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• Geospace Environmental Modeling 
• A National Science Foundation (NSF) funding program 



 

GEM 

• Geospace Environmental Modeling 
• A community of magnetospheric researches 



 

GEM 

• Geospace Environmental Modeling 
• An annual summer workshop 



• 1985: Coupling, Energetics, and Dynamics of Atmospheric Regions (CEDAR) founded. 

• 1986: GEM program proposed to NSF Director 

• 1988-1991: Four planning workshops held 

• “As humans extend their frontiers beyond the surface of their home planet – moving 
technological systems, observations, and colonies into space – accurate predictions of weather 
and climate in space become increasingly important. New scientific data and theoretical models 
are required to achieve this predictive capability. Therefore a major new research initiative is 
proposed entitled Geospace Environment Modeling (GEM)” – Geospace Environment Modeling: A 
Program of Solar-Terrestrial Research in Global Geosciences - May 1988 

• 1991: First GEM campaign (Funding) 

• 1992: First GEM summer workshop 

• 1999: Solar Heliospheric & Interplanetary Environment (SHINE) founded 

• 2016: The GEM summer workshop is still going strong 

GEM History 

 



• 1991 
• Boundary Layer Campaign 

• WG 1: Boundary Magnetic & 
Electric Fields 
 

• WG 2: Particle Entry, Boundary 
Structure, & Transport 
 

• WG 3: Current Systems & 
Mapping 

• 2016 
• Current Research Areas 

• Dayside, including boundary 
layers & plasma/energy entry 
(Dayside) 
 

• Inner Magnetosphere and storms 
(IMS) 
 

• Tail, including plasma sheet and 
substorms (Tail) 
 

• Magnetosphere-ionosphere 
coupling, aurora (MIC) 
 

• Geospace General Circulation 
Model (GGCM) 

Evolution of GEM 

 



 
GEM

Solar Wind-
Magnetosphere 

Interactions 

--Transient Phenomena at 
the Magnetopause and 
Bow Shock and Their 
Ground Signatures 

 
--Tail Environment and 

Dynamics at Lunar 
Distances 

--Dayside Kinetic 
Processes in Global Solar 

Wind-Magnetosphere 
Interaction* 

Inner 
Magnetosphere 

--Storm-Time Inner 
Magnetosphere-

Ionosphere Convection 
 

--Inner Magnetosphere 
Cross-Energy/Population 

interactions 
 

--Quantitative Assessment 
of Radiation Belt Modeling 

Magnetosphere-
Ionosphere 
Coupling 

--Merged Modeling & 
Measurement of Injection 
Ionospheric Plasma into 

the Magnetosphere and Its 
Effects 

 
 

--Storm-Time Inner 
Magnetosphere-

Ionosphere Convection 

Global System 
Modeling 

--ULF Wave Modeling, 
Effects, and Applications 

  

--Modeling Methods and 
Validation 

 
--Magnetic Reconnection in 

the Magnetosphere 
 

--Geospace Systems 
Science 

--Dayside Kinetic Processes 
in Global Solar Wind-

Magnetosphere Interaction* 

Magnetotail and 
Plasmasheet 

--Tail-Inner 
Magnetosphere 

Interactions 

 

--Testing Proposed Links 
between Mesoscale 

Auroral and Polar Cap 
Dynamics and Substorms 

Research 

Areas 

Focus 

groups 

* Listed in multiple Research Areas 

GEM Focus Groups 



• Community-initiated: Run by Steering Committee 

• Comprised of community scientists 

• Controls everything…(except the funding) 

• Focused on the Earth’s magnetosphere  

• Coupling to the atmosphere and solar wind 

• Dynamic properties of geospace 

• Strategic: Operates via focus groups 

• Focus on particular aspects of the space environment 

• Ultimate Goal: GGCM with predictive capabilities 

What Makes GEM Special 
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• President: Mike Wiltberger 

• President-elect: Jacob Bortnik 

• At-large members: Robyn Millan, Drew Turner, Paul Cassak, Weichao Tu 

• Research area coordinators: Katariina Nykyri, Steve Petrinec, Andrei Runov, Matina Gkiolidou, 

Scot Elkington, Seth Claudepierre, Marc Lessard, Shin Ohtani, Frank Toffoletto, Alex Glocer 

• Agency liaisons: NSF, NOAA, NASA 

• Community liaisons: SHINE, CEDAR, CCMC 

• National liaisons: Canada, Europe, Japan, China, Korea, Mexico, Argentina, Taiwan, Austrailia 

• Communications coordinator: Peter Chi 

• Student representatives: Robert Allen and Anthony Saikin  

GEM Steering Committee 

 



• Communications 

• GEMwiki: website 

• http://www-ssc.igpp.ucla.edu/gemwiki/index.php/GEM_Student_Forum 

• GEM Messenger: electronic newsletter 

• Subscribe by emailing Peter Chi <editor@igpp.ucla.edu> 

• Meetings 

• Summer workshop (Where we are now) 

• Mini-GEM at AGU (Sunday before AGU) 

• GEM is a very welcoming environment. Feel free to participate in whatever manner best suits 

yourself and your research. If anyone has any questions or concerns, please come find either of us 

and we will gladly help. 

Be part of the community 

 



• Questions, Comments, Concerns? 

• Download this and other student tutorials at the GEMwiki Student 

Forum: 

• http:www-

ssc.igppa.ucla.edu/gemwiki/index.php/GEM_Student_Forum 

 

Thank You 

 


