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Conclusions

• Both	Dvorak	and	Koba WPRs	are	inconsistent	with	
Knaff–Zehr for	stronger	storms

• Koba’s pressures	are	good,	but	the	winds	are	too	
weak	when	converted	to	pressure

• Dvorak’s	pressures	are	too	strong,	but	the	winds	
converted	to	pressure	are	good

• This	analysis	supports	operational	practice	of	
using	Dvorak	to	estimate	winds	and	then	
converting	to	pressure	using	Knaff–Zehr

Map	of	fixes	with	both	aircraft	and	HURSAT-
ADT	intensity	estimates

Data	&	Methods

Reconnaissance	data
• Obtained	from	JTWC	

F-Decks	for	1978–
1987

• Using	pressure	
calculated	from	
minimum	flight-level	
height

HURSAT-ADT
• ADT	algorithm	applied	to	HURSAT	data	(see	Kossin et	al.	

2013)
• Only	uses	infrared	data	from	geostationary	satellites
• May	underestimate	intensities,	esp.	for	storm	with	

developing	eyes	or	with	very	small	eyes

Match	aircraft	pressure	with	nearest	HURSAT-ADT	fix	
within	3	hours
• Koba et	al.	(1991)	manually	analyzed	855	fixes	for	50	

storms
• Our	method	produces	1972	fixes	from	163	storms

HURSAT-ADT	and	Aircraft	Pressure

Top:	Histogram	of	HURSAT-ADT	CI	numbers	and	pressures	derived	from	flight-level	heights
Bottom: Deviations	from	the	median	observed	pressure	for	each	table

Broad	agreement	for	storms	weaker	than	T-5.0	and	960	hPa

Tables	diverge	for	stronger	storms
• Aircraft	pressures	roughly	align	with	those	from	Koba
• Dvorak	pressures	are	too	low	for	stronger	storms
• Koba winds,	when	converted	to	pressure	through	Knaff–Zehr,	are	too	

weak	for	stronger	storms
• Dvorak	winds,	converted	to	pressure	through	Knaff–Zehr,	match	

observations

Problem

JTWC	and	JMA	produce	very	different	
estimates	of	Typhoon	strength

Histogram	of	1-min	best	track	winds	(left:	JTWC,	right:	JMA)	and	aircraft	
reconnaissance	pressures.

• JTWC	uses	the	Dvorak	tables
• JMA	uses	Koba tables,	which	have	lower	winds	for	the	

strongest	storms
• Differences	extend	well	beyond	wind	averaging	periods	(10-

minute	vs.	1-minute)
• Aircraft	reconnaissance	ended	in	1987,	and	even	then	wind	

estimates	were	crude	by	today’s	standards

Wind–Pressure	Relationships

Knaff &	Zehr (2007)	and	Knaff &	Sampson	(2006):

Vsrm Storm-relative	wind	speed Vsrm = Vmax −	1.5 c0.63

S Normalized	size parameter 0.64
Penv Environmental	Pressure 1008.9
Φ Latitude 18.85°
∆P Penv − MSLP
c Storm	motion 9.6
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