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1.	GSFC	Earth	Sciences	Division	Overview
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NASA Earth Observatory, Science Visualization Studio, @NASA, etc.
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GSFC	Earth	Sciences	Division:	Who	We	Are
Workforce 
  Civil Servants:  211
  Non-Civil Servants : 1,150  
  Total:  1,261  
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courtesy Ron Gelaro/GSFC
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microwave radiometer, build completed 

end of 2019, awaiting ride
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1960-65 TIROS 1-10 (127 kg)

Example	GSFC	Missions	Over	the	Decades

In 1965, 450 TIROS images were put together to produce the first 
complete global view of the Earth's weather patterns.
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2.	Student	and	Career	Paths	at	GSFC	&	NASA



NASA	Support	Opportuni>es	for	College	Students

• Internship	program:	summer	(10	weeks),	academic	year	(16	weeks),	
student	must	be	full	>me	enrolled,	paid	s>pend	

• Student	Research	Assistant	or	Collaborator:	flexible	schedule,	part/
full	>me,	s>pend	arranges	via	advisor	

• Graduate	Fellowships	

- FINESST:	Funded	through	NASA	HQ,	~100	awards	

- Office	of	STEM	Engagement:	~10	awards,	requires	10-week	
research	experience	at	NASA	center	for	each	year	of	fellowship

courtesy B. Meeson/GSFC



NASA	Postdoctoral	Program	(NPP)

• Two-year	appointment	(3rd	year	op>on)	working	with	NASA	civil	
servant.	Program	currently	administered	by	Universi>es	Space	
Research	Associa>on	(USRA).	

• Includes	s>pend,	professional	travel	allowance,	NASA-supported	
insurance,	reloca>on	to	NASA	center.	

• Applica>ons	accepted	3	>mes/year:	March,	July,	November	

- Compe>>ve	process.	Limited	slots!		

- Applicants	submit	a	research	proposal	in	response	to	posted	research	
opportuni>es	and	conversa>on	with	prospec>ve	civil	servant	advisors.

courtesy B. Meeson/GSFC



Non-NPP	Postdoctoral	and	
Career	Employment	at	GSFC

• GSFC	Earth	Sciences	has	three	coopera>ve	agreements	in	place:	
JCET	(UMBC),	GESTAR	(USRA,	Morgan	St.),	ESSIC	(UMCP)	

- Coopera>ve	agreement	scien>sts	typically	have	on-site	GSFC	offices	

- Can/encouraged	to	write	PI	proposals	(typically	with	GSFC	Civil	Servant	
scien>sts)	

- JCET	is	unique	in	encouraging	“affilia>on”	with	an	UMBC	department



3.	The	JCET-GSFC	Rela>onship



Example	GSFC	and	JCET	Pathways:	A	Two-way	Street
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JCET	Legacy:	Atmo.	Physics	Program	Curriculum



4.	NPP	Science:	Two	Examples



NPP	Science,	Dan	Miller:	Machine	Learning	Approaches	for	
Cloud	and	Aerosol	Remote	Sensing	
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The airborne Research Scanning Polarimeter (RSP) produces a large multi-
spectral multi-angular dataset for each observation. Using machine learning 
techniques we developed a fast retrieval of cloud properties using the full 
RSP dataset. This retrieval can be used as a rapid first-guess to accelerate 
slower but more rigorous retrievals. We applied this to cloud and aerosol 
observations made during the ORACLES sub-orbital field campaign. 



NPP	Science,	Reed	Espinosa:	Retrievals	using	a	hybrid	
implementa>on	of	Dark	Target	and	GRASP	Aerosol	algorithms		

A new retrieval has been developed (DT-GRASP) combining the pixel preparation techniques of the Dark Target 
algorithm and the versatile inversion capabilities of GRASP. The flexibility of GRASP allows a priori assumptions to be 
derived from a joint retrieval with AERONET. When the tuned retrieval is applied exclusively to space-based 
observations from MODIS very good agreement is found with the measured aerosol optical depth (τ).

“enhanced” GRASP
(exclusively space-based) 

Aerosol properties 
retrieved from space

Satellite
observations

Dark Target 
cloud masking, 

pixel selection & 
gas corrections

Tune GRASP a 
priori assumptions 
via a joint retrieval 
of  satellite and 
AERONET data

λ = 0.56 μm

WMO AOD Error 
Envelope Target


