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ISSUE

China is investing in advanced aircraft, ballistic and cruise missiles, and hypersonic weapons capable of striking 
U.S. and allied operating bases in the Pacific. Since at least fiscal year 2014, Pacific Air Forces (PACAF) has 
been developing and refining a concept, now called Agile Combat Employment (ACE), to address its unique 
operational challenges, deter possible aggression, and ensure its ability to prosecute a contested campaign. At its 
root, ACE requires deploying and employing aircraft (particularly fighters) in nontraditional ways (particularly 
in dispersed and clustered postures) to mitigate threats from precision cruise and ballistic missiles. Dispersal 
across bases offers protection from missile attacks, and many analyses have quantified the potential benefits of 
dispersal both within and outside the context of ACE. But dispersal may degrade baseline (i.e., pre-attack) sortie 
generating capacity if maintenance resources are not increased. Analyses that quantify the effects of dispersal 
often assume standard sortie-generation rates (i.e., no degradation). In this report, RAND Project AIR FORCE 
(PAF) demonstrates a method to estimate potential sortie rate degradation from dispersal across bases before 
bases are attacked. The analysis in this report is intended to provide analytic inputs to those estimating the net 
effects of missile attacks on dispersed postures. This analysis complements a companion report from the same 
project that quantified the benefits of ACE concepts (including dispersal) and other actions and investments, 
which allows RAND to weigh the post-attack results.

APPROACH

PAF used two existing models to assess the sortie potential and resources required to support dispersed fighter 
operations. The first tool, a spreadsheet-based sortie scheduling model, enabled us to assess various constraints 
on sortie generation, including the time in a day, ground servicing, and operational or pilot duty day restrictions. 
The second model, a simulation model, attempts to support those sortie-generation schedules given a set 
capacity of maintenance operations, showing where resources are insufficient to support the set schedule.
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CONCLUSIONS

The models that PAF uses capture two separate effects of flying longer sorties (the direct result of flying longer 
distances) that degrade sortie potential: 

•	 More hours on the plane in operation generally increases the number of needed maintenance actions.
•	 More hours on the plane in flight simply reduces the number of available hours in the day to accomplish 

maintenance actions on a given plane. 

PAF’s analysis exposed the fact that sortie potential can be degraded by across-base dispersal via two mechanisms:

•	 Smaller detachment sizes at each location allow fewer spare aircraft to be available to achieve given sortie 
schedules.

•	 Longer backshop repair times result from having less maintenance capacity on-site, thus necessitating 
moving the aircraft to the maintenance capacity or vice versa. 

PAF’s analysis found that both smaller detachment sizes and longer maintenance times can quantifiably degrade 
sortie potential, and both factors together have an even more significant impact. (The maintenance times used 
were hypothetical but plausible, and further work could illuminate dispersed maintenance concepts and their 
achievable sortie potentials.)

RECOMMENDATIONS

PACAF and USAF more broadly should use an approach like the one demonstrated here to help plan capability 
and capacity for ACE operations and inform trade-offs. The War Mobilization Plan Volume 5 (WMP-5) provides 
expected sortie rates for traditional force packages using traditional operating concepts for most aircraft types.  
The modeling RAND demonstrates is not a substitute for this more thorough (and officially sanctioned) product, 
but it provides a useful sense of the potential capability degradation that U.S. Air Force (USAF) would incur 
when using ACE.

The U.S. Department of Defense, USAF, and analytic organizations should use planning factors similar to those 
developed here to directly inform analysis of the sortie potential of postures using dispersed basing. To date, 
most analyses (including Combat Operations in Denied Environments and USAF use of the Theater Air Base 
Vulnerability Assessment Model) have assumed WMP-5 sortie rates without maintenance degradation. 

Finally, further research should be conducted to improve on the methods demonstrated here to model sortie 
generation for alternative force postures. PAF demonstrated how two previously developed RAND models 
could be used for this application. Those tools on their own and when integrated could be improved. Moreover, 
the maintenance concepts and resourcing for dispersed basing should be further elucidated. These concepts 
should be codified and experiments done to better estimate their impacts on sorties. These results could then 
provide more-precise inputs to this type of model. We used hypothetical planning factors for repair times, but 
given the potential impact of the availability of spare parts, repair teams, and transportation, more-realistic 
representations of these factors can and should be provided. 
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