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		 Ques8on:	To	what	extent	do	these	distribu8ons	represent	the	

global	distribu8on	of	HIWC	condi8ons,	and	to	what	extent	do		
they	represent	density	of	air	traffic	in	space	and	in	8me?	
	



Convec)on	reaching	above	lapse	rate	tropopause	
detected	by	GPM	(201404-201603)	

Courtesy	Chuntao	Liu,	TAMU-CC	





Extensive	stra)form	regions	detected	by	the	GPM	

Courtesy	Chuntao	Liu,	TAMU-CC	
	



Note:	Similar	distribu)on,	but	less	extensive	cold	cloud	areas	are	much	more	common	



Next	set	of	slides	highlights	diurnal	cycle	of	condi)ons	
likely	associated	with	HIWC	events	

Note	that	rainfall	from	MCSs	over	tropical	oceans	typically	
reaches	its	peak	between	03	and	06	local	8me.	



More	evidence:		Cold	cloud	area	in	large	MCSs	increases	rapidly		
between	21		and	01	LT,	remains	high	un8l	05	LT,	then	decreases	



This	study	shows	peak	in	20	dBZ	radar	echo	at	~	10	km	between	03	–	06	LT	



…and	s8ll	more	evidence	that	oceanic	MCSs	typically	are	decaying	at	06	LT	



Tenta)ve	Summary:		
Representa)veness	of	the	Darwin	and	Cayenne	

datasets	of	condi)ons	responsible	for	engine	events			
•  Cayenne	region	has	weaker	convec)on	and	less	extensive	stra)form	and	

cold	cloud	regions	than	Darwin,	but	our	sample	there	was	as	good	as	
could	be	expected.	

•  Oceanic	regions	near	Darwin	are	probably	representa)ve	of	many	areas	of	
tropical	oceans	with	engine	events	such	as	those	near	SE	Asia.	

•  Oceanic	convec)on	and	its	associated	large	MCSs	have	a	clear	diurnal	
peak	before	06	LT;	the	lack	of	HIWC	sampling	before	sunrise	is	an	issue,	
because	the	sta)s)cs	of	both	convec)ve	regions	and	stra)form	regions	
(long	legs	under	high	cold	cloud	tops)	are	likely	biased	toward	lower	IWC.	

•  	Large	and	intense	MCSs	over	con)nents	(such	as	the	Minnesota	event	of	
June	2013)	produce	high	cold	clouds	and	stra)form	MCSs	that	are	most	
likely	different	from	anything	we	have	sampled	during	HAIC/HIWC.	For	
example,	these	intense	systems	may	have	small	ice	from	homogeneous	
freezing.	










