millimeter- 
wave 
spectrometer  
 

Lidar 
Imager MF radar 

PANSY radar 

H2O, O3  
sondes 

High speed  
camera 



Atmospheric Dynamics in the High-
Resolution Era 

Observa(ons	related	to		
the	PANSY	radar		
at	Syowa	Sta(on	

Understanding	of	a	wide	
spectral	range	of	

atmospheric	phenomena	
Be?er		weather	and	climate	

predic(on	

Real		
atmosphere	
Ground-based	obs	
Satellite	obs	
Long-term	monitoring	





PANSY project members	





The	VIIIth	JARE	
PANSY	radar	construc;on	and	system	tuning 



The	radar	construc;on	started	in	2010/2011	
First	came	the	antenna	base	installa(on	using	4	boring	machines 

 

1045	for	antennas	＋ 55	for	divider/combiner	modules		
=	1100	



Antennas	
Set	up	antennas	on	the	bases 

1045	antennas	



Installa;on	of	TR	modules	

TR module	

TR Divider-Combiner	



PANSY	radar	system 





○	tropopause	

Start	of	full	system	observa;on		



Published	papers	using	observa;on	data		
from	a	limited	system	of	the	PANSY	radar 

Shibuya et al (JAS, 2015)	



The	VIIIth	JARE	period	
(2010-2016) 



The	IXth	JARE	period	
(2016-2022)	



Sato	et	al.	(in	prepara(on) 
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Sato	et	al.	(in	prepara(on) 
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Dec.	1-Jan.	31	for	2013/2014,	2014/2015;	Dec.	16-Feb.15	for	2015/2016 

Z=84-88	km 

Sato	et	al.	(in	prepara(on) 
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Dec.	16-Feb.15	for	2015/2016 

Z=84-88	km 

Sato	et	al.	(in	prepara(on) 

𝑃↓𝑢 (𝜔) 𝑃↓𝑣 (𝜔) 𝑃↓𝑤 (𝜔) 



Mesosphere Troposphere 

Sato	et	al.	(in	prepara(on) Minamihara	et	al.	(SOLA,	2016) 
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Sato	et	al.	(in	prepara(on) 
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January	3	
(NH	SSW	onset,	e.g.,	Manney	et	al.,	2015) 

Before A\er 

Sato	et	al.	(in	prepara(on) 
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Sato	et	al.	(in	prepara(on) 



Interhemispheric	Coupling	Study	by	Observa;ons	and	Modelling	(ICSOM)	
																																																							PI:	K.	Sato 

ICSOM MST radar network 

More	than	30	par;cipants	
in	eight	countries	

						5	Feb																	8	Feb	



A	possible	interhemispheric	coupling	mechanism	 



NH 

SH 

ICSOM 



PANSY	observa;ons	and	comparison	with	Aura	MLS	Temperature 

SSW SSW 



Summary	



Comparison	of	𝑤	spectra	
between	the	mesosphere	and	troposphere 

Mesosphere Troposphere 

Sato	et	al.	(in	prepara(on) 



GW	variance		
at	(69S,	40E)	
averaged	
for	z=72-76km 

Precipita(on	for	
subtropical	region	
(10S-20S) 

Numerals	denote	GW	period	in	hour. 

Southernmost	ray	path	of	IGWs	
origina(ng	tropical	convec(on	
as	a	func(on	of	wave	period. 

Sato	et	al.	(APUAR,	2000) Yasui	et	al.	(SOLA,	2000) 

Precipita(on 

GW	variance	in	
the	summer	
mesosphere		
at	(69S,	40E) 

GWs	origina;ng	from	tropical	convec;on	likely	
reach	the	polar	mesosphere 

MF	radar	obs 

GPCP 

DEC-JAN 



Before	NH	SSW	
(27	De2014c	
-2	Jan	2015) 

A]er	NH	SSW	
(4-10	Jan	2015) 
 

•  Significantly	posi(ve	zonal	
GW	forcing	(−d𝜌↓0  ̄𝑢↑′ 𝑤↑
′  /d𝑧)	before	NH	SSW	is	
associated	with	long	period	
(15h>𝜏>3h)	components.		

•  Contribu(on	by	shorter	
period	components	is	small. 

Blue:	3h<𝜏<15h	
Green:	8min<𝜏<3h	
Red:	Total	(8min<𝜏<24h) 

¯𝑢 (𝑧)		and	 𝜌↓0  ̄𝑢↑′ 𝑤↑′  (𝑧) ¯𝑣 (𝑧)		and	 𝜌↓0  ̄𝑣↑′ 𝑤↑′  (𝑧) 

The	rela(on	between	NH	SSW		
onset	and	SH	mesosphere	
changes	needs	to	be	examined	
for	future	studies. 



Ver(cal	profiles	of	momentum	fluxes 

¯𝑢 (𝑧)		and	 𝜌↓0  ̄𝑢↑′ 𝑤↑′  (𝑧) 

¯𝑣 (𝑧)		and	 𝜌↓0  ̄𝑣↑′ 𝑤↑′  (𝑧) 

¯𝑢 <0,	and	 𝜌↓0  ̄𝑢↑′ 𝑤↑′  	
seems	to	decrease	with	
height	for	years	with	
strong	eastward	shear	in	
¯𝑢 . 

¯𝑣 >0,	as	is	consistent	
with	−d𝜌↓0  ̄𝑢↑′ 𝑤↑′  /
d𝑧>0.	 𝜌↓0  ̄𝑣↑′ 𝑤↑′  <0,	
indica(ng	dominance	of	
southward	(poleward)	
propaga(on	of	GWs. 

Sato	et	al.	(in	prepara(on) 



Difference	in	SH	GW	characteris(cs	between	periods		
before	and	a\er	a	NH	SSW	around	January	3,	2015 

• Minor	SSW	occurred	
around	3	January	in	NH	
(e.g.	Manney	et	al	
2015).	

•  During	the	period	
around	the	NH	SSW,	the	
SH	mesosphere	seems	
to	have	changed.	

•  T	in	the	SH	mesosphere	
became	lower	a\er	
January	3.	 

Sato	et	al.	(in	prepara(on) 


