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A Word from the Section Chair 
The Aviation Applications Section of INFORMS has undertaken several new initiatives recently, motivated 

by our stronger association with the Transportation Science and Logistics Society, which resulted in a large 

increase in our student membership. Almost 60 percent of our 450 members are students. To help meet 

the needs of this growing student population, our webmaster, Charles Glover, has rolled out a new website 

design and is posting scholarship, internship, and job announcements. Our treasurer/secretary Senay Solak 

was also heavily involved in this website effort. We are seeking to actively engage our younger AAS mem-

bers through the creation of a “guest editor” newsletter position. This position will provide younger mem-

bers the opportunity to interact with and interview senior colleagues. I would like to thank Gizem Keysan, 

our inaugural guest editor from United Airlines, and Brett Lorber, an undergraduate industrial design stu-

dent from Georgia Tech, for their outstanding efforts in redesigning our newsletter. 

 

The newsletter contains two articles that highlight current research at MITRE. The motivation for these 

articles arose from a recurring student advising question: “What kind of projects would I work on if I pur-

sued a career in aviation?” As part of our annual newsletter, we would like to disseminate information 

about current projects at government agencies, airlines, consulting firms, and universities. If you have pro-

jects that would be interesting to our members (and that may inspire some of our student members to 

pursue careers in aviation), please feel free to contact me or one of the other AAS officers. 

 

Looking ahead, we have two special sessions scheduled for the annual INFORMS meeting in Charlotte. The 

Sunday SC session will feature finalists for the AAS dissertation prize and/or finalists for AGIFORS Anna 

Valecik competition. The Sunday SD session will feature a keynote presentation by Scott Nason, former 

vice president of revenue management at American Airlines. The “former” part of Scott’s title is relevant, 

as it enables him to openly discuss controversial topics occurring in the aviation field (you would be sur-

prised at how many current airline employees are not permitted to speak to AAS about past mergers, cur-

rent mergers, and lawsuits focused on online ticket sales!) Scott’s keynote, which is being co-sponsored by 

the Revenue Management and Pricing Section, will address these and other business factors that may re-

quire changes in airlines’ revenue models. For those of you who have not had the opportunity to see Scott 

present, I will also tell you that it should be an interactive and thought-provoking presentation. 

 

As always, AAS welcomes suggestions for how we can best serve our members. I’m very fortunate to be 

joined by a strong AAS leadership team and would like to thank Vice Chair Thomas Vossen, Treasurer/

Secretary Senay Solak, and Cluster Chair Poornima Balakrishna for their efforts this year. I would also like 

to extend my appreciation to former Chair Amy Cohn, who initiated many of the ideas (such as the special 

sessions at INFORMS) that are becoming an AAS tradition. I look forward to seeing many of you at the 

annual meeting in Charlotte this November and would like to encourage you to attend our business meet-

ing, which will be held Sunday evening after Scott’s keynote presentation. 

Dr. Laurie Garrow 
Georgia Institute of Technology
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Strategic planning under uncertainty is a challenge constantly faced in today’s traffic management system.  

Hours before a predicted weather event, plans must be made to balance the predicted traffic demand with 

predicted airspace capacity, potentially reduced due to weather or other constraints, while maintaining safe 

operating conditions and minimizing system disruptions.  This problem is challenging because the uncertain-

ties in both the weather and traffic demand predictions that exist at longer planning horizons (generally 

greater than 2 hours in advance) are significant.  Furthermore, there are currently limited decision support 

capabilities that can simulate and evaluate the impact of potential plans.  

 

As we advance towards the Next Generation Air Transportation System (NextGen) operating environ-

ment, The MITRE Corporation’s Center for Advanced Aviation System Development (CAASD) is research-

ing the design of a decision support system, Flow Contingency Management (FCM) that can alleviate some 

of these challenges and provide a more scientific approach to strategic traffic flow management (TFM).  

Specifically, we are developing quantitative methodologies that directly capture the uncertainties present at 

these planning horizons in order to design traffic management strategies that best match the goals of the 

decision maker for the given situation.  However, that is only part of the challenge.  Decision making under 

uncertainty also requires that we design and enact traffic management initiatives (TMIs) that both ensure 

safe and efficient operations and maintain flexibility in handling the evolving situation.  

 

The envisioned FCM framework requires several significant research advances to succeed.  First, the weath-

er predictions currently available do not span the set of outcomes, nor do they provide probabilistic esti-

mates that can be used to effectively make TFM decisions.  To address this need, we are collaborating with 

professors at the University of North Texas and Washington State University on control-theoretic models 

for simulating the range of potential weather impacts on the air traffic system.  As these simulations do not 

use detailed weather models, and instead focus on more aggregate traffic flow-level impacts, large ensem-

bles of outcomes can be quickly generated and grouped in to likely events with associated statistics. 

 

To capture how the different weather-impact outcomes will affect the traffic, we must design a traffic simu-

lation capability that can capture both the traffic impacts resulting from predicted weather as well as the 

impact of TMIs available now (e.g., ground delay programs) and envisioned in the NextGen environment 

(e.g., performance-based access to airspace).  Our collaborative research endeavor has produced a dynamic 

networked queuing model, which will enable efficient simulation of the impacts and the coordinated and 

effective design of TMIs to mitigate the impacts.  Such a simulation requires the definition of an underlying 

network that sensibly captures the critical aspects of the problem while limiting computation expense.  

Ongoing research is focused on definition of multi-resolution networks that aggregate or disaggregate the 

airspace resources as needed to adequately represent control.  Together with useful estimates of demand 

and capacities, both of which require further development of improved estimation techniques, the above 

system will be able to advise decision makers on the right course of action for a given weather outcome. 

 

However, strategic planning under uncertainty requires that the appropriate balance be achieved between 

enacting constraints for safety and efficiency while providing flexibility to decision makers to react to evolv-

ing situations.  To manage these competing objectives effectively, the decision support tool must incorpo-

rate a formal risk management approach to both negotiate the plans associated with multiple outcomes and 

the costs and risks of implementation in an uncertain environment.  The ultimate goal of FCM is to provide 

guidance on how to resolve significant discrepancies between capacity and demand, using a coordinated and 

integrated approach. In essence, FCM aims to construct a solvable problem in the future by defining the 

system constraints necessary to do so, assessing degrees of freedom for creating a course of action, and 

building a mitigation plan while deferring the details until the situation evolves. 

Flow Contingency Management 
Dr. Christine Taylor 

The MITRE Corporation 
MITRE Public Release: 11-3014   



Dr. Christine Taylor 
The MITRE Corporation 

MITRE Public Release: 11-3013 

High Density Area Departure 

and Arrival Management 
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Terminal area traffic management today is highly sensitive to even small disturbances in the operating envi-

ronment. For example, if a departure route is closed due to weather, long departure queues can develop if 

flights at the front of the queue can no longer depart on their intended route. Rerouting these flights is a 

time consuming and mostly manual process that begins when the Airport Traffic Control Tower (ATCT) 

calls the Air Route Traffic Control Center (ARTCC) to obtain a new route for each flight affected, and 

while new clearances are obtained, flights that could depart wait in line. The delays incurred by this process 

affect all flights, and in high density areas, where multiple airports share the same resources, the inefficient 

use of the limited departure resources can result in the propagation of delays to other airports. In the Next 

Generation (NextGen) air transportation system, it is critical that the terminal area environments be ro-

bust to such disturbances, as efficient use of resources will be at a premium. 

 

To address this problem, the Federal Aviation Administration’s (FAA) Center for Advanced Aviation Sys-

tem Development (CAASD), operated by the MITRE Corporation, has developed a concept for High Den-

sity Area Departure and Arrival Management (HDDAM) that will ensure safe, efficient, and stable terminal 

area traffic management by moving the locus of control to the most effective decision maker. In the high 

density terminal area environment, this requires a redefinition of the decision-making processes within the 

ARTCC, the Terminal Radar Approach Control (TRACON), and the multiple ATCTs. The decision-making 

authority proposed in each area reflects the information available to each decision maker and the impact of 

the decision on the operating environment. Specifically, the TRACON Traffic Management Coordinator 

(TMC) will be responsible for allocating the use of the departure and arrival routes to the different airports 

for departures and to the ARTCC for arrivals. Requests for departure and arrival routes are provided to 

the TRACON by the ATCTs and ARTCC, respectively, as these possess the best information on the status 

of these flights. However, given the uncertainties present in predicting flight readiness and arrival times, the 

TRACON does not assign specific departure and arrival slots to individual flights, instead assigning slots to 

the airports and ARTCC for assignment as deemed best for each individual operating environment. By de-

coupling the decisions of the individual ATCTs and the ARTCC, each area possesses increased flexibility to 

handle situations as they develop, and therefore, will improve the overall efficiency of terminal airspace 

operations. 

 

The HDDAM concept proposed was developed jointly with the appropriate decision support tools (DSTs) 

and underlying models necessary to enable effective decision making in each area. The major modeling ad-

vantage that can be leveraged by the HDDAM DSTs is a direct result of the decoupled decision-making 

process proposed. Traditional flight assignment models, which must be solved using integer programming 

methods, can be transformed into time expanded network flow problems, which can be solved exactly and 

with greater computational efficiency using linear programming methods. For the TRACON DST, the sup-

ply into the network represents the requests for departure and arrival slots from each airport and the 

ARTCC. Constraints on resource utilization, such as the maximum number of flights that can use a depar-

ture route in a given time period, are provided as inputs and limit the flow through the arcs in the network. 

As the actual assignment of slots may differ from the requests, cost models have been developed that can 

pre-process the relative desirability of the different rerouting options or different time period assignments. 

Using the TRACON time expanded network flow model, we obtain the optimal assignment of departure 

slots allocated to each ATCT and the arrival slots allocated to the ARTCC. For the ATCT and ARTCC 

DSTs, time expanded networks can be utilized to define the optimal flight assignments, as the only con-

straint in each decision-making environment is to ensure that the assignments satisfy the allocated capacity 

for each slot, as provided by the TRACON. Again, costs and preferences associated with rerouting or de-

lays of individual flights can be directly represented as the cost of flow traveling through specific arcs. The 

result of this implementation is an integrated decision-support framework that provides optimal assign-

ments of departing and arriving flights to departure and arrival routes with minimum computation expense. 

By leveraging this modeling capability within the DSTs, HDDAM can effectively re-distribute the roles and 

responsibilities within the terminal area environment to enable a stable and efficient operating environment 

in NextGen.  
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The 2011 INFORMS Northeastern Regional Conference took place at the University of Massa-

chusetts campus in Amherst on May 6 and 7. The INFORMS Aviation Applications Section spon-

sored a cluster that included ten presentations scheduled during three sessions. The topics 

ranged from airline operations planning to air traffic management and airport operations. The 

speakers included representatives from academia and industry. All sessions were well attended, 

and several interesting discussions followed the presentations.  

 

We would like to thank the session chairs, presenters, and attendants for their contributions and 

for making this regional meeting a success for our section.  

 Senay Solak 
University of Massachusetts Amherst 

AAS Cluster Chair, 2011       

INFORMS Northeastern Conference 

Notes from the Aviation Applications 

Cluster at 2011 INFORMS Northeastern 

Regional Conference 

At the 2011 Annual Meeting, the Aviation Applications Section will feature a total of 21 sessions 

and 65 presentations. The sessions span a range of aviation topics, and include air traffic manage-

ment, airline operations research, and air transportation systems planning. These sessions high-

light the applications of operations research, statistics, and simulation techniques to practical 

problems of relevance to stakeholders.

 

This fall, AAS and the Revenue Management and Pricing Section (RMPS) are sponsoring a key-

note session by Scott Nason, former vice president of Revenue Management at American Air-

lines. Scott will present a discussion on “The Airlines’ Evolving Revenue Models.” The joint ses-

sions with AGIFORS and RMPS will be held on Sunday afternoon immediately before the AAS 

business meeting.  

 

A special session, co-sponsored with AGIFORS, will highlight presentations by finalists for the 

annual INFORMS/AAS dissertation prize and the AGIFORS/Anna Valicek Medal.  This session 

will be held on Sunday afternoon prior to the keynote session. 

 

Poornima Balakrishna is organizing this year’s cluster. Balakrishna is a research engineer at Saab 

Sensis Corporation. Her interests include theory and practical applications of approximate dy-

namic programming, application of operations research techniques to air traffic management 

problems, and simulation and analysis of the national airspace system. Balakrishna received her 

doctoral degree from George Mason University, where she was affiliated with the Center for Air 

Transportation Systems Research (CATSR).  

 

Poornima Balakrishna 
 Saab Sensis Corporation 

2011 AAS Cluster Chair 

Poornima.Balakrishna@SaabSensis.com  

 

 

Aviation Applications Cluster in Charlotte 



2011 Dissertation Prize  
The Aviation Applications Section of INFORMS awards an annual prize for the best dissertation in any area 

related to aviation OR (air traffic management and airline). The winner will receive a plaque and an hono-

rarium of $500; other finalists will receive an honorable mention and a certificate. 

 

This year’s prize committee chair is Amy Cohn, Karla Hoffman, and Sergey Shevalov.  

 

For more details, please visit the AAS website at www.informs.org/Community/AAS/News-Events/

Dissertation-Prize.  

 
 

2011 Prize Committee 
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Amy Cohn 

University of Michigan 

Chair 

Karla Hoffman 

George Mason University 

Sergey Shebalov 

Sabre Holdings 

2010 Dissertation Award 
A committee consisting of Rivi Sandhu from United Continental Holdings, Senay Solak from the University 

of Massachusetts, and Diego Klabjan from Northwestern University had a tough task selecting a winner 

among several outstanding submissions. The topics spanned airline traffic management issues to problems 

directly related to airlines. On the methodological side, it was great to see submissions ranging from com-

monly observed techniques, such as heuristics and integer programming, to more obscure techniques in 

aviation, such as dynamic programming. 

 

Although all of the committee members agreed on the winner, the remaining submissions included out-

standing work. Among them, the thesis by Niklaus Eggenberg from the Ecole Polytechnique Federale de 

Lausanne, Switzerland was singled out and has been awarded an honorable mention. The title of his thesis is 

“Combining Robustness and Recovery for Airline Schedules.”  

 

After significant deliberation, the committee agreed to announce the work of Poornima Balakrishna from 

the George Mason University as the most impressive dissertation. Under the guidance of supervisors Ra-

jesh Ganesan and Lance Sherry from the Department of Systems Engineering and Operations Research, the 

thesis, “Scalable Approximate Dynamic Programming Models with Applications in Air Transportation,” 

focuses on the complex, dynamic, and extremely uncertain process of taxi-out. I’m sure many of you have 

experienced drastically different taxi-out times at the same airport, during the same period of time, under 

normal operations (not to mention under irregular operations). Poornima presents a dynamic programming 

model for solving this intriguing problem. Due to the curse of dimensionality, Balakrishna approximates the 

value function by wavelets. Her dissertation represents a nice balance between practical and methodological 

contributions, and the cross-disciplinary nature of statistical control and artificial intelligence were the pre-

vailing factors in the selection decision. On behalf of the entire committee and the section, we congratulate 

Poornima Balakrishna on this superb dissertation, winning the 2010 AAS Dissertation Award.  

 

Diego Klabjan 
2010 Dissertation Prize Committee 

Chair 

  

Poornima Balakrishna receives 

the dissertation award from the 

Dissertation Prize Committee 

Chair,  Diego Klabjan 

 

http://www.informs.org/Community/AAS/News-Events/Dissertation-Prize
http://www.informs.org/Community/AAS/News-Events/Dissertation-Prize


Upcoming Keynote Talk by Scott Nason:  

The Airlines’ Evolving Revenue Models  
What are some current advances in revenue management? 

What are the impacts of alliances/mergers and network 

strategies on airline business models? Where are the dis-

putes over airline travel distribution headed? These are only 

some of the questions that will be addressed by Scott Na-

son, former vice president of Revenue Management at 

American Airlines, during his keynote talk at the 2011 IN-

FORMS Annual Meeting, in Charlotte, North Carolina. Na-

son’s keynote is scheduled immediately before the IN-

FORMS AAS business meeting in Session SD on Sun-

day, November 13. The talk is co-sponsored by the IN-

FORMS Aviation Applications Section and the INFORMS 

Revenue Management and Pricing Section. 

 

The airline industry has seen many changes during the past 

year. The merger of United and Continental Airlines, form-

ing the world’s largest airline, followed by the acquisition of 

AirTran Airways by Southwest Airlines, are major develop-

ments that will have significant impacts on airline business 

models. On another front, airlines and GDSs are suing each other and the DOJ 

is investigating the air travel distribution business. These may affect the structure of the global distribution 

system model that has long been in use. This dynamic business environment may require changes in the reve-

nue models employed by the airlines, and Scott Nason will discuss the specifics of such changes in the indus-

try at the meeting. 

 

Scott Nason is currently a freelance consultant specializing in revenue management, IT systems, operations, 

and customer relationship management for the airline industry. He was formerly the vice president of Reve-

nue Management at American Airlines, where he worked for almost 30 years at various positions, including 

chief information officer and vice president of Operations Planning and Performance. Nason holds MS and 

BA degrees from Massachusetts Institute of Technology and University of California, Berkeley, respectively. 
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INFORMS: http://meetings.informs.org 

 Annual Meeting, November 13-16, Charlotte, North Carolina 

 

 

AGIFORS: http://www.agifors.aero/symposium/2011/ 

 51st Annual Symposium, October 10-14, Antalya, Turkey  

 

Upcoming Meetings 

Scott Nason

http://meetings.informs.org
http://www.agifors.aero/symposium/2011/


2011 Anna Valicek Paper  

Award Finalists 
AGIFORS, the Airline Group of the International Federation of Operational Research Societies, has select-

ed two finalists for the 2011 Anna Valicek Paper competition, namely Stefan Friedrichs of the University of 

Cologne and Xing Hu of New York University. Both finalists will receive hotel registration and airfare to 

attend the 2011 AGIFORS conference in Antalya, Turkey, from October 10-14. Friedrichs will present his 

research on air cargo scheduling, and Hu will present his work on revenue sharing in airline alliances. The 

winner, to be announced at the Gala dinner on Thursday, October 13, will receive $2,500 and a silver Anna 

Valicek medal. The runner up will receive $500 and a bronze Anna Valicek medal. 

  

Stefan Karisch, vice president of AGIFORS, chaired a committee of 11 experts from industry, academia, and 

consulting, selecting the two finalists from a total of 20 entries. Karisch comments on this year’s award, 

noting “The AGIFORS Anna Valicek Award has become the premier student paper award in our field, and 

the award committee was again impressed by the quality of the submitted work, and its potential impact on 

the airline industry. I would also like to thank the AAS members who have contributed to the Anna Valicek 

Award over the years with submissions or reviews and made the competition what it is today.” 

  

Additional information about the Anna Valicek Annual Paper Competition can be found at 

www.agifors.aero. The two Anna Valicek finalists have also received invitations to present their work in the 

“SC” Sunday session at the INFORMS annual meeting. 
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AAS Website Gets a New Design 
Things are changing at the Aviation Application Section of INFORMS website. In addition to the new design, 

which is part of the transition to a new INFORMS-supported content management system, a new section 

has been added for students. This is a page for students interested in aviation to find listings of opportuni-

ties and activities that include internship announcements, open industry positions, and student scholarship 

competitions. 

 

AAS Vice President Thomas Vossen noted “The Section’s membership, and in particular student member-

ship, has increased substantially over the past few years. The new website design is an important first step 

to better serve our new members, and we hope that it can become a valuable source and repository of 

aviation-related news and information. We encourage all our members to submit items (internship posi-

tions, funding opportunities, working papers, etc.) for the website.” 

 

The Aviation Applications Section website is accessible from the INFORMS website at http://

aas.section.informs.org/. The site offers recent AAS news, upcoming conferences and competitions, and 

copies of current and past newsletters, as well as other resources for members. We encourage everyone 

to check the site regularly to stay up to date on the latest information. Any suggestions or feedback on the 

content and design can be communicated to AAS webmaster Charles Glover at cnglover@umd.edu. 

 

http://www.agifors.aero/
http://aas.section.informs.org/
http://aas.section.informs.org/
mailto:cnglover@umd.edu


Section Officers 
 Chair 

Laurie Garrow 

School of Civil and Environmental Engineering 

Georgia Institute of Technology 

Email: laurie.garrow@ce.gatech.edu 

Tel: +1 404-385-6634  

Vice Chair 

Thomas Vossen 

Leeds School of Business 

University of Colorado 

Email: Vossen@colorado.edu 

Tel: +1 303-735-2446  

Treasurer/Secretary 

Senay Solak 

Isenberg School of Management 

University of Massachusetts Amherst 

Email: solak@isenberg.umass.edu 

Webmaster 

Charles N. Glover 

Institute of Systems Research 

University of Maryland 

Email: cnglover@umd.edu 

Tel: +1 301-405-5547 

Internship Liaison 

Irina Ioachim 

Delta Air Lines 

Email: irina.ioachim@delta.com 

Tel: +1 404-715-296 

Cluster Chair 

Poornima Balakrishna 

Saab Sensis Corporation 

Email:  Poornima.Balakrishna@SaabSensis.com 

 

Guest Editor: Gizem Keysan 
Gizem Keysan is a Senior Analyst within the Continuous Improvement 

and Enterprise Optimization group at United Airlines specializing in 

Network Planning and Schedule Design. Her research interests include 

applying Operations Research techniques such as mathematical pro-

gramming, optimization methods and algorithm design to analyze trans-

portation and logistics systems. Dr. Keysan received her Ph.D. in Indus-

trial Engineering from Georgia Institute of Technology. Her disserta-

tion, for which she won the 2009 Best Dissertation Award from the 

Aviation Applications Section of INFORMS, focused on solving tactical 

and operational planning problems within per-seat, on-demand air 

transportation. Gizem also holds a M.Sc. degree in Industrial Engineer-

ing from Georgia Institute of Technology and a B.Sc. degree in Industri-

al Engineering from Bogazici University, Turkey. 

AAS to Raise 2012 Dues  
In the past few years, AAS has seen a steady increase in expenses; the majority associated with: (1) food 

and beverage charges incurred at the annual business meetings; and (2) time charged by INFORMS staff for 

service to AAS, as AAS relies on INFORMS staff to execute officer elections as required by our bylaws. 

Because we do not expect these expenses to decrease in future years, we will raise our membership dues 

in 2012. These increases are necessary in order for us to generate enough annual revenues to cover our 

annual expenses, without drawing from our reserves. The new rates are shown below: 

 


