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NASA-CDWR	Study:	ApplicaKon	of	Earth	Science	
Methods	to	Subsidence	&	Levee	Monitoring	

•  Uses	NASA	UAVSAR	instrument	for	high	resoluKon	mapping	
•  ~60	AcquisiKons	since	July	2009	

•  Coverage	of	the	enKre	Sacramento-San	Joaquin	Delta	from	
mulKple	viewing	angles	

•  Develop	methods	for	measuring	small	deformaKons	in	a	
challenging	area	

	

Science	&	Applica=ons	Goals:	
• Characterize	volumetric	oil	fracVon	of	slicks	using	
polarized	SAR	

• Study	slick	development,	transport,	and	
weathering		

• DifferenVate	mineral	spills	from	look-alike	
biogenic	slicks	with	SAR	

• Determine	radar	frequency	&	polarizaVon	
dependence	of	slick	backscacer	to	opVmize	
instrument	design	for	slick	response.	

Observa=ons:	
• Slicks	spread	along	
wind	direc=on	

• Slicks	driF	aligns	
more	with	current	
than	with	wind	

• Mineral	oil	slicks	
spread	more	than	
plant	oil	slick	

• Plant	oil	slick	becomes	
circular	in	shape,	and	
is	most	persistent.	

This	work	was	carried	out	in	part	at	the	Jet	Propulsion	Laboratory,	California	
Ins1tute	of	Technology,	under	a	contract	with	NASA.		Support	also	provided	by	the	
California	Dept.	of	Water	Resources	and	the	Dept.	of	Homeland	Security.	

Reference:	Farr	T.	G.,	Jones	C.,	Liu	Z.	(2015)	Progress	report:	Subsidence	in	the	Central	
Valley,	California.	hcp://water.ca.gov/groundwater/docs/NASA_REPORT.pdf.			

Related	Work	2:		California	Aqueduct		
Drought	Impact	

UAVSAR: NASA’s high resolution 
airborne synthetic aperture radar	

1.		Jersey	Island,	Blind	Point	Peninsula	

Related	Work	1:		South	Bay	Aqueduct		
Geological	Hazards	

South	Napa	Earthquake	
Twitchell	Island	Subsidence	

UAVSAR	Image,	7	m	resoluKon	
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SyntheKc	Aperture	Radar	Interferometry	(InSAR)	
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15-day	interferogram,	14-Aug-2014	to	29-Aug-2014	
(South	Napa	Earthquake	occurred	on	24-Aug-2014)	

Line-of-sight	displacement	[cm]	

Typical	condiVons:	
No	standing	water	
Similar	field	usage,	2009-2014	

Liquefac=on	???	
Line-of-sight	deforma=on	<=	11”	
=>	Subsidence	of	22”	at	center	of	bowl	

~1/4	mi	

Typical	Interferogram	
of	the	same	area	

(A)  Subsidence	near	
Avenal	(between	
Huron	and	
Kecleman	City)	
(overview)	

(B)  Subsidence	bowl	
just	north	of	
Avenal	Cut-off	
Road	

(C)  Close-up	of	the	
secVon	of	the	
aqueduct	
nearest	the	
center	of	the	
bowl.		
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Appears that 
loading the levee 

causes subsidence 
inland in some area 

– depends on soil 
type, which is highly 

heterogeneous. 
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CumulaKve	Line-of-Sight	Displacement	
	2009-2104	

~0.5	mi	

Irriga1on	
follows	field		
boundaries	
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1.6	mi	 650’	


