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A.	River	ice	jams	

“…a	stationary	 accumulation	 of	ice	or	frazil	that	 restricts	flow”
International	Association	for	Hydraulic	Research	(IAHR)

A	collection	 of	loose,	 randomly	 oriented,
needle-shaped	 ice	crystals	in	water	(i.e.	 slush)



A.	River	ice	jams

Jams	can	be	meters	thick,	10’s	of	miles	long

MODIS	image	of	Yukon	River	before	and	after	the	jam	caused	flooding.	May	2013,	NASA	EOS.



A.	River	ice	jams	

‘Hanging	Dam’
Source:	www.thegrassriver.com



A.	River	ice	jams	

Source:	CRREL	IJDB
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A.	River	ice	jams



Geographic	projection

Sinusoidal	projection

A.	River	ice	jams

500	m	resolution,	MODIS	Aqua.

Susquehanna	 River	near	
Harrisburg,	 PA.	



B.	Projects
PROJECTS	(2)	

(1)	Model	ice	cover/jam	on	Lower	Sus.	River
◦ From	 surface	observation	 only	 (Temp.,	 Flow)
◦ Combination	 of	surface	with	satellite	data
◦ Time	 series	 related	to	ice	 cover	and	ice	cover	change

◦ Assess	 value	of	 satellite	data

(2)	Observe	 ice	cover	on	Lower	Sus.	River
◦ Change	detection	 for	traffic	cameras
◦ Make	a	‘mask’
◦ Analyze	spectral	statistics
◦ Determine	 if	ice	is	present

SKILLS

Amongst	other	things,	you	will
◦ work	with	satellite	data/images
◦ create	maps	 in	GIS
◦ develop	 a	model/algorithm
◦ use	 software	such	 as	Matlab,	R,	 Excel,	ENVI/IDL,	
Python	 and	GIS	for	analysis	 and	 visualization



B.	Model	ice	cover/jams

Jam	probability	 (ground	 data	only) Jam	probability	 (ground	 +	sat	data)

false	alarm

no	detection

Past	model	 results	 using	 CRIOS	 ice	cover,	 ice	jams
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B.	Visualize	 ice	jam	data	in	GIS



B.	Change	detection	for	traffic	cameras

Code

Output
i.e.	how	many	 cars?


