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got my bachelor’s degree in 
Civil Engineering. And 
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2 - I then got my Masters and 
PhD at UIUC - specialized in 
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with  Atmospheric Sciences as a 
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4 – In 2015 I moved back to 
UIUC as faculty in ATMS. 



Hydrologic extremes

Land – Atmosphere 
Interactions

Effects of land on 
atmosphere

Name:  Francina Dominguez
Title:   Associate Professor
B.S.-M.S.- Ph.D: Civil Engineering – Hydrology (Universidad de los Andes -University of Illinois)



Land – Atmosphere 
Interactions

Hydrologic extremes



3 

hydrologic extremes



3 

hydrologic extremes
ARs	are	long	and	narrow	corridors	of	
concentrated	water	vapor	transport	in	the	
atmosphere	

Very	important	for	bringing	water	
vapor	from	the	Tropics.	

30-50%	of	precipita<on	in	the	west	coast	
occurs	in	just	a	few	AR	events	(Pinneaple	
Express	is	a	subset).	

Can	transport	approx	7.5–15	<mes	the	
average	flow	of	liquid	water	at	the	
mouth	of	the	Mississippi	River.	
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hydrologic extremes We	developed	an	modeling	system	to	simulate	
ARs	-	from	their	forma:on	to	the	resul:ng	
flooding	and	economic	impacts.	

Hydrodynamics	
HEC-RAS	

Socioeconomics	
HAZUS	+	IO	

Atmosphere	
WRF	

Hydrology	
HEC-HMS	
DHSVM	

-  Historical	(Control)	
-  Future	(Pseudo-Global	
Warming)	
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hydrologic extremes With	this	model,	we	can	understand	how	
changes	in	ARs	(warmer	climate),	could	translate	
into	flooding	and	economic	impacts.	

More	water	vapor	

More	rainfall	

More	flooding	

More	losses	to	the	local	
economy	–	including	
impacts	to	trade.	
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We	have	enabled	water	vapor	tracers	within	the	
WRF	numerical	weather	model	(the	same	model	
used	for	the	weather	forecast).	

Water vapor tracers within 
the model is like putting 
“dye” in the model’s water 
cycle. 
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Does	evapora:on	from	the	Amazon	Forest	
contribute	to	precipita:on	over	the	South	

American	con:nent?	
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We	are	running	WRF	with	Water	
Vapor	Tracers	over	South	America	
and	tagging	the	moisture	that	
originates	from	the	Amazon	
Forest.	
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Using	the	tracers,	we	can	quan:fy	the	amount	of	
water	vapor	that	originates	in	the	Amazon	and	
travels	through	the	con:nent.		
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Amazon	ET	contributes	to	around	30%	of	the	
total	precipita:on	over	the	Amazon	and	
16.5%	over	the	LPRB.	Analyzing	moisture	
transport	from	the	Amazon	to	the	LPRB		

Ra<o	of	precipitable	water	that	originates	from	the	Amazon	is	less	than	the	ra<o	of	
precipita<on	that	originates	from	the	Amazon	
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Warm	surface	air	temperature	over	the	
northwestern	Argen:ne	is	linked	to	low	level	
winds	and	likely	to	induce	northerly	winds	
that	intensify	moisture	transport	by	changing	
con:nental-scale	circula:on	paXerns.		

Surface	fluxes	are	only	partly	responsible	for	the	high	
temperature	anomalies		
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