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Dry-bulb	temperature	is	used	widely	to	describe	observed	and	
modeled	climate	(e.g IPCC	reports)
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Wet-bulb	Temperature	(Tw)

• Temperature	that	an	air	parcel	would	attain	if	
cooled	by	evaporating	water	into	it	till	
saturation.

• Tw is	function	of	both	air	temperature	and	
humidity



Cooling	of	the	Human	Body
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Monthly	Temperature	from	the	Gulf	Region



Numerical	Experiments

MIT	Regional	Climate	Model	
(MRCM)
Based	on	RegCM3	(Pal	et	al	2007)	
with:
• Dust	(Marcella	&	Eltahir 2010)
• Convective	cloud	water,	rainfall	
scheme,	and	PBL	(Gianotti &	Eltahir
2012)
• IBIS	Land	Surface	(Winter	et	al	2009)
•New	Land	Cover	Types	– Marshland	
and	Irrigated	Crop,	NASA	SRB	Soil	
Albedo,	MODIS	Desert	Emissivity	
(Pal	&	Eltahir 2015)

Model	Domain:
25-km;	nx	=	144;	ny	=	130,	nz	=	18



Deserts	of	Arabia	and	Africa	are	more	reflective
than	deserts	of	the	Southwest

NASA













Annual	maximum	wet-bulb	temperature,Twmax under
historical,	RCP4.5,	and	RCP8.5	scenarios







Annual	maximum	dry-bulb	temperature,	Tmax under
historical,	RCP4.5,	and	RCP8.5	scenarios











Conclusions
• Southwest	Asia	is	the	main	producer	and	consumer	(per	

capita)	of	fossil	fuel,	and	likely	to	be	a	hotspot	for	impacts	
of	climate	change.

• In	terms	of	combined	temperature	and	humidity	measures,	
the	Gulf	region	summer	may	be	the	hottest	in	the	world,	
for	current	and	future	climates.

• Under	business	as	usual	scenario,	this	region	may	reach	the	
6-hour,	35	C,	Tw	threshold	well	within	the	21st century.

• Reasonable	mitigation	(RCP	4.5)	reduces	the	intensity	of	
future	heat	waves	significantly.

• Countries	of	South	West	Asia	can	gain	significantly	from	
supporting	serious	mitigation	efforts.

• We	are	currently	investigating	other	regions.
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